14 2
1999 6 1999
*
Au-Sb-W
( . .210093)
,Ti
[1]
Grant Gresen )
2
[2]
Baumgartner  Olsen ) ,
2
[3] [4]
2 2 2
2 Ti 2
5 . 116 .7
13l Kerick'™  Giere'”
Al Zr REE Ti
2
* ( 149733012 49473186)

1999-03-08

’

,1973 11



24 1999
1
Grant'" ( I):
Ch= b(C + AC) (1)
, ACi 0,
c' = bC! (2)
2 b 2
b=1
;o b> 1, ; b< 1 ,
(2) S
yi= bxi+ € (3)
: MSE, SSE, R, €, hi
DY MSE SSE y
SSE=0 . I R
1, € >2 3 y 5 hi> 2h
X D 6* hu,
: (3) (2)
) (3) ,
b , €
1
Table 1 List of Symbols
V3 F F
€ h
€ i hi
AC; i i i,
43 14 n
. ’ 0w
0 0, R2
A A w;
O 0 x
b b= MO/ MA y
C; i MSE RMSE
D; i SSE




14 2 : 25

; (
2),
(Ptbnm) ; (i,
9 ( ) x ? ( )
¥, ( 2,3) Si02 D:
, , , , Si02
R : :
) 2 . AOs  Fe0s3 ,
2
Al203 (R = 0.657), ; Al20s3
, ; FexOs R 3
R Si02, Fe203, HCS( ) ,Na20 K20 FeO CaO MgO Ti02
s Al:03 MnO  P20s ,
Ti02 ,MSE ,
2
R , F
[8,9,10]
2 Au-Sh-W
Table 2 Average of wall Rock compositions from the Woxi Au-Sh-W Deposit
CO(wi%) 6@ CMwi%) o D ¢ hi
Si0» 65. 80 2.98 62. 80 3.70 20. 342 - 1.2451 0.9323
Ti0, 0.77 0.09 0.61 0. 096 0. 000 - 0.0769 0. 0001
ALLOs 16.25 1.54 17.70 1.20 0.103 1.3589 0. 0569
Fe 03 4.43 1.34 1. 00 0. 082 0.017 - 2.4173 0. 0042
FeO 2.45 0.96 3.56 0. 54 0. 001 0.7252 0. 0013
MnO 0.14 0.08 0.08 0. 025 0. 000 - 0.0321 0. 0000
MgO 1.73 0.36 1.41 0.28 0. 000 - 0.1498 0. 0006
CaO 0.58 0.43 1.77 1. 10 0. 000 0.7307 0. 0001
Na,O 1. 54 0.27 0.98 0.25 0. 000 - 0.2961 0. 0005
K,0 3.02 0.40 3.90 0.26 0. 001 0. 5948 0. 0020
P,05 0.15 0.14 0.13 0.01 0. 000 - 0.0084 0. 0000
HCS* * 3.02 0.44 6. 00 1.10 0. 007 2.2242 0. 0020

(2) HCS . H,0 €O, S
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Table 3 Identifying immobile elem ents
SSE RM SE R?
28.98 1.62 0.993 631.70
Si0, Di= 20.34 25.09 1.58 0. 935 143.30
ALL04 D= 1.331 24.45 1.65 0. 657 . 260
Fey03 € = - 3.36 10. 18 1. 06 0.947 350. 02
HCS € = 4.170 3.210 0.63 0.991 858. 61
FeO € = 2.025 1.924 0.52 0. 994 1246.3
Ca0 € = 2173 1. 114 0. 44 0. 997 1736. 5
K»0 Di= 0.033 0. 754 0.39 0. 998 2094. 8
Nay0 € = - 2.60 0. 280 0.26 0.999 4507.6
) € = - 3.68 0. 059 0. 14 0.999 16073
Ti0, € = - 4.08 0. 006 0.06 1.000 98388
) {A1203, M nO, P205}
n 2
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Table 2 Calculated mass transport of major elements from the Woxi Au=Sh-W Deposit
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Fig.1 Isocon diagram for the Amaranthine Slate to the decolored

slate at the Woxi Au-Sh-W Deposit

4 Au-Sbh-W

(&/100g) (%) (/ 100g)
Si0, - 8. 11 - 12.30 4.54
Ti0, - 0.21 -27.18 0.13
AL, 0; 0.01 0.07 1.90
Fe 03 - 3.51 - 79.16 1.34
FeO 0.82 33.45 1.08
MnO - 0.06 - 43.41 0.06
MgO - 0.43 - 25.09 0.44
Ca0 1.05 180. 13 1.10
Nay0 - 0.64 - 41.48 0.35
K20 0.56 18. 62 0.47
P,0; - 0.03 - 20.35 0.14
HeS 2.49 82. 41 1. 10

- 8.06




28 1999

4 , ,Si02 Fe203 Na20 MgO  TiO: ., HCS K20 FeO
Ca0O , ( ) 8%
Si02 Si102 : ;
. 2Fe203 s Fe —
Fe Fe' Fe™ . R Mg2+
, Ca™ Ca™ i
: Ca™ , K*
H CS( H-0) . Si02 ZFe:0s
Ti0o, (0. 21g/100g) ,
e AusSh-W
[2] ) )

. ,  Microsoft Ex—

cel,

(2) ; , ; )

) . ;

(3) ALTi Zr V ,
(4) AL0O3 (G ;

L. Grant J A- The isocon diagram a simple solution to Gresens equtions for metasomatic alteration. Economic Geolo—
gy, 1986,81, 1976 1982

2. Baumgartner L P and Olsen S N. A least-squares Approach to mass transport calculations using the isocon method. E-

conomic Geology, 1995, 100, 1261 1270



14 2 : 29

3. . .ChownE H, . —
,1994,39(11): 1026 1028
4. s . . ,1998,27(3),251 257
5. Krauskopf K B and Bird D K. Introduction to Geochemistry. 3rd ed. New York: McGraw-Hill Inc. 1991. 86 299
6. Kerick D M. ALSiOsbearing segregations in the Lepontine Alps, Switzerland: aluminum mobility in metapelittes. Ge-
ology, 1988, 16, 636 640
7. Giere R. Zirconolite, allanite and hoegbomite in a marble skarn form the bergell contact aureoles: implications for mo—

bility of Ti, Zr and REE. Contributions to Mineralogy and Petrology, 1990,93, 459 470

8. s . . : ,1996.67 172

9. s . . : ,1990. 61 456

10. s. . . : ,1998.122 130

11. s . . (B) ),1991,4,424 433
12. R R . . : ,1993.1 260

IDENTIFYING THE IMMOBILE ELEMENTS AND
EVALUATING MASS TRANSPORT IN THE
GEOCHEMICAL PROCESS OF THE WALL-ROCK
ALTERATION: APPLIED TO THE WOXI
Au-Sb-W DEPOSIT IN HUNAN PROVINCE, CHINA

Gao Bin Ma Dongsheng

(State Key Laboratory for Research of Mineral Deposits, Nanjing University, N anjing, 210093)

Abstract

The present paper advances a new method to determine immobile elements for the mass
transport calculation during the wall-rock alteration of oreforming processes. Here, the
analysis of variance and the influence analysis are used to establish a linear regression model
for the research of wall=sock alteration. As a study case, the method is applied to discuss the
mass transport of the major elements in the bleached alteration in the Au-Sh-W deposit at
Woxi, Hunan Province, China. T he calculation gives well consistent result with both the ge—
ological observations and geochemical studies. The study suggests that the element Tishows
some mobility under given conditions of the wall4ock alteration in the Woxi deposit so it
would not be suitable to take Ti as an immobile element arbitrarily for evaluatior of mass
transport in a wallrock alteration process.

Key words mass transport, geochemistry, immobile elements, water—rock interaction,

woxi, Wallrock alteration



