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Petrogenesis of the late Yanshanian Laba granite in northwestern Yunnan
Province and its metallogenic implications: Evidence from mineral
chemistry of biotites and amphiboles
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( Department of Earth Sciences, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The late Yanshanian Laba porphyritic granite, associated with a superlarge Mo( -Cu) - polymetallic de-
posit, was recently identified by drilling exploration in Shangrila area of northwestern Yunnan Province. The mag-
matic biotites and amphiboles have recorded the detailed petrogenesis information including the temperature, pres-
sure, oxygen fugacity, and the source origin of the parent magma. The authors investigated the mineralogical com-
position of the biotites and amphiboles in the porphyritic granite from the Laba Mo(-Cu) deposit, and constrained
the physico-chemical conditions of the ore-bearing magmatic rocks as well as the metallogenic potential. Electron
microprobe analyses ( EMPA) show that the biotites have uniform Fe’*/(Fe’* + Mg) values, without or with minor

CaO, and the Ti cation number is 0. 31 ~0.52, indicating that they are of magmatic origin. The Si, Ti cation num-
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bers of the amphiboles are 6. 68 ~7.20 and 0.09 ~0. 13 respectively, indicating that they are also of magmatic ori-
gin. The authors have reached the conclusion that the formation temperature, pressure and depth of the porphyritic
granite are 705 ~903°C, 59 ~449 MPa and 2.2 ~17.0 km respectively. The features of mineral geochemistry of
the biotites and amphiboles suggest that the porphyritic granite belongs to the I-type granite with the addition of
mantle-derived materials, and was formed in an environment with high oxygen fugacity. The values of F and Cl in
the biotites are 0.17% ~0.58% , showing that the fluids exsolved from the granitic magmas were rich in F and CI,
which was beneficial for enrichment and mineralization of Mo and Cu. These results shed light on the correlation
between the rock-forming and ore-forming processes for the superlarge Laba Mo( -Cu) - polymetallic deposit. Mean-
while, they also indicate that the Laba orefield has a giant potential for future exploration.

Key words: porphyritic granite; biotite; amphibole; metallogenic implication; Laba Mo(-Cu) -polymetallic depos-
it; northwestern Yunnan Province
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Fig. 1

The tectonic location (a, after Reid et al. , 2007; Yang et al. , 2016), simplified geological map

(b, modified after Yu Haijun et al. , 2015) and geological section of the Laba Mo(-Cu) deposit (¢)
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Table 2 Electron microproble analyses (w,/ %) and characteristic parameters of amphiboles from the Laba porphyritic granite

R ZK20134(n =5) ZK20135(n =5)
A= 1 2 3 4 5 6 7 8 9 10
Si0, 50. 36 45.22 45.71 44.78 45.29 47.85 48.35 46. 85 48.39 47.35
Ti0, 0. 84 1.06 1.12 1.05 1.11 0.99 0.89 1.19 0.83 0.85
Al 0, 5.26 8.77 8.92 8.97 8.54 7.48 7.16 8.48 8.24 8.16
FeOT 13.53 17.76 18.42 19.20 17.74 14.95 14.53 14.95 14.23 14.79
MnO 0.37 0.55 0.65 0. 66 0.57 0.77 0.37 0.73 0.39 0.67
MgO 15.63 11.30 11.24 10.55 11.22 13.01 15.63 13.01 13.63 12.21
Ca0 12.33 11.89 11.67 11.69 11.89 12.07 12.33 12.07 11.73 12.09
Na, 0 1.13 1.79 1.52 1.72 1.63 1.13 1.12 1.03 1.12 1.32
K,0 0.46 1.03 1.02 1.18 0.93 0.62 0.76 0.72 0.68 0.87
DL 23 AN SRR S S S BB TR S L
Siy 7.20 6.72 6.73 6.68 6.75 6.99 6.90 6.85 6.99 6.97
Al 0. 80 1.28 1.27 1.32 1.25 1.0l 1.10 1.15 1.01 1.03
Al 0.09 0.25 0.28 0.25 0.25 0.28 0.10 0.31 0.39 0.38
Fel* 0. 54 0.25 0.32 0.22 0.30 0.53 0.37 0.49 0.56 0.50
Tic 0.09 0.12 0.12 0.12 0.12 0.11 0.10 0.13 0.09 0.09
Mg, 3.33 2.50 2.47 2.34 2.49 2.83 3.32 2.83 2.93 2.68
Fe?* C 0.95 1.88 1.82 2.07 1.83 1.25 1.11 1.23 1.02 1.32
Mng 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Fe* B 0.13 0.08 0.14 0.11 0.08 0.05 0.25 0.10 0. 14 0.00
Mng 0. 04 0.07 0.08 0.08 0.07 0.10 0.04 0.09 0.05 0.06
Cay 1.82 1.85 1.78 1.81 1.85 1.85 1.70 1.81 1.82 1.91
Nay, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
Ca, 0.07 0.04 0.06 0.06 0.05 0.04 0.18 0.08 0.00 0.00
Na, 0.31 0.52 0.43 0.50 0.47 0.32 0.31 0.29 0.31 0.34
K, 0.08 0.20 0.19 0.22 0.18 0.12 0.14 0.13 0.13 0.16
Si/(Si+Ti+AD 0.88 0.80 0.80 0.80 0.81 0.83 0.84 0.81 0.82 0.82
%0 836 890 892 886 889 878 864 903 889 879
p/MPa 121 430 436 449 413 312 272 394 367 372
H/kin 4.6 16.2 16.5 17.0 15.6 11.8 10.3 14.9 13.9 14.1
ANNO 2.0 0.6 0.6 0.4 0.6 1.2 2.0 1.2 1.3 0.9
04 [ 8] #H 25 3L J% ( Manning et al. , 1984; 5K 7 &
2004 ) , 1 24 2 BRIl A7 AE F, 1] 5L 4 E&W
{&. 5H¥E Bowen &WF?&IJ BEE A2 A, AN A
0.3} ,
DT R A REEE N, A A TN A S L T
I WAL B9 LR TR
=02l pm LR A, PR BRI &G R R AT AR AR AR o T 4 iR
FERT _EBR, RO R A X BEIR A 4 1 A T 2
3 705 ~903°C .
o1l Wones Fll Eugster ( 1965 ) Fl| I 5 il Bk F1 84 K
PR B SR Fe?t JFe’ T A Mg B R 70 Bt 45 7
N B I S X TR L BEAR 2 B o
oL = - - MR, W 5 AV R K - R 35 L

Si

Kl 4 EBRIRAE s A A Ti - Si sl B g

RS BT, 1994)
Fig. 4 Ti—Si diagram of amphiboles from the Laba
porphyritic granite (original diagram after Ma Changgian

et al. , 1994)
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Fig. 5 Fe’*—Fe’* — Mg diagram of biotites from the Laba
porphyritic granite ( original diagram after Wones and

Eugster, 1965)
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Fig. 6 The log f,, versus ¢ diagram for the biotites at p,,, =2 070 x 10° Pa Ca, original diagram after Wones and Eugster, 1965)

and the log fi,, versus ¢ diagram for the amphiboles (b, original diagram after O’ Neil and Pownceby, 1993) of the Taba porphyritic

granite
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Fig. 7 FeO"/(FeO" + MgO) diagram of biotite Ca, after Zhou Zuoxia, 1986) and TiO, — Al,O, diagram of amphibole
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