DOI: 10.16539/j.ddgzyckx.2018.04.007

(Volume)42,  (Number)4, (SUM)165
(Pages)699~717, 2018, 8(August, 2018)

KW ES R F

Geotectonica et Metallogenia

Z OB, ass”

(1. ,
R 100049)
W ZE:
MVT ,
MVT
KA ; MVT R R

FESZES: P595; P611  CEAFRERD: A

0 51 §
1792 Nicolas-Théodore de
Saussure Déodat de Dolomieu
(Saussure le fils, 1792),
10%,
(Land, 1998) ,

E

(Adams and Rhodes, 1960; Deffeyes et al., 1965)
(Friedman and Sanders, 1967)
(Hsii and Schneider, 1973)
(Badiozamani, 1973)
1983)
20 80

(Zenger,
(Compton, 1988),

Y %5 B #3: 2016-05-09; 252l H #i: 2016-07-07

B %8 (2014CB440905)
E—EHEEN: (1991-),
BIEEE: (1963-),

, 510640; 2.

MVT

STEHS: 1001-1552(2018)04-0699-019

( HTD) (Hardie, 1991; David,
2002; Smith and Davies, 2006), 2007
AAPG ,

(Ogiesoba

and Hart, 2009; Diehl et al., 2010; Jiao et al., 2011;
Pearce et al., 2013; Liu et al., 2014; Williams, 2015)

E >

1 mol 1 mol )
12%~13%(Smith, 2006) s
CO,

10%~16%(Biehl et al., 2016)

( , 2008)
(Smith and Davies,
20006) ,
50%, 60% (

Email: 754836910@qq.com
Email: baozw(@gig.ac.cn



700 Atetod s Ko B

LR
, 1997), 1, )
(Mississippi Valley-typ, MVT) K=a(Mg*")/a(Ca>")=0.67, a(Mg™)/
, (Leach  a(Ca*")>0.67, (2) ,
et al., 2005) a(Mg*")/a(Ca*")
, MVT 5.2, ,
( ,2014; ,2014) ,
, , ( , 2006) ,
(Leidner, 1994), 60 , a(Mg*)a(Ca*")( =52 (2)
(Lucia and Major, 1994)
, Mg2+ ’
1 HEAWERIERBEEH =S a(Mg?a(Ca®) 5.6~8.3
) € XL Mg :
Mg** (Lovering, 1969)
1.1 Mg aMg*/a(Ca*")
50 (Lovering, 1969; 1)
, =25 ) (~1 atm)
(Robert et al., 2013)
: (Sibley et al., 1987) (Arvidson
Ca*( Mg¥(  )+2COos5 ()= and MacKenzie, 1999) SO,>  (Baker and
CaMg(CO3)y( ) (1) Kastner, 1981) (Brady et al., 1996)
2CaCO;( Mg ( )=CaMg(COs),( )+ (Bosak and Newman, 2003)
Ca’( ) (2)
, : 50%
, Mg** , 50%  Ca®' ,
( ,2006) (Sibley and Gregg, 1987; Land, 1998)
K ,a > >
, (1) : (Lumsden and Lioyd, 1997)
Ko a(Ca2+)~a(Mg2+)-2a(CO§_) Deelman (1999) s
a(CaMg(CO;),) pH
, K , CO,
Hsii (1967) K 1077, ) )
Hardie (1987) , )
K 107'6° Ca? Mg* Co Mg” (R-COO")
(2), CaMg(COs), )
1, K 101591, K (Roberts et al., 2013) (2006)

1~2 , (1) )



%41 FENEES: ARBZENHARIARERE 701
Ca™'/Mg" BE/REEL{E
0.01 0.1 1
1.4
1.5
W
c; /
2.0 ST
S0
SOt . 200°C
0 S
4 &
L
,4?
N
L )
M 2 5 o & )
. ST S
=] 1 A\ )
g STV
= WA 100 C
</ s
& (Y
S0
:}
3.0 / ss / >
D P
VAL
% 35
_3_,/ L2677 | B iﬁ;}qf&ﬂﬁﬂ
/ [ 5] 201C |
ﬁn_/ﬁ 7K R BICa" /M R IR L 3
3.5 S o
0°C
O A®Aa 290~420 C ) % 48 3 JF FRosenberg and
— Holland (1964, 1967)
B AZERSTRARROSmo) 2 35 C B %48 3B Flling, Welk and Taylor (1965)
X ARENAZERERAZE )
A HAZE 3 24 CHO¥EEIET von der Borch (1965)
A FREAHBZEARKO.5mol)
O EHT 4 18 CHIFHE SRIFE T Skinner(1963)
1 10 450 Ca¥/Mg* ( Lovering, 1969)
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Fig.3 Major characteristics of the hydrothermal dolomites associated with MVT ore deposits in Northeastern

Yuannan province

(  3b), (TSR) (Machel
( 3¢ and Lonnee, 2002) R
: ( TSR
Mg2+ ); (Machel, 1987, , 2009), TSR

Mg ;

MVT ,



704 Atetod s Ko B

F 45

, (2006)
534S ,
10.9%0~17.4%o, 13%o~
17%b,
84S (14.0%o0)( , 2002) 8**S(17.6%o)
( , 1999)
3*'S (Holser et al., 1996)
, SO,4-H,S S
1.030 (Gavrielli et al., 1995), 3%s
, 150~250
( , 1999; , 2006),
(Machel, 1989; Jorgensen et
al., 1992),
, TSR
R.(CH,0),+S0,* =R,+2HCO++H,S(R, )
7TH,S+4Fe* +S0,* =4FeS,+4H,0+6H"
MVT
2.1.1

>

s , (Swennen et al.,

2003; Diehl et al., 2007)

(zerbra dolomite)

(Nielsen et al., 1998; Davies and
Smith, 2006)
2.1.2

(Davies and Smith, 2006)

>

(Wilkinson and Earls, 2000)

(Phillips, 1972)
2.1.3

>

(Davies and Smith, 2006; Smith,
2006) )

> o1( ),
3( ),
(Davies and Smith, 2006)
Wallace et al. (1994)

( )
2~5 cm,
10~15 cm
1~2 cm,
4~5 cm

, (Liu et al., 2014)

Davies and Smith
(2006)

, Boni et al. (2000)
2.2
(Gieskes et al., 2002)

(Liu et
al.,, 2014) C O Sr Mg



$ 4 ERMEES MEATENTARARERE 705
2~6 10 Bc , TSR ,
(Middleton et al., 1993), ( ) 81C , co, 3&"c (Lu et al., 2012;
80~235 100~180 (Davies Liders et al., 2012)
and Smith, 2006) , Sr( =0.113 nm) Ca( =0.099 nm)
(Moore, 1994; ) , Sr
Lavoie and Chi, 2001), 95  (Davies, Ca,
2004) , C O
(T (Faure, 1977),
(T ,
( ), Sr ,
/ YSr/*Sr
(FIA) (Goldstein and Reynolds, 1994) ¥7Sr/**Sr  (Reinhardt et al., 1998;
R (Bodnar, ,2009) , Sr
1993), NaCl(%)=1.78T,,—0.0442T *,+0.000557T 3, Sr ( 10°a)
¢} , ( 10° a),
0 3"%0 Sr ,
s Sr (Veizer et
al., 1999) , Sr
3"*0 , Sr
, , ; «C )
Sr ( ¥Sr/*sr ),
0 (3'"0, VPDB)  —2.5%0~—18%o Sr,
(Allan and Wiggins, 1993; Morrow et al., 2001), /
—5%0~—12%0 (Davies and Smith, 2006), (Oing and Mountjoy,
3"*0 ¢} 1992)
3'%0 , Mg , Mg (5*°Mg)
5180 , 180
(Spencer, 1987) , , Mg ,
( ), 3'"*0 3*°Mg
, (
)(Green and Mountjoy, 2005), , Mg 8* Mg

( , 2008)
C

(—17%0~6%o),

Smith, 2006), C

—3%0~5%o (Davies and

(Allan and Wiggins, 1993) ,

( ,
2008) ,8%0 ,8C
3"*0
—16%0~—3%o, 3"%0 ~7%0~9%o,
C (Allan and Wiggins, 1993)
, C TSR ,

TSR C >

—2.49%0~—0.45%o( —1.76%0+0.77%0)
(Galy et al., 2002; Chang et al., 2003; Tipper et al.,
2006, 2008; Wombacher and Eisenhauer, 2009;
Higgins and Schrag, 2010; Jacobson et al., 2010;
Pokrovsky et al., 2011; Azmy et al., 2013; Fantle and
Higgins, 2014; Mavromatis and Meister, 2014; Geske
et al., 2015)

3*Mg —0.45%0~—2.22%o,
—1.44%o (Geske et al., 2015)

Mg (5*°Mg) , Mg
2.3



706 Atetod s Ko B

F 45

, MVT (
(Davies and Smith, 2006)

B

, (Shelton et al., 1992;
, Hitzman and Beaty, 1996)
(Davies, 2004; Lavoie and Morin, 2004)

E

2.4 ( )
Lavoie and Morin (2004) ( )
Acadian Gaspe Belt ( )
Sayabec ) > )
( ,
Sayabec , , MVT
)4, (Davies and Smith, 2006; ,2008)
(Smith and Davies, 2006) MVT
Davies and Smith (2006) s MVT ,
, HTD HTD ( )
HTD
(%) ( 6
5
8 R @k ERE E
- (Mo iz = i, 5K TE -
z ERy 23R R ER)
7 L / ERERETE
MERENRE ERXREARE AS5®RE =&
4 Acadian Gaspe Belt Sayabec ( Lavoie and Morin, 2004)

Fig.4 The hydrothermal dolomitization model for the Sayabec Formation of the Lower Silurian at the western of the
Acadian Gaspe Belt
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(Russell et al., 1981; Clemmey, 1985; Sangster, MVT s

1988; Mcmillan and Hoy, 1991; Nelson, 1997), (Brown and Weinberg, 1967,
(Large, 1980, 1983)( 8) McConnel and Anderson, 1968; Fyles, 1970; Fulweiler
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MVT , )
(Beales, 1975; Leach et al., 2005; Davies ’

and Smith, 2006)(  3e, 7), ( 9 MVT

>

7 ( Lonnee and Machel, 2006)
Fig.7 Schematic representation of dolomitization and subsequent hydrothermal alteration based on petrographic
observations
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Fig.8 Schematic representation of the three main components of the low-temperature sedimentary hydrothermal
association: Shale-hosted sedimentary exhalative (SEDEX) Pb-Zn deposits, hydrothermal dolomite (HTD)-
hosted MVT Pb-Zn ore and HTD reservoir facies
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Hydrothermal Dolomite: A Review and Perspective
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of Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: Hydrothermal dolomite commonly closely associates with oil-gas reservoirs and sediment-hosted Pb-Zn
deposits, the Mississippi Valley-type (MVT) Pb-Zn deposits in particular. Host rocks of MVT deposits usually
experienced extensive dolomitization, and indeed, hydrothermal dolomite is considered as a useful prospective indicator
for MVT mineralization. However, genetic link between the hydrothermal dolomitization and MVT Pb-Zn
mineralization is a matter of debate. This paper briefly reviewed the nomenclature and research history of hydrothermal
dolomite, introduced the major geological, geochemical characteristics, and distribution of hydrothermal dolomite,
spatial and possibly genetic relationship between hdyrothermal dolomite and hdyrothermal ore deposits and oil-gas
reservoirs based on case studies including the occurrence of hydrothermal dolomites in MVT deposits in Southwest
China. The temporal and genetic relationships between dolomitizaiton and thermal sulfate reduction, sulfide
precipitation and thus the location of ore mineralization well worthy more attention, and comprehensive geological and
isotope geochemical and state of art in situ techniques will contribute to understanding of the genesis of hydrotherml
dolomite and the spatially related ore deposits and oil-gas reservoirs.

Keywords: hydrothermal dolomite; MVT deposit; prospective indicator; genetic model; thermal sulfate reduction



