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Fig. 1 Simplified regional geological map of the Pankou and Pukouling granites, with W — Sn — Be mineralization veins in surrounding

upper Triassic marble ( Modified after Reference [8])

VU 96 £ i MR i JC A 190°C PR P B — K,
t, 55 0. SmL AHERIR G50, PR, B PR 5 iR
B2, ZJa, BEdhS SmL i ERIR A 3940, W BHE
130°CHEJHp 3ho ¥ 30 R R 5, R IR I e 4% 1 8y
R FES T Z BB 2 S0mL. JP MR 5% o

3 shGIE

ST KT, Be Sn W JUE E B DISkHE
A B A MEEST PR T TP £k
RFA ATz B R AL A SRR
o ASCHRRE af R BRI A1 DL, 3 55 ST
— 298 —

PR B 2R 9 1) 32 i GO B R AT TR A
IR RGTIR .
3.1 HURDPRE EROIR EOCE s R
ZRAEAT AR XRF F1ICP — MS 43 B 45 R 51 T
F1, R EIR, FEICER LA F . Sio,
63.2% ~ 63. 7% , Al, 0, 17. 6% ~ 17. 9% , Na, O
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] 3k 44363 ~ 47656 ng/g. SRFE AT R G R FRHAE
e 7 Li (3484 ~ 4243pg/g) L Rb (39. 2 ~ 71. 1
pg/g) \Cs(2955 ~3526pg/g) , 1M Mg . Fe V Cr Mn,
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Table 1

Analytical results of major and trace elements in

tabular beryl

KHERITR SR (%)

ES
Beryl =11 Beryl - 12 Beryl - 13 Beryl — 14 Beryl =15 Beryl - 16

Si0, 63.3 63.2 63.5 63.7 63.4 63.4
TiO, 0.00 0.02 0.01 0.01 0.01 0.00
AL, 05 17.8 17.6 17.9 17.9 17.8 17.8
Fe,0, 1.00 0.97 0.98 0.96 1.02 1.02

MnO 0.01 0.02 0.01 0.01 0.01 0.01
MgO 0.08 0.10 0.05 0.06 0.08 0.08
Ca0 0.03 0.03 0.03 0.03 0.03 0.03

Na,0 1.26 1.09 1.07 1.20 1.27 1.38
K,0 0.04 0.08 0.05 0.06 0.09 0.06
P,05 0.01 0.01 0.01 0.01 0.01 0.01

LOI 2.26 1.96 2.14 2.22 2.22 2.24
BEE 85.8 85.1 85.7 86.2 85.9 86.0
AREMICR & (pg/e)
Beryl - 11 Beryl - 12 Beryl - 13 Beryl - 14 Beryl =15 Beryl - 16
Li 4135 3772 3484 4187 4243 3734
Be 45983 47656 47322 47144 46871 44363
Se 0.96 2.20 2.68 2.52 2.48 1.84
\ 6.93 8.70 7.11 12.4 12.6 8.23
Cr 695 784 573 790 784 739
Co 5.01 6.31 4.70 5.97 6.25 5.66
Ni 21.6 20.4 15.5 19.4 25.7 15.6
Cu 5.80 4.50 4.01 4.08 9.04 9.73
In 43.0 23.4 43.9 45.1 52.1 43.7
Ga 15.5 6.77 11.4 18.1 24.2 17.2
Rb 49.3 39.2 52.0 54.7 71.1 51.2
Sr 0.25 0.71 0.43 0.30 0.41 0.27
Y 1.27 1.29 1.29 1.26 1.28 1.26
Nb 0.11 0.13 0.17 0.13 0.19 0.10
Cs 2955 3023 3094 3412 3526 3072
Ba 0.36 0.21 0.65 0.31 0.50 0.16
Ta 0.07 0.13 1.93 0.05 0.15 0.05
Tl 0.33 0.25 0.31 0.36 0.48 0.35
Pb 0.61 0.22 0.15 0.07 0.63 0.10
Bi 0.09 0.02 0.01 0.01 0.07 0.17
Th 0.03 0.00 0.01 0.01 0.04 0.00
U 0.03 0.01 0.03 0.01 0.01 0.00

Bra B R R, B R TR i 8 A A
el A A D e R (REE) i P 4 )8 o
R SITR MR TR ATTR . BAamMilETT
Zft SREE (275 ~920pe/g) Zr(77 ~255pg/g) Hf
(11.1 ~31.1pg/g) Nb(7.1 ~16.0ng/g) .Ta(0. 68
~5.79ug/g) . Fe (188 ~ 671 pg/g) F1 Ti (50. 0 ~
362ng/g) U I & AR AR BEAR O AL o

22 iR AR, R T R A
WEEFRICE Ca(13.4% ~13.6% ) W (61.4% ~
63.1% ) I LS /&1 Al K Mg Na Fe(0.03%
~0.04% ) ,Na(0.03% ~0.04% ) F1 Si(0.36% ~
0.45% ) , HEIHEH H &K &1 REE SREE +
Y (795 ~1076pg/g) » XL LICRAKZHES HE
TR Ca® A
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0.03% , BEKAMEARE TR, B Sr oo R
(627 ~2468 g/ g) Hb, HAth il 7o 5 & = UK
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(4.28% ~5.62% ) H . i cz o, Li(802 ~
1114pg/g) . Ti (3122 ~ 4388pg/g) . Mn ( 154 ~
2219pg/g) Fl B (30990 ~ 32880ung/g) 7 & A XF
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Table 2 Analytical results of major and trace elements in scheelite Table 3 Analytical results of major and trace elements in apatite
N R OTR S (%) HRERTTE SR (%)
LR Scheelite — 6 Scheelite — 8 Scheelite —9 BT S . - " . = . .
Apitite-1 Apitite-2 Apitite-3 Apitite-4 Apitite-5 Apitite-6  Apitite-7
Ca 13.6 13.4 13.5
Al <0.03 <0.03 0.03 FeO 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TFe 0.03 0.03 0.04 Na,0 0.01 0.00 0.02 0.00 0.00 0.00 0.00
K <0.05 <0.05 <0.05 P,0s  41.6 41.8 41.9 41.6 42.5 4.0  41.6
Mg <0.01 <0.01 0.01 Cr,0;  0.00 0.00 0.03 0.00 0.00 0.02 0.00
Na 0.04 0.03 0.04 MgO  0.00 0.00 0.00 0.00 0.00 0.00 0.00
W 61.4 62.7 63.1 Ca0 553 554 55.6 55.5 55.7 55.4  55.8
Si 3 0.41 0.45 0.36 MaO  0.01  0.00 0.00 0.00 0.02 0.02  0.00
B 75.5 76.6 77. 1 ALO;  0.00  0.00 0.00 0.00 0.00 0.00 0.00
I HRERITTR T E (hy/s) S0;  0.01 0.00 0.01 0.00 0.00 0.02  0.00
L Scheelite - 6 Scheelite — 8 Scheelite -9 NiO 0.03 0.02 0.02 0.00 0.00 0.02 0.01
i 91 56 56 $i0,  0.00 0.00 0.00 0.00 0.00 0.00 0.00
P <50 <50 <50 K,0  0.00 0.00 0.00 0.00 0.00 0.00 0.00
v <5 <5 <5 TiO,  0.00 0.00 0.0l 0.00 0.0 0.00 0.00
Li 0.69 0.85 1.12 F 5.21 4.85 4.66 4.90 5.01 4.48 4.62
Be 0.06 0.04 0.18 BAE 999 100.0 100.2  99.8  101.1 100.1  100.0
Se 0.62 0.65 0.71 B %#ﬁﬁ?ﬁ;(ug/g)
Ti 2.35 1.72 1.83 T E
Cr 16.9 <1 5.6 Apitite-1 Apitite-2 Apitite-3 Apitite-4 Apitite-5 Apitite-6  Apitite-7
Co 0.88 0.92 0.97 Li 1.1 8.10 158 13.7 21.4 24.0  7.48
Ni 14.2 1.9 3.9 Cr 8.59 44.9 350 3.80 5.97 4.84  2.37
Cu 3.33 1.36 2.38 Co 248 3.09 2.63 272 2.8 2.64 2.4
Zn 42.7 7.2 8.6 Ni 18.1 360 161 164 205 19.2  15.7
Rb 0.83 0.54 0.67 Cu 6.01 4.08 4.5 3.36 3.37 3.06 2.32
Sr 394 150 537 Zn 4.16  1.90 1.38 1.42 206 1.02  0.58
Mo 0.41 0.36 0.18 Ga 580  5.82 636 525 193 675 7.9
Ag 0.05 0.21 0.04 Rb 2.89  2.75 269 692 127 694  1.25
In 0.03 0.03 0.02 St 756 1009 627 1994 1915 2237 2468
Cs 0.02 0.01 0.01 Mo 020 071 020 0.16 0.19 0.09  0.12
Ba 1.94 41.63 47.79 Cs 060 0.58 0.5 1.3 3.65 1.28 029
T 0.01 0.00 0.00 Ba  2.87 3.30 239 428 10.75 223  3.88
Pb 14.4 1.4 9.0 Pb 4.86 7.8 8.65 3.89 560 3.5  4.0I
Bi 0.88 0.96 1.48 Bi 0.07 0.17 0.47 0.07 0.06 0.04 0.17
TJ‘ g: :z g:ii g:éi Th 8.23 1.46 4.04 3.0 31.05 4.55 5.64
U 0.33 0.53 0.53 042 1.36 021 0.72
Zr 16.1 71 12.1 Nb 0.21 3.8 0.44 054 1.24 030 0.15
Nb 0.12 0-06 0.07 Ta 0.08 0.75 0.13 0.07 0.21 0.07 0.07
Hf 0.75 0.33 1.36
T 0.07 0. 00 o017 A 0.61 0.69 0.35 1.15 1.57 0.41 0.43
a . 5 1 9 54 Hf 0.33  0.29 0.36 0.24 0.54 0.21  0.25
La 7 54 54 448 A 0.3 0.56 0.30 0.68 1.08 0.36  0.31
Ce 0.4 171 111 La 129 937 153 8.8 910 137 252
Pr 7.0 288 17.6 Ce 294 246 334 232 1263 328 4n
Nd 433 128 711 Pr 349 30,9 39.8 29.1 116  40.0  52.0
Sm 18 4 39.4 28.9 Nd 147 132 172 127 388 172 213
Fu 6.90 8. 16 4.34 Sm 49.4 43.0 56.4 39.8 90.2 43.3 56.3
Gd 68.2 40.6 31.7 Eu 8.10 7.48 6.45 7.81 16.3 9.05 10.1
Th 18.7 8.00 7.74 Gd 58.3 51.7 66.8 44.3 99.1 44.6 60.7
Dy 115 47.0 47.8 Th 9.60 9.00 11.6 7.27 17.1 6.74 9.34
Ho 17.6 8.31 7.75 Dy 51.3 48.4 62.3 37.7 84.5 33.8 46.8
Er 42.7 21.1 22.2 Ho 8.27 7.64 10.1 6.04 124 532  17.30
Tm 4.86 2.66 3.21 Er 2.2 195 274 152 295 13.7  18.3
Yb 23.6 13.0 18.6 Tm  2.87 231 3.50 1.87 3.05 1.6 2.1
Lu 2.55 1.47 2.04 Yh 17.7 137 201 1.3 165 104 12.1
Y 649 225 379 Lu 229 LL71  2.68 1.49 1.93 1.32  1.55
Y REE 427 570 419 Se 1.27 139 130 1.46 .42 1.41  1.30
S REE +Y 1076 795 798 Y 442 426 526 323 505 272 335
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Chemical Composition of Minerals in Xuebaoding W — Sn — Be Deposit,
Sichuan Province: Constraints on Ore Genesis

ZHU Xin - xiang'”, LIU Yan'"
(1. Institute of Geology, Chinese Academy of Geological Science, Beijing 100037, China;
2. China University of Geosciences ( Beijing) , Beijing 100083, China)

HIGHLIGHTS

(1) Major and trace elements of coarse — grained minerals were obtained by XRF, EMPA and ICP - MS.

(2) Major and trace elements of coarse — grained minerals mainly came from the rock mass in the area, and Ca was
provided by the marble strata.

(3) The genetic mechanism of coarse — grained minerals in the Xuebaoding deposit was revealed.
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ABSTRACT

BACKGROUND: The Xuebaoding deposit, located in the Songpan—Ganzi orogenic belt, Sichuan Province, is
famous for coarse — grained W — Sn — Be — F — P — bearing minerals. Many studies have been carried out on this
deposit, but there is a lack of research on major and trace elements of coarse — grained minerals.

OBJECTIVES: To obtain major and trace element composition of minerals and provide constraints on ore genesis
of the Xuebaoding deposit.

METHODS:: In this study, X —ray fluorescence spectrometry (XRF) and electron probe microanalysis (EMPA)
were used to analyze the major elements of minerals in the deposit, and the trace elements were analyzed by
inductively coupled plasma mass spectrometry (ICP - MS).

RESULTS: The results showed that beryl, scheelite, cassiterite, muscovite, fluorite, apatite and tourmaline in the
Xuebaoding deposit were rich in major ore — forming elements (W, Sn, Be, Na, K, Ca) and alkali metal elements
such as Li, Rb, Cs, and volatiles such as F, B, and P. Beryl in the Xuebaoding deposit was rich in Li (3484 -
4243ug/g), Rb (39.3 -71. 1 ng/g) and Cs (2955 —3526g/g). The content of Li, Rb and Cs in muscovite was
as high as 4243 g/g, 72. 3 g/ g and 3526 wg/g, respectively. The content of F in apatite and B in tourmaline were
4.48% —5.21% and 30990 —32880uwg/g, respectively. The granites in the Xuebaoding deposit were relatively
rich in W, Sn, Be, Li, Rb, Cs, F, B, P, with relatively low CaO content (0. 46% -0. 82% ). Li, Rb, Cs,
F, B, P were conducive to the enrichment of ore — forming elements in fluids. Marble in the mining area was
calcite marble, which provided a large amount of Ca for mineralization and was conducive to the large — scale
precipitation of coarse — grained minerals.

CONCLUSIONS: W, Sn, Be, Li, Rb, Cs, F, B and P in coarse — grained minerals are mainly derived from

magmatic fluids, where the marble strata provide a large amount of Ca for coarse — grained minerals.

KEY WORDS: Xuebaoding; W — Sn — Be deposit; X — ray fluorescence spectrometry ; inductively coupled plasma

— mass spectrometry; electron probe; chemical composition; ore genesis
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