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2 .
, Bottinga ~ Weill
’ (1970)
0= 2 XiMi/ 22X, V; (D
C D ( 0 , X i » Vi
’ , Mi )
: Si02 :
. K20 ; Nelson  Carmichael (1979). (1984)
: Xso, 0.4~0.8 . Si02
( > Si0s 0.65%. L
W.Mo Cu. Au. Ag W ’
« 2. , Au ,» W.Mo 3 4
10 , Cu. Ag . « .
’ [4-4, Q! )‘ “ .
( ) : (W) (2)(Buthnam, 1971)
3 Vio=10. 98+0. 962T+0. 1005 7°— 0. 00199 °
31 — P(0.530+0.2031 7+ 0.00158 T°)+ P>
, (0.0780+0. 01144 T)— P3(0. 00396)
’ @)
). 2 @) Vip an’/mol, P 10X 10°Pa T
8.58% ( 900 G, 100 C,
2.23% 10°Pa)s 900 G
2.23% 10'Pa, 8.58% ( ,
13 1987). (2)
; ( VHzO ) 21.64cm’/mol. )
. D)
“ 7 ¢ 5.
1 Cwe/ %)
Table 1 Petrochemical compositions of the porphyries from the Yulong copper deposit in Xizang (wg' %)
S0, Ti0, AbOs Fe 03 MnO MgO Ca0 NayO K0 P05
P1-21 63.42 0.3 17. 45 254 0.08 0.79 3.4 3.71 4.4 0. 29
P1-24 67.47 0.33 15. 69 232 0.02 0.4 2.35 33 4.88 0. 06
7K 1808-42 63.72 0.35 17.51 245 0.08 0.8 3.29 3.77 4.45 0.29
7K59-19 66. 4 0.38 13. 18 271 0. 059 0. 62 0. 49 1.61 6.97 0.18
65.25 0.35 15.96 251 0. 06 0.7 2.4 31 5.18 0.21
69.21 0. 41 14. 41 1. 98 0.12 1. 15 2. 19 3.48 4.23 0.3

(19%. 198)
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Table 5 Calculations of the density and viscosity for the granitic melts with varying water contents
/% 0 2 4 6 8 8. 58 10 12
/g an 2.41 2.3 2.24 217 2.11 2.0 2.05 1.99
/Pa’s 1.35X 107 | 9. 41X 10* | 4015. 40 441. 40 85. 10 56.43 23.59 8 40
6
Table 6 Calculated parameters for the viscosity of the porphyry melts from the Yulong copper deposit in Xizang
wy/ % X s S?XSiOZ XiS?XS'OZ
Si0, 67. % 1130. 74 0. 5772
A1,04 14. 66 143. 78 0. 0734 6.7 3. 87 0.28
Fe 0, 1.54 9.64 0. 0049
FeO 1.58 21.99 0.0112 3.4 1. % 0.06
MgO 1.25 31.01 0. 0158
Ca0 2. 14 38.16 0. 0195
: 4.5 2. 60 0.06
TiOs 0. 42 5.2 0. 0027
Na,O 3.15 50.82 0. 259
2.8 1.2 0.08
K0 4.79 50.85 0. 0260
H0 8.58 476. 14 0. 2433 2.0 1. 15 0.28
97. 47 1958. 37 0.77




2002 (3 — (G 49
2). 2 4
(D
. (2) , , 4.1
: (3) , 5). (6
, j1= kukxi/ M+ kikxy/ M
, 2= kakxi/ M+ knkxy/ &)
kij , k Xi
¢ 3. . ) (35)
3 ’ ’ o ’ G:
G=Ilrl/1f | ©)
o f ’fc
. G
. 5 x . G=1
° ’ H (;<1 0
( ) s G>1 G
. §=0.1 (S /
’ ), 4 ,
’ ; ABHCD
s J ; AHEF
° o E C
' G , G. >
’ ’ ~ G ’ ,
o ABHCD  AHEF H G
LE+10 DR 0%
T —_—— A%
T .. —— — 8%
1 E+08 "‘-. ) 12%
g s
E R LEv06 [ )
5 =
e i
g
1.E+04
1E+02
1o 1.E+00
700 750 800 850 900 950 1000 1050 1100 700 750 800 850 900 950 1000 1050 1100
ﬂ& /°C Zﬁfg /°C
2 3
Fig. 2 Plot showing the vanations in the density of the magmatic Fig. 3 Plot showing the varations in the viscosity of the

melts at different temperatures and pressures

magmatic melis at different temperatures and water contents



3

50
0.08 {
0.06
J
0.04 1
0.02 A
c
30 4.0
4 (ABHCD ) 5
(AHEF ) ( , 1994) ( , 1994)
Fig. 4  Plot showing the migration of the immiscible fluids a. ;o d.

(ABHCD) in the felsic magmatic systems and coupled silicate melts
(AHEF) (after Zhu Yongfeng, 1994)

Gh. GZGh Gh
;G>Gh
( ) 5, 4.2
[10~11] S
:09 5 as
, S
\ G ,
. S=0.1
. G=G. 5 b,
b G b b 4
’ 5 C
\ b
. . 0.1
<85<0.2 ., Ax
H S>02 .
(8.58%),
, , (6) .
(G=1), G

a initial state; ¢ and d. other states

)

v= (p— gAY/ 127
7 P 0

LAY (em). T

\ 2.7/ m’,

2.09/m’s 56.43Pa °s.

o . AAXY
C . . (D
’ H (2)

Fig. 5 Plot showing the evolution of the felsic magmas and the
migration of immiscible fluids Cafter Zhu Yongfeng, 1994)

(D



2002 (3) — ¢ 51

6% b b H (1)
10 ;3 , ; (2)
’ \COZ o
’ . ’ (
. . ( 3)
4.3 .
(8 (s, , ,
v=gr’(P— p)/127 ® C 2, 3) . .
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Table 7 The upward migration velocities of water-containing melts in respect to the “ dry’ melts from the Yulong copper deposit
in Xizang

/% 0 2 4 6 8 8.58 10 12
1 188 5. 33X 10° 5.59% 10* 3.23X10° 5. 03X 10° 1. 28X 10° 393X 10°
8
Table 8 The upward migration velocities of the fluid bubbles in the melts from the Yulong copper deposit in Xizang
#/tm 0.1 0.5 1 5 10 50 100
vmes ! 2.72X10°8 | 6.79< 1072 | 2.72}< 107! | 6.79< 107 | 272<107° | 6.79< 10 ¢ 2. 72X 1077

/m 8.58X 10 ¢ 2.14X10* 8.58X 10 * 2. 14X 1072 8 58X 10 2 2.14 8.58
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The nature and evolution of magmatic melts in mineralization. An
example from the Yulong porphyry copper ( molybdenum ) deposit,
Xizang

HUANG Peng', GU Xue-xiang®, TANG Ju=xing’ WANG Li-quan'
(1. Chengdu Institute of Geology and Mineral Resources, Chengdu 610082, Sidwan, China; 2. Chengdu University
of Technology, Chengdu 610039, Sichuan, China )

Abstract: The Yulong porphyry copper (molybdenum) deposit in Xizang is the lamgest one in China and even in Asia.
As a representative supergiant porphyry copper deposit comprising varying mineralization types, the nature of magmatic
melts may play the most important part in the mineralization of the Yulong copper deposit. The study of physical and
chemical poperties and evolution of the magmatic melts was made on the basis of the calculated data on the density and
viscosity of the magmatic melts to explain the formation of the Yulong wpper deposit. Abundant ore-forming elements and
volatile components (mineralizers) in the magmas from which the Yulong copper deposit may sewe as the principal
sources of the ore-foming matter in the deposit. The viswsity (56.43 Pa°s) and density (2. 09g/ cm’) of the magmatic
melts suggest a kind of low viscosity and high density of magmas. The physical and chemical properties of the magmas
facilitate the enrichment of ore-forming matter and the generation of abundant mineralizing fluids.

Key words: evolution of magmatic melts; viscosity; density; Yulong porphyry copper (molybdenum) deposit; Xizang



