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Mineralogical research and H-O isotopic characteristics of the Lailishan tin
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Abstract: In this paper, the authors conducted a study of the features of cell parameters and infrared spec-
troscopy of quartz and cassiterite at different ore-forming stages in the Lailishan tin deposit of Yunnan Province
by using X-ray powder diffraction and infra-red spectroscopy and on the basis of detailed field investigation and
petrographic research, so as to interpret the genetic information of quartz and cassiterite. The results show that
the hydrothermal mineralization period of the tin deposit can be divided into four stages, i.e., mica - pyrite-
topaz-granular cassiterite stage ( [ ), mica-quartz-pyrite-columnar cassiterite stage (Il ), quartz-pyrite-radial
cassiterite stage ([l ) and fluorite-quartz-pyrite-sphaerolitic cassiterite stage (IV). From stage [ to IV, the val-
ues of ag, ¢y, Vyand the cy/ag ratios of the cell parameters in quartz show a decreasing trend. Axis ratio of the
rate of change in quartz is from 0.773 07 to 3.496 88; the absorbance of each absorption peak of the infrared

spectroscopy in quartz tends to increase. The authors infer that quartz mainly has substitution impurities such as

WS BHA: 2016 -06-21: EEZBER: 2016-10-21

E®WE: Mg B H (12120114013801)

fEFEIN: Kk 541991 - O, T, PR, WULEERAE, RN RET W S ET T YRR, E-mail: 450865181@qq. com: WA
RREC1962 - D, 55, PR, 2%, LA, BN SET Y% 58T Y20, E-mail: shenjf@cugb. edu. cn.



5513 i 5ARE: mEORA I A I R AR A R R 49

AP" and F&" at stage 1 and I, has substitution impurities and interstitial impurities at stage [, which is
complicated, and has interstitial impurities such as Na*, K" at stage V. The values of a,, ¢yand V, decrease
firstly and then increase in cassiterite with the evolution of the ore-forming stage, and are smallest at stage Il ,
which is consistent with the changes of the total amount of impurity elements in cassiterite at different ore-form-
ing stages. These phenomena suggest that changes of cell parameters in cassiterite are mainly affected by mixed
impurity elements in lattice rather than temperature. The characteristic infrared spectra of cassiterite at different
ore-forming stages are similar and belong to the deformation spectra, implying the characteristics of cassiterite-
sulfide hydrothermal deposits. Moreover, the composition of hydrogen and oxygen isotopes in quartz shows that
the ore-forming fluid is a mixture of magmatic and meteoric water, and the initial ore-forming fluid is derived
from magma. With the evolution of hydrothermal solution, meteoric water enters hydrothermal solution along
the tectonic fissures, which makes the isotopic composition of hydrogen and oxygen shift to atmospheric water.

Key words: quartz; cassiterite; cell parameters; infrared spectroscopy; H-O isotope; Lailishan tin deposit in

Yunnan Province
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Table 1 Cell parameters of quartz at different ore-forming stages

[E= AT B ay/ A co/ A Vol A3 co/ ap (Aay/ ag)/ (Acy/ cots)
LXW-91 I 4.9309 5.4292 114.317 1.101 06 0.81374
TJC-103 1 4.9234 5.4198 113.775 1.100 82 0.77307
LL-39-2 I 4.9263 5.4183 113.879 1.099 87 1.100 14
LL-36-2 I 4.9192 5.4113 113.399 1.100 04 1.082 68
LXW-90 I 4.9221 5.4132 113.577 1.099 77 1.220 89
LXW-123 il 4.9211 5.4119 113.505 1.099 73 1.291 47
LXW-117 il 4.9213 5.407 8 113.424 1.098 86 3.261 14
TJC-110 I 4.9199 5.4105 113.419 1.099 72 1.380 18
LXW-124 I\ 4.9229 5.408 7 113.517 1.098 68 2.943 62
LXW-121 v 4.9219 5.407 8 113.452 1.098 72 3.496 88
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Fig. 2 Relationship between cell parameters of quartz and ore-forming stage
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Fig. 3 Infrared spectra of quartz at different ore-forming stages
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Table 2 The position of absorption peaks of quartz at
different ore-forming stages

AT B P WAL E  em !

LL-38-2 11691 089.798.780+695-515.465

1 LL-36-1 1169+1 089+798~780~694.515-465
LX-W9I1 11701 086.797-780~694.513.463

LL-36-2 11701 087-798.780+694-514.464

LL-39-2 11711 084.797.779.693.513.462

1 LL-39-1 1171-1084.797-779+693.513-462
TJC-113 1 170~1 083-797-779~694.512.460

TJC-117 11691 089.798.780+695-515.465

TJC-110 11711 083+797~779~693-513-462

f LXW-90 11691 082.797.779693.512.460
LXW-123 11691 089.797-779694.513.462

LXW-124 11691 083.797.779+693-512.460

. LXW-121 11701 086~797~780~694.514.463
N LXW-87 11691 083+797-779693-512-460
LXW-128 11701 086-798.780~694.514.463
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Table 3 The absorbance of each absorption peak in quartz at different ore-forming stages

W AT e 1% it / e
R B PG
1169 1083 797 779 693 512 460

LL-38-2 0.428 0.979 0.244 0.176 0.043 0.217 0.410

LL-36-1 0.504 1.095 0.276 0.212 0.066 0.244 0.454

! LX-W91 0.585 1.166 0.352 0.310 0.098 0.308 0.570
FEME 0.506 1.080 0.291 0.233 0.069 0.256 0.478

LL-36-2 0.623 1.261 0.365 0.295 0.087 0.318 0.597

LL-39-2 0.668 1.202 0.458 0.436 0.172 0.388 0.724

Il LL-39-1 0.672 1.268 0.451 0.419 0.161 0.390 0.763
TJC-113 0.685 1.300 0.528 0.476 0.227 0.471 0.819

SEEIMH 0.662 1.258 0.451 0.406 0.162 0.392 0.726

TJC-117 0.763 1.602 0.417 0.306 0.077 0.381 0.799

TJC-110 0.788 1.430 0.558 0.529 0.198 0.474 0.882

ll| LXW-90 0.797 1.418 0.542 0.542 0.302 0.574 0.976
LXW-123 0.895 1.703 0.624 0.557 0.161 0.492 0.985

PHME 0.811 1.538 0.535 0.484 0.184 0.480 0.911
LXW-124 0.957 1.750 0.770 0.755 0.321 0.670 1.147
LXW-121 0.970 1.839 0.651 0.565 0.327 0.541 1.070

I\ LXW-87 1.005 1.753 0.807 0.789 0.349 0.735 1.191
LXW-128 1.416 2.229 0.896 0.745 0.161 0.763 1.524

PRI 1.087 1.893 0.781 0.713 0.290 0.677 1.233
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Table 4 Hydrogen and oxygen isotope composition of the
Lailishan tin deposit

FE RS BT Dusow  0%Oveow  9Omo
1 LXW-91 Ve -92.1 17.5 8.252
2 TJC-111 Ve -88.3 11.3 2.052
3 TIC-113 Ve -80.2 12.2 2.952
4 LXW-124 {19 -88.4 14.9 5.652
5 LXW-128 {19 —104.3 14 4.752
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Fig. 4 Hydrogen and oxygen isotope composition of

the Lailishan tin deposit
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Table 5 The cell parameters of cassiterite at different

ore-forming stages

B R ag/A /A VA co/ag
1 TJC-112 4.7402 3.1870 71.610 0.672 33
1 TJC-10 94.7392 3.1866 71.571 0.672 39
1 TJC-111 4.7393 3.1872 71.588 0.672 50
I LXW-90 4.7293 3.1819 71.167 0.672 81
Il TJC-103 4.7392 3.1888 71.619 0.672 86
I LXW-121 4.7409 3.1885 71.666  0.672 55
I LXW-124 4.7409 3.1899 71.695  0.67285
I\ LXW-128 4.7402 3.188 4 71.640 0.672 63
N LXW-91 4.741 1 3.1892 71.686 0.672 67
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Fig. 5 Relationship between cell parameters of cassiterite and ore-forming stage
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Table 6 'The average content of different elements in
cassiterite at different ore-forming stages

AP B | I I [V
SnO, 98.788 98.895 98.459 98.28
ALO; 0.126 0.052 0.022 0.063
SiO, 0.083 0.084 0.109 0.072
WO, 0.057 0.024 - 0.14
Nb,Os 0.017 0.018 0.023 0.01

FeO 0.292 0.289 0.637 0.81
TiO, 0.386 0.175 0.168 0.287
TayOs - 0.008 0.023 -
MnO 0.015 0.009 0.008 0.008
NiO 0.036 0.027 0.024 -
CoO 0.007 0.004 0.004 0.018
MR 99.806 99.585 99.478 99.688
2% i 1.018 0.69 1.019 1.408
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Fig. 7 The classification of infrared spectra for

cassiterite
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Infrared spectra of cassiterite at different ore-forming stages
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