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Hornfels comparative study of Jiama and Xiongcun copper deposits, Tibet
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Abstract

Hornfels occurs widely in such copper deposits and gold deposits of the Gangdise metallogenic belt in Tibet
as Jiama, Qulong, Liebu, Xiongcun, Zemoduola and Nongruri. However, its features and relationship with
mineralization vary remarkably. The Jiama copper polymetallic deposit in Maizhokunggar County of Lhasa and
the Xiongcun copper and gold deposit in Xaitongmoin County of Xigaze were chosen as the objects for compara-
tive study of such aspects as geological setting, original rock, chemical component, mineral assemblage, spatial
distribution, formation sequence and mineralization. Hornfels from Jiama was formed from sandstone and slate
through thermal metamorphism before mineralization. As the hanging wall of skarn type ore body, hornfels
obstructed the movement of ore-forming fluid, which was favorable for mineralization in the skarn, and finally
resulted in the mineralization in the hornfels itself. In ore prospecting, extensive cover of hornfels suggests the
existence of huge heat source in the deep, and the change of its thickness and mineralization can provide useful

information concerning the central position of the deep rock body. Hornfels in Xiongcun was formed through the
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thermal metamorphism caused by the intrusion of Himalayan biotite granodiorite into tuff after mineralization,

thus failed to affect the mineralization. In the prospecting process, the ground magnetic survey of copper ore body and

wall rock including hornfels will be useful in determining the location of mineralized body in the depth.
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Fig. 1 Distribution of hornfels in Jiama and Xiongcun

A. Geotectonic location of Jiama and Xiongecun depositss B. Jiama: North-eastern side of blue line is distribution area of hornfels;

C. Xiongcun: North-eastern side of blue line is distribution area of hornfels

B o BRI TRAR, FERT A A - 2R T D Hh - Ik 2
A A A BN B, P AL B v Ok 2 4 rh AR
BORE. TXAREREBR A AL TEEZT S
WRFN 50 6 R B (B 10 e BlE - T R %
GEHEAS 2H S0 FE 1 Pk B 4T AR G RROR T A 4
TR I 2 R A . R X 0 A A R R
B AR AL A PR BRI A A R A
A2 S A R A 22 A TR

2 AAEHHIE

2.1 EEEtE

TEAE SRS, AR R EEZ R A A
IR o

FREGH" X A8 W S5 A T B R etk o= b i
BRI A TR R AP LA 55, TR T SR A A .
ARERIE, X&DT 2R 26/, DLyRgrE
FEAG AT Y BCIR B AL O 32, R Ch & Ak AT A

1B R RER ER L . e BE B A R R i
ek H R M BB R R, @ A R B S i R AR
WA WA, BRI, AR AR 3, T8 4
Joh et A A KA B 2, SR 48 = BERR S B
WA SRA R AW R ENAERERE
HEA . RIU A, KB W IR A 55 10 4 Bk
s, SRR RY A, Hovh B R T A RE R S Ly
BHE N, R W AN AE. AEBERER
Zo, R T RE A RITERE . o A NIl R
B R 2 B i, 0] AR AR R E R (] 2D

FERTT X f 28 1 DA o vh o N R 2 e e i 4
PEER & KRB R & SR s R E A
g LT RD KRR A SR s R b s AR AR
WA, AT AT A SR A% (B
3. AR Y. AT T EMH
22 AREEAKLE

I X MAE, £EEXEUSOMALO,



%2 IR

P 5 Y B AN A B DX A 2 RO 0T BRI 5

383

ZK1607-56.5 # %

E ZK1607-56.5
G AENGT R

" ZK4304-29
A AEBE

‘

ZK1607-56.5
AENRTR
(& %)

B P
K1607-56.5

2 ISR A E A S LT R

And—4HF; B—%

Fig. 2 Core and microscope photographs of hornfels in the Jiama copper deposit
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Fig. 3 Core and microscope photographs of volcanic tuff in the Xiongeun ore district
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Table 1 Chemical composition of hornfels from Jiama
w B % w B 10°° w B % w B 10°°¢
SiO;, K,O Cu Mo SiO, K,O Cu Mo
JM3120-524.95 57.8 6.05 31.3 1.24 JM1622-84.6 61.5 6.26 470 2.25
JM8801-78.9 64.6 1.63 67.2 58.3 || JMI1622-175.2 62.1 5.93 1823 138
JMO1-Blb 51.3  8.50 36.8 2.52 || JMI1622-256.7 72.7 3.86 828 51.8
JM030-445.5 64.1 4.06 282 54.9 || JM1622-323.1 75.5 3.38 853 1.38
JMS8-Bl 57.1 1.79 84.2 191 JM1622-384. 1 55.5 6.86 673 12.1
JMO09-B2 62.1 5.58 34.0 1.54 JM1622-464 64 5.86 455 1.95
IPD10-B2 55.6  3.11 523 5.04 JM1622-872 68.3 3.84 796 88.1
IPD16-B1 62.1 4.67 143 4.12 || JM1622-961.23 71.4  4.13 587 20.4
IPD16-B3 39.8 0.02 9.80 57.8 || JM1626-433.8 81.9 1.85 1714 6.006
IPD19-B1 53.0 4.05 485 5.12 || JM1626-513.89 59.7 4.78 655 17
JM1604-76.6 65.6 3.5 487 2.88 || IM1626-573.79 74.7  3.27 398 17.5
JM1607-13.8 54.2  2.75 589 10.3 || JM1626-645.52 64.8 5.84 1195 14.4
JM1607-158.8 62.3 4.75 4873 50.6 IM1626-695 67.5 4.79 1121 22.6
JM1608-260. 3 64.9 4.81 84.1 4.22 || JM1626-755.45 71.4  5.42 444 2.89
JM1609-88.0 68.1 4.06 342 4.36 || JM1626-802.4 85.2 0.9 2356 9.55
JM1609-335.2 62.4 5.88 601 16 JM1626-874.8 57.6  9.15 528 42
JM1616-151.2 61.9 5.21 653 5.85 || JM1626-981.06 58.7 9.6l 959 740
JM1514-107.72 57.5 3.05 890 111 JM034-883.8 65 3.92 845 19.2
JM1519-135.44 73.4  1.58 187 3.14 || JM3216-390.4 66.8 7.14 2486 72.3
JM1524-116.9 45.4  7.57 1214 95.8 JM3224-718. 4 68.4 2.44 1362 18.6
JM2307-208. 8 56.3  1.87 226 3.81 JM2702-83.8 73.1 1.24 19.7 2.64
JM3115-520. 64 68.8 3.42 63.8 0.97 JM1622-807 60.8 5.13 1148 33
JM4012-639.43 64.4 4.78 1642 161 JM6405-57.2 60.2 4.27 293 1.72
JM1609-148. 1 61 5.63 465 5.35 JM1607-242 72.8 3.33 495 59.4
IM1622-28.6 72.4  4.85 471 6.78 (|| JM1609-416.4 59.5 5.33 245 93.8
Cu Mo
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Fig. 4 Diagrams of chemical components of hornfels from Jiama
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Table 2 Electron microprobe analyses of andalusite from Jiama and Xiongcun
w B %

Sl()z TIOZ Alg 03 TF CO Mg() CaO KZO Naz O Crz 03 P 205 Nl()

35.84 0.02 62.38 0.26 0.06 0.01 0.01 0.05 0 0.01 0.03 98.67

35.64 0.14 61.90 0.22 0.07 0.01 0.09 0.01 0.04 0.02 0.01 098.15

36.94 0.00 62.75 0.24 0.04 0.02 0.02 0.00 100.01

36.68 0.04 62.61 0.48 0.05 0.00 0.12 0.02 100. 00 D

38.06 0.08 61.24 0.48 0.00 0.00 0.13 0.00 99.99

37.17 0.03 62.35 0.22 0.07 0.00 0.11 0.05 100. 00

36.80 63.20 100.00 1984

)

. 2006.
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