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Table 1 Chemical composition of water bearing cuspidine ( wt%)

oM o W R S ] e g AT
e AME4TES (DM~ 24— 1) 5 [§ i A ! ) ek !
Si0, 30. 64 32.17 32. 80
Ti0, 0. 04 — —
AlLOs 0.01 — —
1k Fe 05 1. 00 —
- Cra05 0. 06 — —
- FeO 0. 02 — -
9 Ca0 55. 61 55.11 61.12
MgO 0.09 1.19 -
” MnO 0. 14 - -
T Na:0 0.02 — -
H,0* 4.55 5. 30 x
it F 8.63 8. 12 9,38
%
Z B.0; 0.59 - -
€O, 1.43 - -
- 0=F - 3.62 - 3.42 - 3.98
FER | 98. 21 99, 47 99. 82

P FESL DM = 24— 1 R AL H00 L F . COp FIBoO; 8 i 4k 4r By 25 0L W05l 9o Bl o el i i 3
LG IAREA T S, R E M OCE  E, JCAZ 4 A P e A e A
JCXA- 733 Wkl MR At ke 15 KV, HUSR 26 107 SAy S04 0 B il e b 1 MR ) 25 B A S )
W AR

2 BKMRRAZERUFRITERE
Table 2 Calculation of empirical formula for water bearing cuspidine

’ DI I T % ,

_éﬂ;} FhE(wi%) e pryeE— T R ER Ty
Ca0 55. 61 0.9916 0.9916 0.9916 3.979 7.958
FeO 0.02 0. 0003 0. 0003 0. 0003 0. 001 0. 002

Al MnO 0.14 0. 0020 0. 0020 0. 0020 0. 008 0.016
MgO 0.09 0. 0022 0. 0022 0. 0022 0. 009 0.018
Na0 0.02 0. 0003 0. 0003 0. 0006 0.003 0.003

0.9967 4. 000
ALY EL 0.9967/ 4= 0. 2492
Si0; 30. 64 0. 5099 1.0198 0. 5099 2. 046 8.184
Ti0 0.04 0. 0005 0. 0010 0. 0005 0. 002 0.008

B ALO; 0.01 0. 0001 0. 0003 0. 0002 0.001 0.003
Cra0; 0.06 0. 0004 0. 0012 0. 0008 0.003 0. 009
B.0; 0.59 0. 0085 0. 0255 0.0170 0. 068 0.204

2.120 16. 405
H,0* 4.55 0.2528 0.2528 0. 5056 2.029
F 8.63 0.4542 1.823
CO;, 1.43 0.0325 0. 0650 0.0325 0.130
- 0=F; - 3.62 - 0.2263
Jeill 98. 21 2. 1357 s E = 8,570

2R LA 2) BRI A 2 KA 2 5N
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(Cas. 979 M go. 000 Mo, o0s Naao. 003 Fe'oo1) 4( Siz. 046 Bo. oss Cro. 003 Tio. 002 Ao, 001) 2. 120

07(F1.823 OHo.322) 2.145( CO3) 0.130* 0. 854 H,0

U mpleby 25( 1913) 119565 5 K (A A BEAT I A 22 20T, A 32y 720N Cay Siz 04
(F, OH) 2*H,0, ‘B FE & A 225, FEAETA s RmIOH HT F. Zii{A/scfﬂFKJH/KFI{J
et A 5 SR AR S5 K G & A A [ A 2 B 7% Ho0 4b, 38— 18 B,03( 0. 59%)
1 CON(1.43%) .

1 iR 225046 27 3CTH 52 OH) F HL0 [ 823004 1. 5% Fl 4. 3% , 55 A SCHRGE 53 Hr
e RIEARY) &

3 PIPERDGHERRE

PIIROULSE, 5 /K AR i D R A € AR B 0, rh kL, Fi42 | ~ 6 mm o E3E) b b G
o, ] DA AL ZE FE (R DI TRT . #5(001) THIAT — 415 4 IR B . LI KOS (0 2 (A8 e R #Y
(001) 1K G SERMERHC A AL I X . fis T 3L WM cANg= 6.5,
B, OB . ERIKE B, i+ )2V= 627,
JH M I 7555 7K BRI 31 6% 0 N g= 1. 604, Nm= 1.595, Np= 1.592, Ng—
Np= 0.012. ZWPHFCERATA VI, r> VZ3, B 1), Jthlif 2V B+
o 4R 2 S T AEA B KRR R T ) A A S LA £k .
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Table 3 Dispersion data of refractive index for water_bearing cuspidine

A\ ? ?I'I" ‘_ e il 4 B # (ND) He il A (NF= NC) | b il 5 42 5 0 4 S 8 00 S5 0 (i A A1 (mb)
6\ 1. 6058 0.0269 656 (Ng)
67 1. 6025 0.0259 00 (Ng)
66 1. 6001 0.0254 554 ( Vn}
65 1.5973 0.0254 525 (Ng)
64 1. 5950 0.0252 00 (Ng), 656 (Np)
63 1.5920 0.0233 66 (Ng), 600 (Np)
62 1. 5858 0.0232 525 (Np)
61 1.5832 0.0232 491 (Np)
60 1.5789 0.0236 466 (N p)
F4 SKEERA 2V EENEEE
Table 4 2V dispersion data of water bearing cuspidine
e G (mby) W) Wb % 2Vi+)
656 B 43 k22 65°
600 H o 47 k22 64°
554 Ho4r° ko2 62°
500 Mo 39.5 b 2r 60. 5°
466 H 39 b 20 59°
450 M 39 k 19.5 58.5°
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Fig. 1 Dispersion curve of refractive index for water_bearing cuspidine
P P8 DU AR AA P BTl 75 1 P EL (D) 2 2. 87
4 X SR AT T LD A MOBOE RE R AE

XS KA S A AT T X b ST A, AT B S TR 5. WK S W LUE
I Ry ST A 2R At 3. 263(30), 3.072(100), 2.954(25), 2.936(25), 2.
905(40), 2.879(60), 2.020(30), 1.887(30) . ‘&5 AN &A1 (14T S & FEA T LGS LE .

ZH 5L, FOK MM A SRS EON: ag= 10. 94A, bo= 10. 50A, co= 7. 623A, B=
110. 42°,
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FS5 RKMICRAN X KB RITHEE
Table 5 X ray powoder diffraction data of water bearing cuspidine

1 B i DM- 24- 1 13- 410° 8 W DM- 24- 1 13- 410°
d(A) I d(A) I d(A) 1 d(A) I
10. 10 14 2.500 8 2.493 10
7.37 4 7.36 10 2.479 4
7.12 4 2.456 8 2.451 4
5.28 4 5.28 4 2.421 4
5.15 4 5.14 6D 2.309 14 2.307 8
4.55 5 4.55 6D 2.292 10 2.287 12
4.24 4 4.23 4 2.161 4 2. 158 4
3.68 6 3. 68 10 2.093 4 2.089 6
3.55 4 2. 066 15 2.063 10
3.43 5 3.43 4 2.050 15 2.047 8
3.35 4 3.363 16 2. 020 30 2.018 18
3.263 50 3.259 30 2. 007 8 1.994 6
3.073 100 3.062 100 1.989 8 1.984 6
2.954 25 3.034 25 1.959 10
2.936 25 2.943 35 1. 887 30 1.883 i0
2. 905 40 2.900 30 1.835 25 1.832 16
2.879 60 2.873 30 1.823 25 1. 821 12
2.574 10 2.569 8 1. 790 8 1. 809 10
2.556 10 2.550 8 1.773 5
2.520 8 2.521 6 1.734 25
R 691 18

LRSS Philips PW 1730 series X 326500 8 (0 MRCA 0 H4E, 351C 1. 54056A, HUE 40kV, HLI 40mA;
WA B b B TR B AR BIE BT B gl = —4] 1 JCPDS, 1978
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Fig. 2 Dispersion curve of 2V for water_bearing cuspidine
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L1 MO 4 Tk (18] 3) W, 7F 3560 . 1065 . 1037 . 985 . 975 . 860 . 775 . 750 .
653 . 550 . 520 . 497 . 482 . 458 . 320 cm™ 'BIT, A5 L WLCNE . X 20 Ah IR AT 0 (L R AT
SARIR B, Fg5 0 3560 9 OH 4 3), 1065~ 860 4 Si- O fHi4idkz)), 650~ 458
Si- O i #Rsh A M- 0 $23h, 320 K ik I3 .

| 1 1 1
4000 2000 1500 1000 500 (em™1)

B3 5 KRR A 1) 20 SR I 5 24
Fig. 3 Infrared absorption spectra of water_bearing cuspidine
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U7 B s v O B R 7 B R TR BT S0

5 Ao

TR St A 1) 22 AR 2 ( 18] 4) B AT 3 AN]SR IR A 51— AR 7 100° 3] 200 C
Z1A), KA TR B K T s 55 RS A7 T 400° 3 440 Chb, 3= B W T 45§k 1A s 4
AR P B, 3k 700~ 780 C, i TR IERE R AL S (F, B) 2N AR BT AT 1
SELRINLE . A6, E 830 CEIEAT—AN/NB A, T 7E 1040 CHUTIEAT — /MR AT .

I 2 (B 4) 52 i AR EAHSE G, 2 R P B AE 250 'C3 690 'CHI 700 C
F) 760 CHIANDX 0] . T & 28 18 M % 25 K8 4 45 K (2. 8%) , Ji # 5 2 10 32 2 jE g5 f K
(1.6%) . DAtk G SRASZE R B /K 1R e K A, 45 KRNG5 R K I BV R Tl 4. 4%, 5162
SHTIE HL0 4. 55% ez .
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Fig. 4 DTA curve and TG curve of water_bearing cuspidine
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HAECHEARAE X SR AR BRI R ) L AE A LT se v DO L . AhIA o 923K fif
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Y OH & At e, 0 A5 /KA B0, AR LS b af—
(RI2E 5, Y6 AR T 5 U mpleby! "V BT 3 6155 K BOAE 5 A0 FT IR, DRG] 755 %00 Rk
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Water _bearing Cuspidine in the Gejiu Tin Deposit, Yunnan Province:
Its Discovery and Mineralogical Characteristics

Zhao Yiming Li Daxin

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing  100037)
Key words: water_bearing cuspidine; mineralogical characteristics; Gejiu tin deposit
Abstract

Water bearing cuspidine, a very rare mineral, was discovered by the authors in calcic
skarn of the exocontact zone between Late Yanshanian granite and Triassic limestone in the
Gejiu tin deposit, Yunnan Province. Its mineralogical characteristics, paragenesis, chemical
composition, optical features, X_ray powder diffraction data, infrared absorption spectroscopy
and thermal analysis were studied systematically. Associated with andradite, B_vesuvianite,
diopside, datolite, fluorite, wollastonite and nordenskioldine, the mineral is characterized by
clear polysynthetic twin, strong dispersion of refractive index and optic axial angle. Its optical
properties are N g= 1.604, Nm= 1.595, Np= 1.592, Ng— Np= 0.012, (+)2V= 62°,
cANg=6.5".
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Electron microprobe and chemical analyses of the mineral give Si0; 30. 64%, TiO;
0.04%, Al,03 0. 01%, Cry;03 0. 06%, FeO 0. 02%, CaO 55.61%, MgO 0. 09%, MnO
0. 14%, Na0 0.02%, H,0" 4.55%, F 8.63%, B>030.59%, and CO; 1.43%, with the
calculated empirical formula being ( Caz o979 M go.000 Mno. 008 Nao, 003 Fe%_*w]}.»;(Sig‘m.g Bo. 068
Cro. 003 Thio.002 Alo. 001) 2.12007( F1.823 OHo, 322) 2. 145( €CO3) 0.130* 0. 854 H>0.

The unit cell parameters are ap= 10. 94A, bo= 10. 50A, co= 7. 623A, B= 110. 42°.
Infrared absorption spectral analysis suggests that there exists stretch_back vibration of OH at
3560cm™ . Thermogravimetric analysis shows that the loss for H,0 is about 2. 8% and about
1.6% for OH™ .

The authors consider that water_bearing cuspidine was formed in the hypabyssal exoskarn
zone, being a product of contact metasomatism under the active role of F( B)_rich fluids. It was

for the first time that water_bearing cuspidine was discovered in China.



