DURSHR
ACTA SEDIMENTOLOGICA SINICA

20264F 4544 45210

http://www.cjxb.ac.cn

SRR 4RI , Thofote i , 45 . 2026. 350U et DXy o FRARTR AR v it 2 BRI TR B k23 MG 33 3L DRI, 44(2) :614-630.
LI YingRui, MA BenBen, LU YongChao, et al. 2026. Hydrothermal Fluid Identification in Carboniferous Carbonate in the Southwestern Tarim
Basin and Its Significance for Reservoir Alteration[J]. Acta Sedimentologica Sinica, 44(2): 614-630.

DOI: 10.14027/j.issn.1000-0550.2024.067 CSTR: 32268.14/j.cjxb.62-1038.2024.067

B X A xR RERER S W E AR R AR5 K&
fif = eUEE X

W2, G RF AR, I, B, D
L A (O M 1 S5 T A P IR R T SR R 430074

2. b TR 2 (D) B4 e, iR 430074

3. P E A AL T AR BRA R VE LM A AR, B8RS 830011

w E [BRREmIRES6ZBA B R IR B RCaEHIR 2R )2 AR B B HL 2232 J5 AT ol kit
LB Z UM G RAEMERE K o AR SCIRTE WA FA RO AT 201 A 5 R AE S X i 2 22 B s e L [k 1A LR
S P R X AR S B R R B i A WU BRI A R R R K S TR AE T RORL, AT
DX A7 ¢ R TRAER S At 23 PRI A A UM AR A, A 37 B X B FR EE i 2 A s A o (53R 1R T (A 3 i U AR 8,
TEMR PG B R AT BRI O 3 5 v (i IR (0 3 5 WA R EE A L om0 AN S LR (Bu) TR 5 25 [ 5]
PR A 0 R 1 2 B FAT P TR P , A e P AR b/ 0 2 At FLBR A AL 5 i S e , S0 7 2 g P G
22 LB AMIR F AR D | L B3 AR A5, SO0 1 5 U R 2 R AR B Dl , v i FLEE TR R B R Z AR
FUI; MR AR FH LR TSR E T 0 3 PR PR A A | B AR 2 e , 00 e 37 55 g it BEL A (ELADAEC 75 i ) 22 v 7~ FLBRE K

SRAMNED R A5, T2 A A T2 W R i g B R XS, 7 P fLAE 22 I K B AR Fe i

KR PR BRIRER 5 20 s A 5 R S IE PR L IX

E—1EE  UHE, 5199948 AR AT A 6 R L2 E-mail: 1y17536@163.com
BIEMEE DM, 5 88, mik—a A L SR E— R 20, E-mail: mabenben@cug.edu.cn
FESDZS:P618.13 CHARET:A  XE4HS:1000-0550(2026)02-0614-17

0 55

TRIZ AR R A O o 2R A RS i R A
F14) L PR X, 3 P R AR AR T sl % B
iof BRI 2 o 5 R T T (iR 58 A,
2017; Hhk A= 5% ,2020) o IR TRAKRAE K —4 HHE
YER IR, A SRR & & HS . CO, M1 SO, 45k 2%
T SR A O R R R ARE , R 5 A i 2
(RIAR—A A VE FH R , PR R h i 2 ks LAY
ZEAEH 7, R P E R AT DA™ A R R R
FLBR, X ka8 6t )2 B P e S B PE A T (R TR 55,
2019) 5 55— J5 I, LA TE FLAE P UTTE — R 514
W), a2 )5 i A 23 (8] BRI A 2 0k CRASSE

2015) . i A3ETF CO,-H,0-CaCO,-NaCl (1) 34 )1 24 41
ARSI A | B R R T AR, AR It A
Xl PR 6 A A s ol B EL A e B sl N PR RRALE
I HL 52 IR ER s ik 3R A I R GBI A R 4%
2009; RS, 2012) o PHtL, IEBHTA IR kb P HA0
TR it )2 O O A R B R e I VTN 5 T
()R

P& HURZE G 7E R H 0 — 8 BB 2] S
20 R 20 K A 4 30 B i R A (Lan et al.,
2023) , TR AFRSE A b P s 2 26 5 DRI BOR BE  iAA
B R A BGRAE FJC BB, WFSE R , kR 5k
e TP — TR B B T R AR B i E ) S B
AR RIS R KA LR B3 AAT 5 (Cai et al., 20015 Li

75 B #5:2024-04-09; 1& 5] H 5 : 2024-05-12; 3% A H#H:2024-07-12; M 48 tH ki B 5 : 2024-07-12
BEE£WA s A AR FEA T H (2022CFB031) ; 1 E A 4L YL i FH 2328 "I EMEST H (34400008-22-ZC0607-0046 )



524

A5 < B P R M XA ¢ AR R 1 ok 2 PR R AU B = i T S 615

et al., 2010; Jiu et al., 2020) , WirZd 5 AN G Ry IRTR IR
WA sh PR AL T TR, A Bl B R R K 2
(1) 2 7 DR I00 45 T BRI AR 1) 2 ) SR AT (frf ¥ 52 55
2010) o FAUE AR ELAT fb 2 1 S PR 1 ) T A
= INGE  fE B B R AR D R, AR Rk
Yo BEAREIEIACK, #AA VE A T A AR
A S RV B R 0 B A R R A T S AR
AR ) iz B 0T B (R AR W %5, 2013; Ma et al.,
2021) , AR R FDN P It AT Sl iR sk MRS . #A
TR AT DRB W 224 shadt # v, BRSNS Rk fb 22 0T
R AIESEA kARG R IT R R
B B RS 10 R (LREE) & 45 \H#i -t
Z (HREE) 7 #1 S 86 (Eu) 1E 5% SR CRAR 55,
2009) . Al-Aasm (2003 )3 2 X PR M 5 B H &5
W9 B, v TR AR A 2 S BUR R &R (67°0) 17
it ERIRM 2R (7Se/*Se) FHE

H AR X 3 HLUR 20 R J2 B T 5 2 AR
RIS 2 FREE S5 rh b X, 120 X
WMRZWT KIEH, B HopE T e AR S
T4 T AHBJZ R IR R 2 2 A i il s, T 4R
T3 T PRI o8 — o 3 L ) 9 o 2l s X, A T
REF T CTPE%,2019) , 35 70 g o X PR FE
1% VB I BT ARL | 52 BB B K ) B A 1 R ), A
TR AU B 25 DL B BRI il — 8 SELATL 1] 15 AN B
B, DTS BRI AT B i 6 i 2 e s AL B
PEHE 2 AN RN . A B RS RIS
VU P L IX 7 k FR AR R e it 2 B RPN R Sk R L
5T YR AE LR G BB R AR A
Yy 5 MR AL 27 TR BR AR R AR A KT ik R
A2 B GEE R BB B A % 2 B DU
M 7, “hy 5 VY g DX R J2 Btk TR k2 i )= 0 AR ik <
HhPREE B AE

1 Iy o

B HURZE AT b [ P b DR SR 4E 52K R
XEEP , A RN 2l 56x10° km?, ZHL8E K 1L 1Lk
PR 1Lk S BT R e LKA IR SE , e 3 FEl e A A i
ZHE A Z M E M. g 2 b
Tt S BT AP R AR I RAAE , DA DU S 34
FIR A 3 A J o 4] 23t 10 4> — 2k 3t BT (1]
la) BFAUREE B PR Rk LR RS
0 IR B FCERIE AR R It 4

KPR HI I (Jiu et al.,2022; FFF,2024) , o7 T-45Hb
VG T 8 )5 P i e X 2 P A i 2 S R
AT PSR ITRE AR U6 S L i B S 3
B VG 2% G R 1 PRI AL, DXk AR T R R
KB, RKECEATG AR ) (E] 1), JL PG B [
PO ] R R OIOF KECHAT T B A LLRT wh s i & ) &
A3 s AR ) TR LA W AL A Kb v 1) DT A
P XN IR M 15 & (B, 2018)

5T IX A FER R LR EELD T ¥ a2k
FERE BRI RIE ST 2 B S s AL R B, H )2
B RAEME IR A5 —rh TSt R S B A
B HAHRR PR, DU B VA R AR Y R
AT MR R A AR 2 1 800 m (5K ,2020) . BF
FEX HRY)ZE A T EARROE B AL (CH) RHMK
ZH(Cl) FNEEF A (Cpo) (F 1e) , AELH T A e T
WA IR A B I, B UKB AR S5 KAk
B AN T RRIV R LIRE B A DR 3, AL
FE€e M 0 R R e 2 e i 3, T & K
B /NG A /NEF AR —EURKAE N E
M2, 37y MBS I A 5 bl 2% o RE AR 0 A 44
IR I R BT (Ma et al.,2019)

2 FERETNE

AR FE S50 /3 TR i 35906 1B 3V e b XA
FREGFEA O S AR R R 2 B 40 5 Sk 1) T EORE (R
S BB A1 S AR 50 L b AT 1) A A
W% 5 MU BR A 27 A a7 b 3 A2 ()
T it IR R AR SR S R

TEAT IR R A TR OLRAE T 90 A FLA OB,
W IS IR 1 280 ARG -, IF R
PRSPE R ZL-STRA Y, 3l 3 400 s H48, X ik
Tk, DAWIAD i e B 2R A e T RN LB RS
i A R 57 28 AR B A0 5 X8 DZ/T 0184.17—1997
R FRER Py B8 ik SRR 2R R B R )
fi 7 A 5% = A B R SRR AE IR AR e
JZINE L 383 Finnigan MAT-253 H1[a]{; 25 AR B 1% 1508
FITREHE B CO,HEA T RAS Rl R L 25 5, frfs
HEAY 8°C F118"0 (R B VPDB AR /R , HEHE A%
T 0.2%0; BRI 2 MK 7 =R 4 GB/T 17672—
1999 A H AT B [ 437 22300 5 D3 ), XA 35 AH
XHEE R 20% , 515 K 20 °C 1 F 7 A7 8 (= A8
KRIEIRTERIEW 16 100 C~110 CEMFTF R



616 oo o %44k
1 24p A
e s i EREER il
L] ) Za)
Z | 4| a|we B we | we | =2
o | EE
Ji£ % | Pkk
¢ Al 1,

(b) /X\\ RO BE N

gl P

-
5
HEAREE

—
= 55 = [
+ LB SES T =
& = %
#i w | ok | BUREE — .
L = -
& m B m :
— = "

=

biife o B "

TEEER

B E
Q

L
09

IR B

HH H
Ll Lol

—— T 0 60k b
\ v i '
: W%E
1 %2 4 S s —
" % " s [
s f s ———m
D g | | P — q
L’-l ﬁ.}i T60 O m
Fo| 4 | Dok A
g5 |t \
e Oy B o v N o =
; - RIS A Lgs SN i A [LTES
\ ;
T
A : 4 N
¥ b = =) e
/F;f/m%h‘)h . 2 % / &9&* ) [~] [~] E== == = ==
g ] ; i BE 30 4y sate £ miﬁ ] il CRREDE s BRI ZubE
4 i R N S
SRR s 4 I b |
Cw b | oa B O = B @ ES
AWRAR M TS~ [ < W BEs B BB BRI HRICE

B B B2 BB
Bk

Elileey it ieey MWiRE bz

Ep )

Bl A1 M 450 T
1:5000

= B B OB OB ] [

=FhCE ERACE ERACE  WRACE  fFSE WL 5

P18 HER 23 M Y g S DX el i i ]
() B HUR A 3T 5 (B B et al, 2022 45850)  (b) S DU DX M OGR4 5 (o) B PR M X M 2 KR ) (B M e al., 2019 550 5 () B KB AHBES 5 -l i

(s, 2022 15140

Fig.1  Structural sketch map of the southwestern Tarim Basin
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Fig.2  Petrological characteristics of Carboniferous carbonate reservoir in the southwestern Tarim Basin
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Fig.3 Petrological and mineralogical evidence of hydrothermal fluid activity in the study area
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A

2010) . Z5A AT IX B -2 s & (1 S) ml %, A
2 )7 BAR TR 5 52 KRR UEVE T, (R AE T
FE DX PN D Ui BRI A Gk R R 2 (1 3)) , 54 =
[ AS7 2 A i B 2 6 A it AT 55 B R G RRAIE (1]
3k, D)o ZRAIEVE ML IX A 2t HUZ AR E (B 1e) &
B, PR AR TR 2 T ARV 2 R AR P AL b 5 AL e
FHE-RPIRA R S, ST AT KA  He
FEAE & M REIRER W) R ARV Tl B N, S B I AR
TGS . PRI, PRI AR A SR B ) B
2 RNV 2B Bl T 25 At 2 P B R 67 3R TN 4R
BN T AR E 2R 1A (0.708 5) W& T AE A
(0.708 3) , W1 20 I R R S e (B2 VR T Hb 52 IR
BRI IS B A

332 #(8°C)\ &.(5"0) P4z & 4 4

R X (C X)) | B4 5 7 7 IR AR TR Ve B R
£ (C X)) 5 SR E B R 5 (D IX) Z [] (]
6a) o H T A S X R IR Eh A 0 W ik ) 3 5%
TR N R g S ks I (EE N B v S Srie
O FABECE R, 2010) , 32 LA R0 IR A4 E
) IR AR ALK

R 48 TR (37 22 0 1B AR AT A (&1 6b) FT R, R
R IK 8" Ovayow 294 ~8%o, T BRAC 1 7K 8" Ovgyon 21 M
0%0 , RTIRIK 8" Ov o 5 B B K2 C I BRI £
SAFE 2R 80V, (—11.82%0~~6.04%0) BN —3 . %5
XK GURRIAES , HARTRER W DITEIRLE R 68 C~
130 °C, WA b 5 SEBRIGE AR FRBEANST 5 25 % I KRR K
TURIALE , HARIR L 0 WU IE iR EE 4 25 °C~62 C 4
A RARKEEEAE R R . R, 5 B &

B
i

WFFE X R ZHOE i BE A ARRPRERIRIR  DCAIBRIRERE W32 KRR
AEfR/Ma
500 450 400 350 300 250 200 150 100 50 0
1 1 1 1 1 1 1 1 1 1
[ o Js] b c [ p ] 1t [ 7] K | E [N+Q[ 2
A U VRS, S N U s of
10004 5o\ S ____:§~, ST = 4
T R G e | BT
80°C AN\ G ___- -~
30001 95T S ———=2
£ 110 DC"C TCs<T--"7777 Sy
= ] 125 T\ _="_
L:T: 4000 o0 % 125C P
- 140 T ¢
5000 D
155C S
6000
0
7000

K5 BFSEIX B I ML S P (H AR, 2014 12 80)
Fig.5 Burial history of well B in the study area (modified from Lin, 2014)



620 DT A= S 3 EXNE S
200
@) 5 (b) YIRS .
o 180 B 25 T
SR A %
O
4 IC— =
@ 24 3‘3
a A B ]
EL/ =)
S 04 B
% o A A a‘%
% 54 a n ‘
ﬁd@ A 4
o A €4
le) A D =
41 C%o A x
=07 O BRI AL M,
. A BPIH RO,
5 O —; —IIO —1'5 —ZIO —éS

3"0/%«(PDB)

6"°0/%c(PDB)
AR 57 32 L5 1 2% (SMO W)

Bl6 WYX A e F TR 5 0 i e S [a) 6 R AIE
(a) B B PR 404 PR (6 BRI SR IET, 2001 ) 5 (b) S RIS 2240 IRAFAIE LR (48 Friedman and O Neil, 1977)

Fig.6  Carbon and oxygen isotope characteristics of Carboniferous carbonate minerals in the study area

il 5 B TR B DA B K —5 B g R BE R, #0046
HZ K A R R 2R 8" Ovgyoy 2B T IE A . MRS 25 A4
SERFAE (] 35~1) AT AT, 55 B A G I B IR AR 0 0T 1
B ) B, 5T LA A i 2R B A 1L )2 K 8 0o
(3.29%0) (MRS, 2002) KA IR IR ER T W) T E RS
[ FLBR AR 8" OV o AR 24318 20 2T T3
RIAT, 55 B Al & 6 10 ik R 26 25 7 9 U0 0 IR B A
160 C~172 °C, & a1 H Fii A 7 F e R R 1Y 2
TR (LS, PR G0 553 BR A A2 Sk B b 2 ) 22 )
B S AR AR s S . AR L RTRE SRR e LA
KR AR r 2R , vl 0 R 40 5 [ 4% & YRk iR £
F AT EON TR B T2 1 e B 0 555 BA A 1
WRER L 0 W) A1 , UL A1 ¢ ZR bR R Eh 25 % )2 32 3
TR R AR A B AR It ) e ) el s 5, {HL
DA B S SRR AR i o
333 HETEHIE

¥ 762 (Rare Earth Element, REE) fEfR iR £h
W B R M, DR Bl 1 T b ERfb 22 s
i 170 2 DUR T i o O /Ml o g oo R
(LREE) e T # + 702 (HREE) , 7EHBSE 2 Db R Ak 2
VR RE LS B2 2 AR R I, e R R AR ek
WRIREL AR T OTR ARt R S =M+
TCR TP B (FEP A, 2019) o SEu HEi
R, A7 0Eu>1 N IE S #5 SEu=1 WL 50 s 4
SEu<1 Jy f 5 5 6Ce — i S WL TR 1 SR Ak 3d Ji
A, 38 Ce>1 A IE S, Fm b JEIAET ;6Ce<0.95
M RN R AT (MR 45, 2018)

XA DX 11 B R h 5 A i AT AR 1T
R ATl A ou R i o B AR B, A T

0.03x10°~43.10x10°, “F-#1{H Jy 3.18x10°; Eu fHAT T
1.03~1.37, ¥ R 1.19, B R B B 0F 5%, Eu iE 5
W5 E B IR R A K—AEA X B R
FEAET B IR B #1250 °C, 0 B> H 7E P4
HE S ORI S A A kA K—AERE A A
I Eu IE S5 (P INEE,2021) . §Ce fHA T 0.87~
1.06, F-YIME K 0.94, /R AR IR EE 12 A fb—55
FALIRER (R 1), H R X 8 28 7 i KT AL
TG 80, BT LI Eu 1E 529 0] BB R R IR EE A XK
PR TE sh i U ERfE 2A R B o RIS s O 2 e 43 il
2 (B 7) R W HAE IR HLAT A fRRAE , FRI0H 564 T
R AL EM L OUER T, XA IR SE Y X B R
A SN TR PR AR G

4 PORGRL A R P R

PO A R B RER M A 0E s R A A
Ja S REANTRE AL HEA T i, b I O TR PRI A
F 123 R 25 S 0 i R A T i et o PR I A
XA J2 A IO A FH AT 300 A e it 22 e v i
VEF AR At 2 0 R R PR E
4.1 BIEMIER

R PEE 2 8 AR A RS 2 A, s X
I ST #AGIR X Ry =, 32 3 IS AR A A ok 3 3 ]
R s Y S EH . PO TR IATE PR U
Y v L, BEAS  RA R A IR  AR S AT o
WWER , HE—24 Kz Bl i (AR, 2020)
411 #HRBIRER

HIE A5 2 W R £8 A 6 2 AR B T 5 i 2
5 Z BN AR B2 e ( VS5, 2019) o MK

/,
i



2

A5 < B P R M XA ¢ AR R 1 ok 2 PR R AU B = i T S

621

®1 PREXORFHRBREEFRITRIERBEXSH

Table 1 Rare

earth element contents and related parameters of Carboniferous carbonate rocks in the study area
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Fig.7 Rare earth element content of Carboniferous carbonate rocks in the study area

TARTE S AT AE D FLBR R AE I A BRIR ER A6 20T
KEWRYEY) AR 20 N R AEY R, B
ZR Y BETR A AR (E 8a~ce) o IRt )2 A4 T AC 1
RERS A RO KARIZ AL B, WAL .
412 ELNAER

2 R A T SR S (HF ) 5 2 o i
A1 (CaCO,) BHEAAR, A iU £ (Cak,) i FEK Ry g
AER A RO (D) FR

CaCO,+2HF—CaF,+H,0+CO, (1)

iR fb2E U N R B AR A AT A R
SR RN R i B I T S i G AV PN
R I AR R R T AR N T A A, B
TR M S EO TR LR AR SR A R

/533.5% (R AR ,2005) . RFLRG 4 /NS 808 A
FEAE R di )L, R PR IR AR T Bl B s 2 ] i
AFLBRE K, S EEAE 2 (E 8d) .
42 HIRMHIER

MR A FH 22 % AR A T Bl T, eloads 77 5K
PAFEIE i 2 FLAETR R 32, 7RI B AR X i ok B3 (R
WA ,2020) o AEIAEE 010, it L R T A e
%, PR TR TR SIS , 006 T 1 AN i
5 Bl A sS4 T OB 0 ) 41 A Fe sk T
WA RFLAETR o BEXTRFSE X 2 O RGO b T
WEE IR, B it v KERr Se A LAE TRy il s
R AT T ) FE M (8] 8e~i) , JX BE FEIE G ) 54 3E
MBI , AL Z Y1



622 ot M

S

5444

L H

.......

w

AR g

Y
t

200 pm

P8 5 DX I A X Bk R £ o )= A0S o i

(a)CIF,4 440.05 m, /N2, 2 JE I B MALE E 5 (D) A, 4 778.62 m, VRS, 52 = KA I AE R ST HT; (¢)E I, 4 598.64 m, /INfE 41, 5 fiipkr (1
TR R A FEHOUE LR, SR 22 9 0 s (DD .4 492.72 m, /INBE T4, 58 G A T8 K A TR BRIk 5 (e)CHE, 4 899.80 m, VA4, = i K KA1 7
B (DA, 4 775.55 m, US4 TR b, DL M FE L5044 5 () A O, 4 762.45 m WAL KR =5, IR h a8 Fe B8 A7 5 (h) A T .4 762.45 m, BLAE4L, JE - ¢ ]
We e, Wit R A s DA, 4 786.74 m, BEVEELL, KOS S JE B, 5 fif A Fe s 2 5 il LI
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Abstract: [Objective ] Deep carbonate reservoirs have an enormous potential for oil and gas exploration. However,

due to their complex diagenesis, they are highly heterogeneous and dense. To clarify the modifying effect of hydro-

Foundation: Natural Science Foundation of Hubei Province, No. 2022CFB03 1;The Project for Northwest Oilfield Company, SINOPEC, No. 34400008-

22-7C0607-0046
Corresponding author: MA BenBen, E-mail: mabenben@cug.edu.cn



630 o % R Fa4E

thermal fluid activity on the carbonate reservoirs in a petroliferous basin, this study investigated Upper Carboniferous
strata in the southwestern Tarim Basin.[ Methods ] The main study area includes some key well locations in the Bachu
Uplift and Maigaiti Slope, and typical field outcrop profiles in the Kunlun piedmont thrust belt. Previous research on
hydrothermal fluid activity has mainly focused on the northern and Tazhong region of the Tarim Basin, mostly concen-
trating on the Ordovician System. These studies have accumulated rich experience and obtained many results;
however, generally little exploration has been carried out in the southwestern Tarim Basin. To strengthen the basic re-
search, the method of combining geology and geochemistry was adopted in the study area: core observation, thin sec-
tions, cathodoluminescence, scanning electron microscopy, isotope data, rare earth element characteristics and pre-
vious information were used to identify the indicators of hydrothermal activity in the target formation, defining the al-
teration mode of carbonate reservoirs in the study area and establishing their logging responses to alteration by the
heated fluid.[ Results] A detailed classification of the petrology of the study area found that the presence of typical
hydrothermal minerals (e.g., fluorite, barite, and saddle-shaped dolomite ) is an indicator of hydrothermal fluid activ-
ity. The geochemical responses of these carbonate rocks to modification by hydrothermal fluids includes high ¥Sr/*Sr
values, very low 6"0, light rare earth element enrichment, loss of heavy rare earth elements, and positive Eu anoma-
lies. Hydrothermal fluids often contain many chemically active substances and release a large amount of heat energy
in their interaction with rock and produce physical and chemical reactions with the rock. In particular, such reactions
promote strong dissolution of carbonate rocks.[ Conclusions ] It has been demonstrated that hydrothermal fluids have
both positive and negative effects on the alteration of carbonate rock reservoirs. In the constructive role, the high tem-
perature and rapid flow rate of hydrothermal fluids have strong chemical dissolution and mechanical erosive effects on
the rock, expanding migration channels, increasing reservoir porosity, improving pore structure, and generally en-
hancing reservoir physical properties. Most of these occur at the earliest stage of hydrothermal activity and in the
proximity of fault zones. They are identified in the logging response by high acoustic time difference, neutron porosity,
low natural gamma and low resistivity values. The dissolution pores and fractures are developed over a large zone, and
most are not filled. Conversely, a destructive effect occurs at lower temperature and pressure of the hydrother-
mal fluid, and is recognized by hydrothermal mineral infill in pores and fractures. As the fluidity decreases, the mate-
rial carried by the hydrothermal fluid is constantly precipitated , forming new mineral combinations filling pre-existing
pores and fractures, which reduces reservoir porosity and damages pore structure. This type of alteration mostly
occurs in the late stage of hydrothermal activity far from the fault zone. It is evident in logging response by high
resistivity and low natural gamma and acoustic time difference, and low neutron porosity; the pores and fissures are
mostly isolated and extensively filled. Overall, however, the target strata were mainly affected by constructive hydro-
thermal dissolution and its positive impact on reservoir development.

Key words: hydrothermal fluid; carbonate rocks; reservoir alteration; Carboniferous; southwestern Tarim Basin



