
** ** ** *,***
*

**
***

34S

Faure, 1986; Rollinson, 1995; Hoefs, 2004;Ohmoto and Goldhaber, 1997;)

White(2005)  Hoefs (2004).(White, 2005

34S= 4.21%   32S= 95.02%

S-2, S0, S+4, S+6

BaSO4
-

CH4 CO2

CH4 CO2

D H

(Hoefs, 2004)
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isotope fractionation

(Hoefs, 2004)

( k i n e t i c  i s o t o p e  f r a c t i o n a t i o n )

(equilibrium isotope exchange)

(Hoefs, 2004)

(Hoefs, 2004)

(Hoefs, 2004)

(Central Science Laboratory)

(Mass Spectrometer)

( 34S)

CDT

(Canyon Diablo Troilite)

Robinson and Kusakabe (1975)

(Rollinson, 1995; Hoefs, 2004)
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( 34S)

34S
34S

34S

34S

34S

34S

34S

(Red Bed)

(MVT)

(Alpine Type) (MVT)

Upper)

Pine Point (Mississippi Valley

Tri- State

MVT Cave-in-Rock

SO4

34S

(Heyl et al., 1974; Brigo et al., 1977)
34S

34S

(Maynard, 1983)

Hoefs, 2004

(Hoefs, 2004)

32S

Rayleigh

(Ohmoto and Goldhaber, 1997)

Rayleigh
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(thermochemical sulfate reduction , TSR)

(Hoefs, 2004)

H2S

(Orr, 1974, 1977; Krouse et al., 1988)
34S

[Holser & Kaplan, 1966; Faure, 1986] 34S

Orr (1977)

34S

34S
34S

(Hoefs, 2004)

(fractionation factor)

(White, 2005) α

A-B = RA/RB

B A RB RA

18O/16O RB
18O/16O RA

α

1/n

n

α

1.00X
18O

(Javoy, 1977) 1.009

per mil

(9‰)

(Rollinson, 1995)

1/T2

MINERAL1-MINERAL2 = A (106/T2) +B                      

B A T

B A
(Chiba et al., 1989)

quartz- magnetite= 6.29 ×106/T2

B A

Δ δ δ

δ

A B

3 3

quartz-magnetite quartz magnetite quartz- magnetite 

δ

A-B A B

34S
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α

pyrite- sphalerite
34Spyrite

34
Ssphalerite)

pyrite-sphalerite = (1000+16.66)/(1000+13.89) = 1.0027320

(Ohmoto & Rye,1979)

6/T2)

2.7320 = 0.3(106/T2)

T2

(Mississippi Valley-type)

Sverjensky, 1989

34S

34S

TRZ TAJ

 Mississippi Valley Type                                                              Mean       Range

± 22+12Southeast Missouri

± 7+7Upper  Mississippi Valley

± 5-5Tri- State

Alpine Type

± 15-20Bleiberg

± 10-10Mezica

± 11-18Raibl

Ravar- Bafgh District (sphalerite, pyrite and galena)

± 414.59 +

34S

(Heyl et al., 1974; Brigo et al., 1977)
34SCDT

(permil)
Yield

(mmHg)
Weight
(mg)

MineralSample IDC L S
.No

13.891.4**38.3sphaleriteTAJ.05.S98081
16.6620.416.0pyriteTAJ.10.P98092
11.031.0**44.0sphaleriteTAJ.10.S98103
17.8217.836.7sphaleriteTRZ.04.S98114
18.5540.246.0sphaleriteTRZ.09.S98125
13.0130.815.2pyriteTRZ.12.P98136
14.1133.2sphaleriteTAJ.06.S7
15.6241.6pyriteTAJ.06.P8
13.4723.1sphaleriteTAJ.08.S9
15.5145.4pyriteTAJ.08.P10
14.9528.7sphaleriteTAJ.14.S11
14.1448.0pyriteTRZ.04.P12
13.8824.2pyriteTRZ.09.P13
17.1938.4sphaleriteTRZ.14.S14
12.2621.0galenaTAJ.45.G15
12.9819.2galenaTAJ.46.G16
13.0123.9galenaTRZ.16.G17

**Cold finger used
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34S
34S Rollinson, 1995

(Heyl et al., 1974)

B A
6/T2)1
6/T22
6/T2)1

6/T2)1

6/T2)1
6/T22

6/T2) + 0.563

6/T2) + 0.563

*References, 1- Ohmoto and Rey (1979); 2- Clay ton (1981); 3- Ohmoto and Lasaga (1982)
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(Holser and Kaplan, 1966; Faure, 1986)

(TSR) 34S
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