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100pm Mag= SOX Signal A = QBSD Date :5 Mar 2009
EHT = 20.00 kV WD = 21 mm Photo No. = 9402 Time :15:29

Figure B.2.5 Representative backscatter electron image of sample UA13 214. Mineralogy of the
supergene zone. Chlorite is replacing primary biotite that is associated with apatite. Rutile is
associated with K-feldspar.

Signal A = QBSD Date :5 Mar 2009
19 mm Photo No. = 9403 Time :15:49

Figure B.2.6 Representative backscatter electron image of sample UA28 225. Hydrothermal
apatite growing adjacent to biotite and moderate ankerite alteration in an albite groundmass.
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Mag= 50 X Signal A = QBSD Date :6 Mar 2009
EHT = 20.00 kV WD= 20mm Photo No. = 9406 Time :9:18

Figure B.2.7 Representative backscatter electron image of sample UA28 234. Bioite totally
replaced by ankerite, wollastonite, and clay minerals. Hydrothermal apatite grow in association
with the original, biotite grains. The groundmass has undergone intense potassic alteration.

Mag = 50 X Signal A = QBSD Date :6 Mar 2009
EHT = 20.DQ kV WD = 20 mm Photo No. = 9402 Time :9:18

Figure B.2.8 Representative backscatter electron image of sample UA44 349. Chlorite replacing
biotite. Apatite has a weak association with biotite. The groundmass consisting of albite has
undergone moderate potassic alteration.



65

Signal A = QBSD Date :6 Mar 2009
Photo No. = 9408 Time :9:59

Figure B.2.9 Representative backscatter electron image of sample UA50 245. Chlorite replacing
biotite. Apatite and chalcopyrite growing in K-feldspar vein. Albite groundmass that has
undergone potassic alteration near vein.

Mag= 25 X
EHT = 20.00 kV WD = 20

Figure B.2.10 Representative backscatter electron image of sample UA52 383. Epidote growing
from a K-feldspar vein that contains specular hematite. Apatite growing in groundmass of albite.
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Figure B.2.11 Representative backscatter electron image of sample UA80 613. Apatite, and K-
feldspar+wollastonite skarn alteration in association with chlorite.
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Signal A = QBSD Date :5 Mar 2009
Photo No. = 9405 Time :16:31

Figure B.2.12 Representative backscatter electron image of sample UAIOO 822. A large apatite
vein with chlorite forming at the edge. The wall rock is albite.
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APPENDIX C - EMP DATA

C.I Sample calculations

C.I.4.1 Biotite-Apatite calculations

XF(AP) = 0-75 mol

XOH(AP} = 0-25 mol

v n 11
"•F(Bt) — U.J-X

xOH(Bt} = 0.88

%Fe(Bt) = 0-65 mol

P = 8.6 Kbar (86000 Bar)

] Apatite
lnKD = In ^m (Eq. 2.2)

Biotite

lnKD = In r = 3.16

TcalC (D) = K88»-(0.024.P)+(5OOO.XF.)] _ ^g^
[(1.987*ln/fD)+3.3666] v n y

TcaiC (D) = [(8852-(0.024*86000)+(5000*)] _ =

v x lY-i OOT^O -i /rA"\ o O£f:^

C.I.4.1 Chlorite calculations

Fe = 2.98 mol

Mg = 6.51 mol

AIIV = 1.94 mol

Al'cv = Al'v + 0.1(j^-j) (Eq. 2.6)

Al'cv = 1.94 + 0.1 ( 2'" n) = 2.16
c V[2.99+6.51]/

7 = 319^-69 (Eq.2.7)

7 = 319*2.16-69 = 620.4
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Table C.2 Apatite microprobe analysis continued
Sample UA06-317
Grain
No.
Wt%
SiO2

FeO
MnO
MgO
CaO
NajO
K2O

P205

F
Cl
Total
O+F+C1
C Total

Cations/anions

Fe2+

Mn
Mg
Sr
Ca
Na
K
Si
P
S
Cations

F
Cl

A
79.0

0.1
0.1
0.1
0.0

55.7
0.0
0.0

41.6
2.6
0.4

100.6
1.2

99.4

UA28-225 UA28-225 UA28 - 225
A

87.0

0.9
0.1
0.1
0.0
55.5
0.2
0.0

39.8
2.7
0.3

99.4
1.2

98.3

(a.p.f.u calculated based on

0.0
0.0
0.0
0.0
10.0
0.0
0.0
0.0
5.9
0.0
15.9

1.4
0.1

0.0
0.0
0.0
0.0
9.9
0.1
0.0
0.1
5.6
0.0
15.8

1.4
0.1

B
91.0

0.5
0.0
0.1
0.0

55.5
0.1
0.0

41.1
2.4
0.3

100.1
1.1

99.0

10 cations)

0.0
0.0
0.0
0.0
9.9
0.0
0.0
0.1
5.8
0.0
15.9

1.3
0.1

B
92.0

0.8
0.1
0.0
0.0

56.2
0.2
0.0

40.0
2.1
0.3

99.8
1.0

98.8

0.0
0.0
0.0
0.0
9.9
0.1
0.0
0.1
5.6
0.0
15.7

1.1
0.1

UA28 - 225
C

95.0

0.6
0.1
0.1
0.0

56.2
0.2
0.0

40.5
2.0
0.4

100.1
0.9

99.2

0.0
0.0
0.0
0.0
9.9
0.1
0.0
0.1
5.6
0.0
15.7

1.0
0.1

UA28 - 225
C

96.0

0.3
0.1
0.1
0.0

56.0
0.3
0.0

41.2
1.9
0.5

100.3
0.9

99.4

0.0
0.0
0.0
0.0
9.9
0.1
0.0
0.1
5.8
0.0
15.8

1.0
0.1

UA28 - 225
D

99.0

0.3
0.1
0.1
0.0

55.5
0.3
0.0

41.0
2.6
0.6

100.6
1.3

99.3

0.0
0.0
0.0
0.0
9.9
0.1
0.0
0.0
5.8
0.0
15.8

1.4
0.2

UA28 - 225
D

100.0

0.3
0.1
0.2
0.0

55.8
0.0
0.0

41.7
2.8
0.3

101.2

1.2
99.9

0.0
0.0
0.0
0.0
10.0
0.0
0.0
0.1
5.9
0.0
15.9

1.5
0.1

UA28 - 225
E

103.0

0.3
0.1
0.1
0.0

56.5
0.0
0.0

41.9
1.9
0.2

101.1
0.9

100.2

0.0
0.0
0.0
0.0
10.0
0.0
0.0
0.0
5.8
0.0
15.9

1.0
0.1

UA28 - 225
E

104.0

0.1
0.2
0.2
0.0

56.6
0.0
0.0

42.2
2.1
0.4

101.7
1.0

100.8

0.0
0.0
0.0
0.0
9.9
0.0
0.0
0.0
5.9
0.0
15.9

1.1
0.1

UA28 - 225
F

107.0

0.4
0.1
0.1
0.0

54.6
0.2
0.0

40.7
3.7
0.7

100.6
1.7

98.8

0.0
0.0
0.0
0.0
9.9
0.1
0.0
0.1
5.8
0.0
15.9

2.0
0.2
























