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Fig. 1  Simplified geological map of the Lawu ore deposit
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1 (wy! %)
Table 1 Analytical data of major elements in the granites from the Lawu ore deposit( wy /%)
7K800-8 7ZK79249 7K7849 7K7884 7K8007 7K78494 7K78034
Si0, 71.28 74. 19 71.39 74.43 74. 10 65. 04 66. 69
Al, O 14. 96 15.25 15. 60 14. 47 14. 60 17.10 15. 47
Fe, 04 0.31 0.26 0.30 0.30 0.13 0.62 0.41
FeO 0.50 0. 38 0. 47 0.36 0. 60 0.57 0.43
Ca0 1.78 0. 88 1.19 0. 65 0. 87 2.16 4.95
MgO 0. 64 0.073 0.35 0. 080 0.01 0. 66 0.20
K,O0 4.82 3.65 5.72 5.58 4.84 8. 86 5. 84
Na, O 0.22 3.12 0.26 2.74 3.56 0.17 0.21
TiO, 0. 080 0. 045 0. 054 0. 037 0.022 0.016 0. 030
P, 05 0.20 0.19 0. 20 0. 14 0.10 0.23 0.17
MnO 0. 024 0.011 0.018 0.011 0.041 0. 050 0.19
A/CNK 2.19 1.99 2.18 1.61 1.57 1.53 1.41
DI 81.65 90. 15 85.01 93. 14 92.58 82. 36 72. 47
[y 0.88 1. 46 1.24 2.19 2.26 3.56 1.49
1 Sio, .
71.28% ~74.43% y
. w(Na,0 +K,0) 5.04% ~8.40% ;u | neg R —
(AL O,)  14.47% ~15.60% ;w (Ca0) . o | o
0.65% ~ 1.78% ; w (Fe,0, + FeO) B
0.64% ~0.81% ALO, ' s i
CaO Fe K,0 Na,0O. zm ' 17 @
Si0, < AA
65.40% ~ 66. 69% o W e
(Na,0 +K,0) 6.05% ~9.03% ;w (AL
0,) 15.47% ~ 1.0
17.01% ;w(Ca0)  2.16% ~4.95% ;w (Fe, 0, + L,
FeO) 0.84% ~1.19% 0.5 : ¥ : i : 5H
AL0,.Ca0.K,0  Fe  Na,O. A/CNK
CIPW 2 A/NK-A/CNK 7
Q+An.Ab.Or.C. Hy.I1. Mt. Ap Fig.2 A/NK vs. A/CNK diagram (after White and Chappell
(©) ¢ ( 2.19% ~ 1983
7.14% ) o 3.2
©) 0.88 ~2.19 . 5.
A/CNK 1.1(1.41 ~2.20) SREE( Y) (5.08 ~80.38) x 10°
Al SLREE/SHREE  1.63 ~3.64 La,/Yb, 2.43
N o A/NK-A/CNK ( 2) ~5.65 .
. (SI) 0.11 ~9.86 . (
(DI)  72.47 ~93. 14 3a) Eu

o 8Eu 0.29 ~0. 82
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Table 2 Analytical data of rare earth elements in the granites from the Lawu ore deposit( w, /10 °)
7ZK800-8 7K79249 7K78449 7K7889 ZK8007 7ZK784-74 ZK780-34
La 14.1 1.58 1. 46 0.63 6.3 0.71 1.38
Ce 29.3 3.53 3.3 1.31 13.5 1.45 2.87
Pr 3.36 0.44 0.39 0.15 1. 44 0.2 0.37
Nd 11.8 1.59 1.28 0.59 4. 85 0. 81 1. 49
Sm 3.79 0.82 0.62 0.35 1. 65 0.77 0.91
Eu 0.71 0.1 0.13 0.12 0.21 0.11 0.09
Gd 4.93 1.32 0.79 0.57 2.25 0.51 0.93
Th 1.07 0.31 0.21 0.15 0.53 0.12 0.21
Dy 5.6 1.6 1.13 0.77 3.13 0.58 1.08
Ho 1.05 0.21 0.16 0.1 0.56 0.09 0.17
Er 2.32 0.37 0.35 0.18 1.22 0.19 0.34
Tm 0.32 0.05 0. 06 0.01 0.19 0.01 0.01
Yb 1.79 0.29 0.34 0.14 1.2 0.21 0.28
Lu 0.24 0.01 0.01 0.01 0.16 0.01 0.01
Y 30.3 6. 61 5.54 3.65 16. 4 3.19 5.2
SREE 80. 38 12.22 10.23 5.08 37.19 5.77 10. 14
LREE/HREE 0. 38 0.54 0.54 0.72 0. 44 0.55 0.51
Lay /Yby 5.65 3.91 3.08 3.23 3.77 2.43 3.54
d3Eu 0.50 0.29 0.57 0.82 0.33 0.50 0.30
3Ce 1.01 1.02 1. 05 1.01 1. 06 0.93 0.97
3 (wg/10%)
Table 3 Analytical data of trace elements in the granites from the Lawu ore deposit( w, /10 °)
ZK800-8 ZK7929 ZK7847 ZK7887 ZK800-7 ZK78494 ZK780-34
Rb 276 291 434 407 333 521 479
Ba 139 23.4 44.3 44. 4 17.0 1061 611
Th 7.95 0.85 0.99 0.3 3.34 0.88 0.74
Nb 14. 8 32.7 35.9 21.9 13.2 11.8 11.7
Ce 29.3 3.53 3.30 1.31 13.5 1.45 2.87
Sr 67.4 23.9 33.2 35.5 35.3 87.7 107
Nd 11.8 1.59 1.28 0.59 4. 85 0. 81 1. 49
Zr 54.7 10.5 16.7 8.76 27.3 23.8 5.29
Sm 3.79 0.82 0.62 0.35 1. 65 0.77 0.91
Y 30.3 6.61 5.54 3.65 16. 4 3.19 5.20
Yb 1.79 0.29 0.34 0.14 1.20 0.21 0.28
Rb/Sr 4.09 12. 18 13.07 11. 46 9.43 5.94 4.48
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Fig.3 a. Chondrite-normalized REE distribution patterns( chondrite values from Boynton et al. 1984) ; b. Trace element spidergram
(chondrite values from Thompson et al.  1982; Nd values from McDonought et al.  1985)

0.6 23
‘ A TR AR b o mh—kam A
@ ity KAERE 2 @b ke
A
§ . 19k
% g 51 @ AA
| 13l ° SH
L1
0.0 ‘A'—‘ - - - - - - - - - 0.9 : : ] j:t_f L -
0 40 80 120 160 200 64 66 68 70 72 4 76
W(Zr)(10™) Si0, (%)
4 a.TiO,Zr ;b. Si0,-A/CNK s
Fig.4 a. TiO, vs. Zr diagram; b. SiO, vs. A/CNK diagram(after Chappell and White 1974)
o Sylvester " w
4 (Si0,) 67% ~T77%
4.1 Ca0/Na,O o
S Ca0O/Na, O
( 4a) VA/CNK >1.1. ) 0.3, Ca0/Na, O
> 1% A/NKA/CNK( 2) SiO,- 0.3 ( )
A/CNK ( 4b) S Ca0/ Na, O
o Pitcher ’ S o CaO/
Na,O 0.24 ~23.57
o ZK792- .ZK788-7 .ZK800-7 Ca0O/ Na,O
Douce " 0.28.0.24 0.24 0.3
0.3

o Rb.Ba.Sr



3)

6
° 100
Rb\Ba\Sr Rb/Sr Rb/ A SR CTERE
Ba ® ik e A A
. Rb/SrRb/B ot _ @
e L 8 R RV
¢ R
é ol =R s AT
8 ®
. = <N
Taylor 12 Rb/Sr 9% S \
. Taylor CEATINL IR TR
Rb/Sr 0.32 \__ WL
ZRAE
Rb/SI' O 24 ° Rb/Sr 0.01 L i
0.1 | 10 100
0.32( 3) Rb/Sr
° 5 Rb/Ba-Rb/Sr !
Fig.5 Rb/Ba vs. Rb/Sr diagram(after Sylvester 1988)
10000

AR RIERSE
@ HE RS

1000 k Syn-COLG

3 .ﬁ‘ WPG
& I
& o0

10k
VAG ORG

Yh+Nb

6
VAG- ;syn-COLG—-

Fig.6 Trace element discrimination diagram for the tectonic interpretation of granitic rocks(after Pearce et al.

4.2
AJCNK 1.1 (©) 19%
( 3b) .
Pearce °  Rb«(Yb +
Nb) Y-Nb

| 10 100 1000 10000

AR RENE

1000}.
L @ fiE e S

100} VAG + syn-

=]
Z COLG
A
10 o0
1 10 100 1000
Y
13
s WPG— ;ORG-

1984)



2016 (3) 7

30(8) :1283 - 1293.

I 2002 22(2):30 —34.
5 7 WHITE A J R CHAPPELL B W. Granitoid types and their
distribution in the Lachlan Fold Belt southeastern Australia J .
Geological Society of America Memior . 1983 159(12) :21 -34.
A]203 CaO0. Fe. Nazo 8 CHAPPELL BW WHITE A J R. Two constrasting granite types
J . Pacific Geology. 1974 8:173 —174.

Eu
. 9  PITCHER W S. Granite Type and Tectonic Environment A . K
o Nb.TiZr.Ce . . . .
J Hsu. Mountain Building Processes C . London: Academic
(HFSE)  Ba K< Rb.Sr Press 1983.19 —40.
(LILE) ° ° 10 DOUCE P HARRIS N. Experimental constraints on Himalaya
syntaxis J . Journal of Petrology 1998 39(4) :689 -710.
11 SYSVESTER P J. Post-eollsional strong peraluminous granites
J . Lithos 1988 45:29 -44.
? ° 12 TAYLOR S R MCLEANAN S M. The Continental Crust: Its
N Composition and Evolution J . Oxford:Blackwell 1985.
o 13 PEARCE J A HARRIS N B W TINDLE A G. Trace element
discrimination diagrams for the tectonic interpretation of granitic
rocks J . Journal of Petrology 1984 25(4):956 —983.
14 .
1 E— J. 2004
' 24(2) 122 -29.
J. 2011 25(2):127 -130. s @
1 .
2 .
. 2006 22 (4):845
I 2004 18(105) :410 -414. ! *
-854.
3 . J
16 -
2009 23(2):147 —151.
4 I 2012 32(1):67
' -73.
J. ( ) 2010 40 7
(5):1041 - 1047. ’
5 J. 2006 80(9):1329 —1341.
Re-0S J. 2011

Geochemical signatures and tectonic setting of monzogranites in the Lawu
ore deposit Damxung Xizang

LAN Shuang-shuang' LI Guang-ming® MA Dong<fang DONG Lei’
(1. Sichuan Institute of Metallurgical Geology and Exploration Chengdu 610051 Sichuan China; 2. Chengdu
Center China Geological Survey Chengdu 610081 Sichuan China)

Abstract:-The Lawu ore deposit is located in the eastern part of the Gangdise Cu-Pb—Zn polymetallic metallogenic
belt in Damxung Xizang. The geochemical signatures have revealed that the monzogranites outcropped in the Lawu
ore deposit are rich in Si0,(65.40% -74.43%) Al,0, and CaO and poor in Fe and Na,O. The A/CNK ratios
range between 1.41 and 2.20 suggesting the highly peraluminous granites. The SREE values vary between 5. 08
x10° and 80.38 x 10°. The Lay/Yb, ratios range between 2.43 and 5.65. The SLREE /SHREE ratios range
from 1.63 to 3. 64. The REE distribution patterns display the rightdeaning curves and negative Eu anomalies.
The high field strength elements such as Nb  Ti Zr and Ce as well as Ba are markedly depleted while the large ion
lithophile elements such as K Rb and Sr are markedly enriched. It follows that the monzogranites in the Lawu ore
deposit were derived from the upper crust and the source rocks are represented by mudstones. The peraluminous
granites cited above are interpreted to be formed in the syn-eollisional tectonic settings during crustal thickening.

Key words: peraluminous granite; geochemistry; tectonic setting; Lawu; Xizang



