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Mineralogy of siderophyllite from the Sn-bearing gran-
ites in Comolong, Yidun, western Sichuan

GUAN Shi-ping, CHEN Ming
(Chengdu Institute of Geology and Mineral Resources, Chengdu 610082, Sichuan, Chi-

na)

Abstract. The Comolong Sn polymetallic deposit located in the Yidun island-arc zone,
western Sichuan are believed to have a genetic affiliation to the late Yanshanian Comolong
granites. Biotite is identified a an only silicate mineral with volatile comporents in the
granites. The most important observations are that: (1) the chemical compositions and
H0', F and O in siderophyllite may be used to characterize the rock- and ore-form-

ing conditions and the nature of magmas; (2) the crystallochemical formula should be re-
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vised in that 33.45% of Fe’ ' tumed out by Mossbauer spectra to be aligned in the sidero-
phyllite tetrahedrons; (3) there is a positive correlation between I.S and Q. S volumes of
Fe* " and Fe/ (Fe+Mg) ratios for siderophyllite, which may indicate the temperatures and
oxygen fugacity during the formation of granite masses; (4) Fe* ordering at M1 and M2
sites may reflect the crystallization temperatures and cooling speeds of magmas; (5) the by
values for siderophyllite are always changeable as a function of Fe*" contents; (6) the Co-
molong granites can be assigned, deduced from the chemical compositions of siderophyl-
lite, to the Sn-bearing granites, and (7) the Comolong granites may be postulated to be of
crustal-derived magmatic origin in the light of infrared absorption spectroscopy and differ-
ential thermal analysis .
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Table 1 Chemical compositions of siderophyllite from the Comolong granites based on empirical formulas

DLO02 DLO3 DLO4 DLOS DLO6 DLO7

SiO, 35.70 | 4.8 | 35.08 | 3378 | 3323 | 3573 | 3535 |34 8~35. T8 Si 2 766° | 2. 766

Tio, | 334 3.37 306 361 3.19 3.77 3.39 306~3.77 Al 1.2340 | 1.1209

ALO; | 1469 | 1449 | 14 13 1306 | 1332 | 1351 | 13.87 | 30614 ® [F* (V)| — 0. 1131

Fe,05 | 3. 88 4.5 6 66 613 7. 69 5.33 5.94 3 8~7.69 T 4.0000 | 4. 0000

FeO 230 | 264 | 3.3 [ 219 | 2162 | 21.63 | 2225 |21 2~23. 35 AV 0.0445 | 0.1576

MnO 0. 43 0. 57 Q7 0 35 0.62 0.54 0.54 035~071 Felt 0.3382 | 0.2251

MgO 6. 14 5 63 39 467 4.11 5.47 5.00 39~614 Fe2t 1.4557 | 1.4557
CaO 0. 37 0. 25 Q15 0 55 0.70 0.27 0.38 Q15~0.70 Mg 0.581 | 0.581
0.

Na,O 0. 18 . 15 Q15 Q17 0.14 0.13 0.15 Q13~018 Mn 0.0356 | 0.0356
K>O 8 10 8 8 8 66 8 38 8 14 899 845 8 10~899 Li 0.0550 | 0.0550
P05 023 0 11 Q11 Q45 0.47 0.25 0.27 Q 11~0.47 Ti 0.195 | 0.195
Li,O 0.2 0. 18 Q20 Q15 0.18 0. 14 0.18 Q14~020 P 0.0179 | 0.0179
H20+ 33 346 316 301 3.48 2.82 3.22 2 82~348 D 2.7295 | 27295
F 1. 48 1. 31 149 140 1.22 1.42 1.39 1 22~149 K 0.8436 | 0.8436
a 0. 28 0. 26 Q28 Q029 0.29 0.36 0.29 026~0.36 Na 0.0233 | 0.0233
w (Sn0»))

110~ 30.70 | 29.38 | 46. 13 1914 [ 5009 | 62.36 | 39.65 | 19 4~62 36 Ca 0.0320 | 0.0320
100.70 | 100.18 | 10L 18 | 99 % | 100 40 | 100 36 | 100 67 (D 0.8%9 | 0.8%9

F/CI| 529 5 04 332 483 4.21 3.94 4.79 3 H~532 OH 1. 6804 | 1. 6804

F 0.3431 | 0.3431
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Fg. 1 Diagrams showing the relationship between chemical compositions of siderophyllite and differentiation index

for the Comolong granites

6 A ).
(19877 . Mg® - (Fe +Mn>" )-(AIP"
+Fe T VI ¢ 3). 6
2
2.1
298K , 3 Tre . IBM-PC/AT
, SCo (Rh), 25mci. CMT PC-MOS ,
\ 1024 .
. ° . (
200 ), 1. 8&cm , .
[ q , ’ ’
. N / ) ,

e . Annersten



D

54
0 0.30
:3 . = 0325 .
z « g ox *
< Tooaas +
a 30 ® o . L J
& 20 . a g‘ aln b
0 o 408
0 & 000
020 040 060 080 100 o1 025 035 045
H, +(Gr) Fe 0 f(Fe O +FeQ)}Gr)
6.00 4,00
5.00 * * »
T * . * _ 3w *, .
@ a
= 3w o 200
= 200 c =
1.c0 100 d
000 . 0.0
000 200 400 600 800 ) ' '
020 Q40 060 080 100
FACI(Gr) H_0(Cr)
5.50 a6
*
500 | : uso o . .
+* o |
= 430 g +*
= * s ! M
oAy * = em|
1Y
3so | c oo | ¢
3.00 o0
0.00 0.50 L.00 0o 030 020 030 04
H 0 (Gn) F/H_ONGH)
H0™", ¥/ Cl, Sn0z F/H0 ™
Hg. 2 Comparative diagrams of H,0", ¥/ Cl, St02and F/H0 " for the Comolong granites and their siderophyl-
lite
(19747 % ; s :
, . 4 2,
2
b b X b
Bancroft (1975)!® ) Annersten
(1974) . R’ M2 M1 s
Q.S s Fe’" M Mo, 0.S .

- Hogarth (1970)  Annersten
197D Fe' " ,LS  0.2618mm/s.
(1987 . LS 0 25/mm/s Q.S

0. 287mm/ s Fe*". Gordon (1983)!"" LS 02
~0. 33mm/s, Q.S 0.56 ~0. 69mm/ s re*t, ) I.S



2001 (D

55
100
[ ]
-
o7 | .
- L ]
119
1
© osof A B
0125 Rg

C
a.0l 0.02 0.03 004
CIOH (A" +Fe"+Ti"),, Fe® +Mir
3
DA ; B ; G . : A ; B.
; C i D.

Fg.3 Sn contents in siderophyllite from the Comolong granites
Left: A= tir copper minemnalized areg B= lead-zinc mineralized area; C= unmineralized area; Right: A= mag-
nesian biotite related to vanado-titano- magnetite and porphyrite iron ores; B= magnesian biotite related to porphy 1y

copper molybdenun mineralization; C= unmineralized area; D= fermgimus bictite from the tir and tungsten

bearing granites

Fe' (M)
" Fe (M,
— Fe (M) Fe' (M.}
1146 |romenss Brmdnioed sy Fe'llvy e L ewrhearFid
= kK . —
= 5
% 298K : .
& .
B
10.74 —
-4 10 10 089mim/s 4 10
4 (D104
Fig. 4 Mossbauer spectum for siderophyllite (D104)
0.2078 ~0. 2803mm/s, Q.S 0.231 ~0. 3034mm/ s Fe' .
2.2
LS Q.S LS Q.S

. LS S



56 (V)

;Q.8

2
Table 2 Mossbauer spectral parameters for siderophyllite from the Comolong granites

Fe? " (My N=6) Fe? ™ (M}, N=6) Fe ™ (M, N=6) Fe2™ (M,)/

1slos| « [a%lis [Qs| « (% |1is |os| < |[amy | Fetop

DLO2 [1.3871|2 58 |Q 6329(32 11 |1 35032 2397(0. 4462 | 32. 83 (0. 8227 |0 5314|0. 8263 | 14. 11 0 9781
DLO3 [1.3911|2 5752|0 6927(28 03 |1 3548|2. 2456 Q4 |35 62 |0.7389 (0 5815|1.2392| 18 64 Q0 7869
DLO4 |1.4027|2 6096 (0 623323 13 |1 3687(2. 2833|0. 4176 | 43.98 (0. 8526 |0 5216(1. 0908 | 11. 52 Q0 5259
Fel " (M, N=6) Fet (IV) y FSTAV)/ Fe?™(M,)/
1s |os | © [acH| s [os | © [ah Fe' (05) Fe? (M)
DLO2 |0.1145|0. 2365(0 3022| 7 5 |Q 2458(0.2317|0.574 | 13.45 93. 83 38. 36 Q0 5315
DLO3 (0. 1253]0. 2101 (Q 6741| 7 69 |Q 2078|0. 2507 (0. 8723 | 10. 02 109. 65 27. 56 Q0 4126
DLO4 (0. 1307|0. 2458 |0 4834| 10 05 |0 2803|0. 3034 (0. 5812 | 11. 32 105. 33 34 42 0 8724
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Table 3 X-ray diffraction analytical data and unit cell parameters for siderophyllite
d(0o1) dC002) dC003) dood) d(005) d(006) d(113) d(200)
DLO1 10 0630 5.0250 3.3470 2.5090 2. 0070 1. 6740 29260 2. 6370
DLO2 10. 0590 5.0230 3. 3460 2. 5080 2. 0060 1. 6730 29220 2. 6350
DLO3 10. 0310 5.0100 3.3430 2.5070 2. 0060 1. 6720 29260 2. 6340
DLO4 10. 090 5.0270 3.3480 2.5100 2. 0080 1. 6740 2.9330 2. 6420
DLOS 10. 0910 5.0270 3.3470 2.5100 2.0070 1. 6720 2.9580 2. 6400
DLO6 10. 0630 5.0270 3.3490 2.5100 2. 0080 1. 6730 2.9320 2. 6400
DLO7 10. 040 5.0250 3.3490 2.5110 2. 0080 1. 6730 29330 2. 6360
10. 0657 5.0234 3.3470 2. 5003 20071 1. 6730 29329 2. 6377
don d060) | ao(107"m) [bo(10™""m) | 10 ") | BC O | P10~ m®)
DLO1 2.4510 1.5460 5.3850 9. 2760 10. 2040 100. 1580 499. 1970
DLO2 2.4470 1.5390 5.3530 9. 2340 10. 1970 100. 1260 436. 1820
DLO3 2.4470 1. 5470 5.3540 9.2820 10 1960 100. 2850 498. 5570
DLO4 2.4500 1. 5480 5.3720 9. 2880 10 2110 100. 3800 501. 1410 (
DLOS 2.4550 1. 5480 5.3830 9. 2830 10 2370 101. 4890 502.0170 )
DL6 2.4520 1. 5490 5. 3680 9.2%0 10 2060 100. 4030 500. 8090 (19;(7)0
DLO7 2. 4490 1. 5410 5.3620 9. 2460 10 2100 100. 5400 497. 6410
2.4501 1. 5454 5. 3689 9.2726 10 2087 100. 4843 490. 7920
4
7 : 1000cm ' Si-
0-Si , , Si , Fe'"
Si-0 (1000cm ") (1000 ~995cm ).
[17 ,
5
3 LCT-1 : 30mg,
20°/ . DTA S0V, 8.
1150 . OH . .



60

930
229
9.28
927
9.26
925
924
921

L J
0.65 0.7 0.75
(Co+K+NaySUM(OCT)

0.60 080

930
0.28
926
9.24

9.22 . \ )
.10 0.15 0.20 0.25
AliN=6)

930
9.9
928
927
9.26
933§
924
9.2}

*e

*

005 0.10 015 020

Fer{IV)

6

9.30
929
928
921
9.26
9.25
924
9.23

.

9.30
928
9.26
924

922

110 1.20
AlfIV)

.30

2.60

930
939
924
g
9.20
yas
924
92

265 2% 275 280

SUM(OCT)

h J

060 065

bo

070 07 ngs oW

Fe/(Fe+Mg)

0o

Fig. 6 Diagrams showing the relationship between by values and chemical compositions from siderophyllite

Mg%L Fe

31000X 4. 1868].

OH
39000X 4. 1868],

9

[18.19]

(1987
OH

b b

1150 ~ 1250 C

«
b

N

. MgO

1050 ~ 1150 C, «

o

71180 ~ 1250 °C,

OH

Fe& -0 ,
Fe?" (M2)-0

K

o

7 1180~1250C
OH

1140 ~1157°G

o



2001 (D 61

1930 340 1900 1100 M0 Cm'

7
Fg. 7 Diagram of infrared absorption spectra for siderophyllite
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