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‘1 LINTA NUM MOSTRA
2 LINIA ELEMENTS % EN PES FeO, Na,
3 LINTA FORMULA ESTRUCTURAL.

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

K, Mn, Mgl

Ca,

Si(T),Al(T),tot(T),Al(O),Mg(0),Fe3(0),Fe2(0),total (0)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN D'ARSENOPIRITA SK-377

S ——

LIZT3-3B-E-T6
TE.65 GL.0S 0 .08 0,000 S.7F 0 0,10 Ze.2% 0 0.00 18,95
.01y 0.98%9  &4.00G  1.164 (.98 O.684 2.73T S5.571
0.224
673-2DD1-A-81
IE.O02 0 G.07 GL00 . O.94 6064 D,00 2T0148 0,00 17007
2.751 1.249 4.000 1.243 1.169 ©$.593 IZ.701 S.706
G.262
ETZ-2DD1-4-CE2
IT.DLO0.00 0.08  0.30 B.OO0 0.00 25.68B ©.0% 17.88
2.788 1.212 4,000 1,332 1,322 0.3543 2.472 5.669
G,.30S
6ITF-2DD1-A-83
4C.79  0.32 0.1 6.00 .85 0.08 26.36 0.15 t11.42
Z.198 0O.802 4.000 0.871 CG.&642 0.743 3.394 S.613
O.134
&3E-2DD1-A-S4
r41.80 0.28 0.05 0.00 4.10 0,03 26.31 .05 12.57
f %.067 0.938 4.000 0.909 C.706 0.727 3.310 35.652
, G.149
! ©33-2DD!-A-5S
36.08 0.00 .00 1.385 6.32 0.06 24.87 0.10 19.95
2.710 1.290 4.000 1.273 1.131 0.592 2.6%96 S.712
0.259
6IEZ-2DD1-A-5S6
35.392 0.00 0.02 1.60 6.36 0.00 24,15 0.01 Z21.29
Z.617 1.38% 4.000 1.348 1.174 0.577 2.630 5.729
0.268
633-2DD1-B-57
49.14 0.28 0.00 0.00 3Z.80 0.06 25.77 0.00 12.52
T.112 0.888 4.000 ¢.894 0.684 0.730 3.324 S.632
0.144
&3Z-2DD1-D-58
J1.2 .01 0.00 ©.10 10.32 0.00 25.8B3 0.00 19.73
2.772  1.228 4.00¢C 268 1.6860 $.504 2.296 5.728
0.Z72

Sio2, Ti, Al




1 LINIA NUM MOSTRA

2 LINIA ELEMENTS % EN PES FeO, Na,

3 LINIA FORMULA ESTRUCTURAL.
Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total(0)
4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

K, Mn, Mg, Ca, Sio2, Ti, Al

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN D'ARSENOPIRITA SK-377

EZZ-2DD~-D-F: > YORA
S6.65 Gl 0003 1.5Y 4,70 OL.o0 TT.T= - 6 Ty .57

- e P -—— P e - —_—— - Tt e - -
Z.ETE L.iZ=E  4.7007 L.l IL.wEC TL.elfs 2,777 =_Tsp
/" F‘qr_-", R A
-’ e 1

ES°~-LD-D-F1t

26,20 .00 L0050 2075 6034 0.00C Z4.34 0.00 20.57
Z2.628 .37 4,000 1.279 1.270 0.588 2.677 5.774
0.280

&IS-2FF—-F=-P1€C

1,30 Q.uwdéa .23 .00 11.09 0.91 T0.44 0.01 12.93
T.309 Q.691 4.000 0.965 1.797 0.3512 2.337 5.607
C.287

633-0FF-A-PZZ

26.79 0.00 0.03 0.00 (5.76 0.3! J0.%97 ©.00 14.Z24
S.201 L.T779 4,000 0,969 Z.3B4 0.447 1.887 5.&83
G.S06

&Z2~-10B-B-09

23.6T7 .06 0.CGZ 0.30 16.04 0.01 26.62 0.00 19.60
Z.780  1.214 4.000 1.203 Z.328 0.414 1.654 5,799

0.S50

6Z3-10B-B-0i¢

32.5% 0.GZ 0.00 0.47 &£.35 0.00 24.09 .55 20.79
2.683 1.317 4.000 1.4i07 1.07S 0.626 2.503 S.639
C.260

623-10B-B-011

70,57 0.01 0.27 0.10 6.73 0.0 24.28 0.11 20.96
2.704 1.096 4.000 1.456 1.127 0.607 2.427 S5.616
G.271 -

633-3B~-F-T2

21.04 0.0 ©0.08 0.00 16.15 0.00 27.28 0.00 21.40
2.817 1.188 4.000 1.412 2.481 0.36T 1.451 S5.707
0.578

633~3B-E-TS

38.77 0.05 0.00 ©0.00 S.38 0.08 26.92 0.01 16.12
3.002 0.998 4.000 1.120 0.894 0.714 2.855 5.582

0.206




1 LINIA NUM MOSTRA
2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, Sio2, Ti, Al
3 LINIA FORMULA ESTRUCTURAL.
$i(T),Al(T),tot(T),Al(O),Mg(0),Fe3(0),Fe2(0),total(0)
4 ‘LINIA RELACIO Mg/(Mg+Fez+Fe3)
ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN D'ARSENOPIRITA SK-377
&I3-2EE-C—-1
Z2.95C 0.0 0L0Z 1.27 £.88 ¢.08 Z4.85 OO0 21,44
2.640 1.3&60  4.000 1.3225 1.330 ¢.S4a9 2,39 S.T74T
« 344
EII-2EE-GZ-T
z1.75 211 .47 0,00 8.47T 4,29 28.47 0.00 1le.Z22
S.130 0 Q.870  4.000 1.23 1.383 ©.SS 2.368 S.S40
¢.321
L5533 -2EE-GZ2-4
I2.20 0 0.10 0.23  0.00 .21 .49 28.91 Q.00 14,67
T.227 0,773 4,000 1.152 1.366 0.571 2.4335 S5.52S5
0.312
LIF-2EE-H-B8
T1.51 G. 00 0.47 0,18 .02 0,22 28.92 0.00 15.2GC
I.222 ©.778 4.000 1.217 1.34% 0.538 2.378 5.502
0.313
IZ-ZEE-J~13
26.27 GC.00 0,10 0.00 14. 0.08 27.84 0.05 18.65
2.899 1.101 4.000 1.188 2.254 0.436 1.860 S.738
X C.495
f"@ié;zes—J-1q
T2.69 L0484 01T 0.00 8.25 0.32 28.57 0.00 13.93
I.226 O 774 4,000 Q79 1.788 0.358B6 2.500 5.554
0.310
' &6I3-2DD-D-P7
41.16 ©.i17 0.00 ©.0C 4.21 0.00 26.87 0.00 14.40
Z.089 0.941¢ &,00G0 G.990C G.714 $.7085 3I.21F S5.623
0.154
3 LDD D-P8
) I5.08 G.00 0.04 0.50 7.72 0.06 Z4.63 0.0C 19.67
' =.693 L3308 4,000 i.232 1.303 -S7 Z2.632 5.748B
0.289
&£33-2DD-D-P2~-CENTRE
36.92 Q.08 G.02 0,10 6.99 0.00 2S.4% 0.00 i18.46
2.797Z 1.207 4,200 1.177 1.151 0.609 Z.7784 5,711
C.254

——

—,




1 LINIA NUM MOSTRA

2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, Sio2, Ti, Al

3 LINIA FORMULA ESTRUCTURAL.
Si(T),Al(T),tot(T),Al(O),Mg(0),Fe3(0),Fe2(0),total(0) .

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN D'ARSENOPIRITA SK-377

&535-2DB1-D-59

=1.3%  ©.08 0.04 0.D23 9.86 0.00 25.26 0$.00 19.7
Z.782  1.258 4.300 1.27Z 1.&186 $.S13 2.3 5.727
C.362

6I5-2DD1-D-510

£2.65 G170 0GL00 .00 4.25  G.08 Z6.29  0.00 12.80
2.056 0.944 4.000 0.810 0.736 0.746 3.400 5.693

0.151

&6IZ~ZDB1-C-511-CENTRE
£2.96 0.0T 0.0F 0.22 I.9Z 0.00 26.19 0.00 12.99
3.042 0.958 4.000 0.820 0.702 0.751 3.42

M4
el 4

&33-2DD1-C-512-VORA

I2.61 0.1 G.00 0.00 4.72 0.08B 26.42 0G.00 14.73
J.0Z1 0.9€%9 4.000 1.023 0.807 ¢.6B4 3I.117 35.631
0.17S

63Z-2DD1-C-S13~-MIG

I2.33 0 0.21 0.00C C.00 4.995 C.09 26.70 0.00 15.20
3.027  0.973 4.000 1.0857 0.836 0.671 3.0857 S.622
0.183 -

6ZIT-3AZ-H-R11

21,17 .02 G.&T 0.0C
-.75%2 1.0461 4,000 1
¢.568

15.60 0.0% 28.62 0.35 Z20.06
LA0Z 0 20804 0,366 1.464 5.6356

B .-....._“._..::’) -




1 LINIA NUM MOSTRA

2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, $i02, Ti, Al
3 LINIA FORMULA ESTRUCTURAL.

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total (0)
4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN MIXTE SK-827

g8l7-J32A-A-P!

41,96 CL0G 0000 0,000 1.95 0,00 ZI.98 L.00 20.16
2.761 PLE3S 4,000 1.496  0.33S 0,000 4.040 S.871
0.076

BL7-J2R-RA-FZ

41.S5 ©.07 ©.00. 1.01 2.10 ©.05 23.90 ©.04 19.8S
I.7S1 1.28%  4.00C  1.444 0,459 0.000 4.000 S5.902
¢L103

877-J-A-B-PT
4G .07 0.GIT  0.00 .60 IT.IBR Q.14 24.30 $.00 19.S57
T.801 1.19% 4.000 1.460 0.346 0.000 3.86F 5.849

827-J2A-B-P4

41.88 ©.00 7.00 0.0G 2.48 ©.06 23T.91 0.09 19.67
2.760 1.240 4.000 1.436 0.427 0.000 4.039 S5.902
0.096

B27-J2A~-D-PS

40.79 0.00 0,06 0.00 2.24 0.08 24.30
2.811 L.189 4,000 1
0.08%

0D.00 19,79
1.309 0.38& 0.000 3.9446 S5.840




1 LINIA NUM MOSTRA
2 LINIA ELEMENTS % EN PES FeO, Na,

K, Mn, Mg,
3 LINIA FORMULA ESTRUCTURAL.

Ca,

sio2, Ti, Al

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total(0)

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN MIXTE SK-826
clorites associades a la pirita de sulfuracié tardana.

826A2~A24
31.24 0.02 0.00 2.78 7.90 0.07 24.41 0.03 21.76
2.679 1.321 4.000 1.494 1.551 0.000 2.868 5.913
0.351
826A2-A25
32.25 0.71 0.17 1.34 5.94 0.22 23.49 0.06 19.57
2.774 1.226 4.000 1.498 1.180 0.000 3.185 5.864 ‘
0.270
826A2-A26 <
31.52 0.00 0.10 2.29 7.82 0.02 23.61 0.00 21.26
2.649 1.351 4.000 1.461 1.526 0.000 2.958 5.945
0.340
826A2-B27
31.05 0.04 0.00 2.66 8.33 0.00 23.61 0.08 21.28
2.634 1.366 4.000 1.433 1.637 0.000 2.897 5.967
0.361
826A2-B28
33.09 0.06 0.06 1.89 7.49 0.03 24.33 0.03 21.14
2.693 1.307 4.000 1.451 1.413 0.000 3.063 5.928
0.316
826A2-B29
19.85 0.16 4.26 1.21 4.54 0.07 17.93 0.14 27.22
2.316 1.684 4.000 2.461 1.007 0.000 2.145 5.612
0.319
826A2-B30
8.99 0.00 9.22 0.33 2.16 0.08 42.02 0.19 29.89
3.978 0.022 4.000 3.312 0.331 0.000 0.712 4.355

0.318




1 LINIA NUM MOSTRA
2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, Si0o2, Ti, Al
3 LINTA FORMULA ESTRUCTURAL.

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total (0)
4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN DE PIRROTINA SK-368

634-2-A-27
39.32 0.03 0.05 0.43 3.53 0.07 22.73 0.01 21.79

2.598 1.402 4.000 1.533 0.643 0.000 3.758 5.934
0.146

634-2-28
39.19 0.00 0.03 0.35 5.27 0.01 24.34 0.09 19.57

2.744 1.256 4.000 1.343 0.919 0.000 3.694 5.957
0.199

' 634-2-B-29

39.66 0.00 0.08 0.40 4.74 0.06 24.58 0.03 18.97
2.792 1.208 4.000 1.331 0.841 0.000 3.767 5.939
0.182

634-2-30
39.75 0.00 0.09 0.34 5.10 0.07 24.50 0.01 18.90

2.776 1.224 4.000 1.300 0.894 0.000 3.767 5.962
0.192

634-2-C
39.29 0.00 0.06 0.34 6.43 0.12 25.64 0.00 16.70

. 2.906 1.094 4.000 1.136 1.119 0.000 3.724 5.979
0.231

R S




1 LINTA NUM MOSTRA
2 LINIA ELEMENTS % EN PES FeO, Na,
3 LINIA FORMULA ESTRUCTURAL.

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0), total(O)

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

K, Mn, Mg, Ca, Sio2, Ti, Al.

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN DE PIRROTINA SK-368 '

T69-2-T11
41.87 ©.00 ©0.00 0.00 3I.S51 0.1! 25.8! 0.00 17.79
2.931 1 069 4.000 1.312 0.5%4 0.000 3.973 5.879
G.130

T65-2-T13

42.73 0.00 0.07 0.00 2.64 0.09 30.02 0.10 11.48
T.S02  0.498 4.000 1.081 0.459 0.000 4.169 5.70%9
0.099 :

369-2-T14

I9.72 0.05 0.00 $.0C T.S5T 0.00 24.55 0.06 20.41
2.77% 1.221 4.000 1.503 0.5%6 0.000 I.761 5.859
0.137




1 LINIA NUM MOSTRA
3 LINIA FORMULA ESTRUCTURAL.

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

2 LINIA ELEMENTS % EN PES FeO, Na,

K, Mn,

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL

Mg,

Ca, Sio2, Ti, Al

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total(0)

SKARN DE PIRROTINA SK-392

0.180

392B-A-37
40.07 0.00 0.09 0.21 1.17 0.03 21.74 0.03 24.13
2.504 1.496 4.000 1.779 0.221 0.000 3.859 5.859
0.054
392B-D-38
40.74 0.04 0.07 0.41 0.87 0.07 21.29 0.06 24.01
2.469 1.531 4.000 1.750 0.191 0.000 3.951 5.891
0.046
392B-E-41
28.62 0.04 0.05 1.84 12.07 0.04 25.61 0.00 19.65
2.770 1.230 4.000 1.275 2.114 0.000 2.589 §5.978
0.450
392B-E-43
37.58 0.01 0.16 1.38 5.23 0.07 23.69 0.03 20.27
x 2.683 1.317 4.000 1.389 1.015 0.000 3.560 5.964
0.222
392B-E-44
36.72 0.06 0.03 0.16 4.43 0.05 22.41 0.00 24.14
2.511 1.489 4.000 1.699 0.755 0.000 3.441 5.895

e v+




1 LINIA NUM MOSTRA

2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, Si0o2, Ti, Al ... .
3 LINIA FORMULA ESTRUCTURAL. LA

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total (o). °
4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3) L

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN DE MAGNETITA SK-856

856A1-D29

26.27 0.02 0.14 0.24 12.81 0.15 24.77 0.00 21.08

2.708 1.292 4.000 1.423 2.109 0.000 2.402 5.934 ‘
0.468

856~-1.-41
23.16 0.01 0.03 0.04 17.26 0.04 25.90 0.06 20.72

2.715 1.285 4.000 1.275 2.700 0.000 2.030 6.005
0.571

856-1~42
24.36 0.07 0.08 0.19 16.20 0.08 25.91 0.00 20.12

2.747 1.253 4.000 1.260 2.577 0.000 2.160 5.997
0.544




1 LINIA NUM MOSTRA

2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, Sio2, Ti, Al

3 LINIA FORMULA ESTRUCTURAL.

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total (0)

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)
ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN DE MAGNETITA SK-862

862L-C-8

56.72 0.12 0.65 0.08 13.44 0.21 28.33 0.01 16.18
3.106 0.894 4.000 1.196 2.203 0.000 2.450 5.849
0.474

862L-E-9

26.92 0.00 0.37 .0.23 13.47 0.15 28.17 0.05 17.03
3.052 0.948 4.000 1.226 2.196 0.000 2.439 5.861
0.474

862F1-13

58.00 0.01 0.17 0.27 13.43 0.16 27.97 0.09 18.63

5> 954 1.046 4.000 1.274 2.139 0.000 2.473 5.886
0.464

862F1-14

26.93 0.00 0.24 0.31 12.94 0.12 27.32 0.01 18.27

2 965 1.035 4.000 1.301 2.122 0.000 2.444 5.867
0.465

862F1-15

28.21 0.07 0.13 0.10 11.14 0.19 25.92 0.02 20.41
2.830 1.170 4.000 1.457 1.822 0.000 2.576 5.856
0.414

862F1-16

27.28 0.01 0.17 0.21 13.52 0.14 27.80 0.09 18.66
2.954 1.046 4.000 1.292 2.161 0.000 2.425 5.877
0.471

862F1-17

36.18 0.00 0.06 0.18 6.06 0.21 24.85 0.08 21.67
2.730 1.270 4.000 1.535 1.009 0.000 3.324 5.868
0.233

862F1-18

27.41 0.00 0.17 0.22 12.68 0.11 26.22 0.00 18.86
2.872 1.128 4.000 1.308 2.091 0.000 2.511 5.910
0.454




1 LINTA NUM MOSTRA ~:
2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, sio2, Ti, Al * -
3 LINIA FORMULA ESTRUCTURAL. B

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0), total(O)
4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN D'HEDENBERGITA SK-413

187-&4-6-19

- B - £y = e d "~
TD.E4 0,00 0.0z ©.87 9.47 G.1I 24,97 0.07 17.8C
s - - VeV
—.814  1.1Be £.000 1,178 1,868 L0000 Z.161  £.004

0.345

187-RA-6-20
IT.43 0.03 0,03 0.77
T.874 1.166 4.000 |

1 bl —4—¢

-t St Ar

LB 0.1l I5.32 0.06 17.71
T L.718  0.00C T.120  6.002

[I ool S A L O
b =) S 1
hr s ] - ~ B L = ™ - - 14 4 Y - -~ = 4 s e 4
NS S o, L2 3.0 Q.Bo -, 11 Q.07 24,351 GL.05 18.1S
ey N — s gy 4 4 44 o ~y ey = = - -
—L.7E" 1,050 &, DT 1.181 1.&601 oL, 000 T 07T &, 06
o.STT
I |
. — -
187 ~-A~-B~-27
-—n e - A - -
R4S ) N &) Ty e P = - - - _ .
A 3.0l G L03 R 8.0 ded 7T .91 L.0% 18.47
I ke I PR
- Y T¢ “ —— . n - -
2727 1.267 4,700 1CEZ2 L.879 0,000 T.222 6,022
b eds -
o, 208
-
3
}
T
- -

g




1 LINIA NUM MOSTRA
2 LINIA ELEMENTS %

sk-124 i sk-413

EN PES FeO, Na,
3 LINIA FORMULA ESTRUCTURAL.

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total(0)
4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

K, Mn,

Mg, Ca, Si0O2, Ti, Al

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN D'HEDENBERGITA

0.135

e ——

e

126A-C5
28.90 0.00 0.00 2.55 11.19 0.11 24.88 0.11 19.08
2.754 1.246 4.000 1.242 2.085 0.000 2.675 6.002
0.438
126-C6
29.62 0.02 0.00 2.26 11.42 0.22 25.42 0.03 18.67
2.790 1.210 4.000 1.205 2.078 0.000 2.712 6.002
0.433
126-C7
29.01 0.02 0.01 2.50 10.93 0.16 24.85 0.03 18.10
2.797 1.203 4.000 1.199 2.072 0.000 2.731 6.002
0.431
187A - 1
6
38.92 0.05 0.00 1.73 4.01 0.00 23.00 0.01 20.61
2.630 1.370 4.000 1.408 0.851 0.000 3.722 5.981
0.186
187A - 2
39.31 0.02 0.00 1.48 3.90 0.00 23.15 0.06 20.90
2.631 1.369 4.000 1.430 0.803 0.000 3.736 5.969
. 0.177
' 187A - 3
39.26 0.04 0.04 1.52 3.21 0.03 22.89 0.00 20.63
2.645 1.355 4.000 1.455 0.702 0.000 3.794 5.950
0.156
187D - 8
40.17 0.00 0.00 1.33 3.18 0.01 23.33 0.07 21.28
2.640 1.360 4.000 1.477 0.664 0.000 3.801 5.942
0.149
187D - 9
38.95 0.01 0.06 1.67 2.90 0.21 22.87 0.09 21.13
2.637 1.363 4.000 1.509 0.662 0.000 3.756 5.927
. 0.150
'187L - 5
39.59 0.01 0.05 1.44 2.65 0.05 22.58 0.06 21.24
2.613 1.387 4.000 1.509 0.598 0.000 3.831 5.939




1 LINIA NUM MOSTRA
2 LINIA ELEMENTS %
3 LINIA FORMULA ESTRUCTURAL.

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total(0).

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN DE WOLFRAM SK-171

EN PES FeO, Na, K,

Mn,

Mg,

ca,

sio2, Ti, Al

R

171-5-0-7

F2.80 0 0,00 CL00  0.&89 10.61 G.15 24,75 .05 19.51
Z.74A7 1.328T 4,000 1299 1.820 2,000 2.85% S5.577
0.%89
171-3-0-8

-B.F7 0.0 P00 0,67 11,97 0,08 T9.Z27 0 0.10 19.4°5
Z.77& 1,274 4,00 1.292 Z.TiZ G.000 0 Z.6b67  S.Ted
0,871
171-3-D-2

-Z2.36 0.00 0.00 0.83 .09 0.0 24.15 0.07 19.&7
Z.714  1.28& 4.000 1.32C 1.60T7 Q.00C Z.061 S.982
0,344
71-G-A-17

29.30 G.0O1 .00 ©.S1 11.72 Q.02 25.05 ¢©.04 19.03
2.776 1.22 4,000 1.262 1.984 0.000 22.734 5.981
CG.420

171-C—-A~-18

TQ.0F 0,01 0.00 Q.52 11.35 @.02 T35.17 0.07 18.77
zZ.78%9 1.211 4,000 1.240 1.9256 0.000 2.788B 5.985
0.412 -

171-G-B1-13

Z1.12 0.01 0.00 0.74 8.BC 2.I9 ZI.36 0.06 1B.Z20
2.73¢& 1.244 4,000 1.286 1.62 0.000 2.071 S.979
C.346&
171-6-Bil-16

T0.80 0.04 0.00 0.99 10.61 0,07 24.64 0.04 19.25
2.751 1.249 4,000 1.284 1.822 0.000 2.876 5.982
©.388

171-G-BZ-14 "

29.86 0.00 0.00 0.65 11.43 0.02 24.91 0.06 19.27
=2.758 1.242 4.00C 1.272 1,947 0.000 2.765 35.985
0.413

171-J-B~-12

29.70 ©¢.01 0.00 0.63 11.99 0.02 25.18 0.11 18.99
2.785 L2150 4,000 1,260 1.970 0.000 2.747 S5.977
¢.418




1 LINIA NUM MOSTRA ‘ .
2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, Si02, Ti, Al

3 LINIA FORMULA ESTRUCTURAL.
Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total(0)
4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DELS SKARNS DE WOLFRAM SK-171 i

SK-404
171-J-B-13
30.43 0.00 0,00 0.&6 10.59 .07 05.04 .08 19.28
ST 1.017  4.000 1.309 1.817  0.000 2.829 .954
0.7%1

R -
171-3-C-1¢
Z1.25  0.00 0.1S Q.72 S.87  0.04 25.00 0.20 18B.75
¢ 2.808 1.195  4.000 1.285 1.719 0.000 2.931 5.995
0.268

171=-J-C-11

J1.85 0,00 .05 0.72 G.90 .04 Z4.54 0.07 19.13
2.7346 244 4. 0QQ00 1.2.88 1.726 0.000 2,963 5.978
C.368

400-7T7-B-107

Z0.G48 .04 CGL0T7 1.3s 10.88B 6,15 25.17  0.09 18.87
2.7%&6 1,204 4,000 1.271 1.900  0.000 2.796 S.966
C.4809

400-T7-B-106

I7.07 0.07 0.03 ©.98 12.78 0.16 27.07 0.06 16.18
T.0DT 0.977  4.000 1.156 2.223 0.000 2.532 5.91!
¢.468

400-77-C-109

30.81 0.0l 0.01 AT 10,56 0,03 25.32 0.06 18.635
y =-.8B10 1.190  4.000 1.249 1.862 ©.000 2.859 S5.971
Ieq

C
J0.17 0 0.3 0,00 1.36 10.71 0.03F 25.43 0,02 18B.53
2.827 1.173 4.000 1.235 1.905 0.000 22,8C1 S5.95°9

BIBLIOTECA DE GEOLOGIA

Universitat de Barcelonn-Csio



1 LINIA NUM MOSTRA
2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, $i02, Ti, Al

3 LINIA FORMULA ESTRUCTURAL. -

~k

Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0), total(0),

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN D' HEMATITES SK-849

849C~-B-22
36.06 0.00 0.04 0.75 4.60 0.28 23.97 0.03 20.32

2.762 1.238 4.000 1.521 0.863 0.000 3.475 5.859
0.199

849C-B-21
34.43 0.02 0.00 0.71 5.32 0.23 24.34 0.04 20.19

2.800 1.200 4.000 1.537 0.981 0.000 3.312 5.831
0.229

849C-A-20
37.95 0.02 0.01 1.14 4.56 0.06 23.77 0.08 20.57

2.697 1.303 4.000 1.447 0.881 0.000 3..601 5.928
0.197

849C~-A-19

36.96 0.02 0.00 0.82 4.33 0.15 23.91 0.04 20.58
2.738 1.262 4.000 1.515 0.819 0.000 3.539 5.873
0.188

849C-E34

36.54 0.00 0.02 0.88 4.91 0.13 24.23 0.09 20.35
2.757 1.243 4.000 1.485 0.917 0.000 3.477 5.879
0.209

849C-D36

37.30 0.12 0.06 0.65 4.67 0.22 24.40 0.00 19.91
2.784 1.216 4.000 1.461 0.857 0.000 3.559 5.877
0.194




1 LINIA NUM MOSTRA

2 LINIA ELEMENTS % EN PES FeO, Na, K, Mn, Mg, Ca, Si02, Ti, Al

3 LINIA FORMULA ESTRUCTURAL.
Si(T),Al(T),tot(T),Al(0),Mg(0),Fe3(0),Fe2(0),total (0)

4 LINIA RELACIO Mg/ (Mg+Fe2+Fe3)

ANALISIS A LA MICROSONDA ELECTRONICA DE CLORITES DEL SKARN DE MAGNETITA SK-850

850A-20

28.32 0.07 0.33 0.08 8.19 0.26 26.14 0.00 21.56
2.896 1.104 4.000 1.712 1.360 0.000 2.624 5.696
0.341

850A-18
-~ 27.82 0.04 0.31 .0.11 9.08 0.19 26.50 0.06 22.16
2.874 1.126 4.000 1.707 1.478 0.000 2.524 5.709
0.369

i

"850A-15
,28.66 0.16 0.78 0.06 8.78 0.18 26.18 0.01 20.64
2.910 1.090 4.000 1.614 1.460 ©0.000 2.664 5.738

0.354

850A-16
26.40 0.02 0.05 0.14 10.01 0.13 25.56 0.00 22.07

2.812 1.188 4.000 1.674 1.655 0.000 2.429 5.757
0.405

850A—-17

27.88 0.00 0.00 0.05 10.52 0.00 25.26 0.09 22.21
2.745 1.255 4.000 1.590 1.709 0.000 2.534 5.832
0.403
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633-10B 633-10B

633-10B 633-10B 633-10B 633-10B 633-10B
1 2 3 4 o

FR 0.0000 0.0000 0.0000 0.0000 0.0000
FE 0.0309 0.0266 0.0256 0.0345 0.0181 0.0235
NA 0.0000 0.0000 0.0007 0.0004 0.0000 0.0004
K 0.0005 0.0000 0.,0000 0.0000 0.0000 0.0000
MN 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MG 0.0479 0.0475 0.0457 0.0459 0.0355 0.0368
CaA 0.3617 0.,3566 00,3562 0.3562 0.3628 0.3629
CR 0.0000 0.0000 0.0000 0.,0034 0.0000 0.0000
SI 0.3600 0.3601 0,3575 0.3595 0.3739 0.34676
TI 0.0065 0.0035 0.0112 0.0021 0.0110 0.0061
SN 0.0007 0.0000 0.0000 0.0011 0.0000 0.0000
AL 0.1366 0.1446 0.13922 0.1416 0.1515 0.1491

0.9449 0.9389 0.9360 0.9446 0.9528 0.9464
PE 0.0000 0.0000 0.0000 0,0000 0.0000 0.0013
FE 1.2965 141163 1.0777 1.4444 0.7426 0.9728
NA 0.0000 0.0008 0.0663 0.0344 0.0000 0.0413
K 0.0318 0.0000 0.0000 0,0003 0.0000 0.0000
MN 0.0000 0.0000 0.0000 00,0000 0.0000 0.0000
MG 3.,3778 3.5469 33,4273 3.4300 2.5951 2.7240
CA 19.4181 19.1535 19.2170 19.1315 19.0565 19.2836
CR 00,0000 0.0000 0.,0000 0.1360 0.0000 0.0000
SI 18,0392 18.0491 17.9996 18.0186 18.3292 18.2349
TI 0.244648 00,1331 0.4234 0.0790 0.4074 0,2264
SN 0.0147 0.0000 0.0000 0.0238 0.0000 0.0000
AL 8.0670 8.5426 8.2628 8.3660 8.7521 8.,7135
e 90.6919 50.5423 50.4741 50.6641 49.8829 50.1980
ﬁﬁ 0.2660 0.2324 0.2392 0.2963 0.2225 0.2632

é 7 !
0,0001 0.0014

0.0220
0.0000
0.0000
0.0000
0.0363
0.3616
0.0000
0.3732
0.0015
0.0007
0.1524
0.9491

0.0184
0.9097
0.0000
0.0000
0.0000
2.6728
19,1224
0.0000
18.4217
0.0555
0.0145
8.8688
50.0839

0.2539

Andlisis a la microsonda electrdnica de les idocrases de la veta

de calcita del skarn d'arsencpirita SK-377




80170
181070
0648°0
GLyL™O

6916V
QLG Z
OO00G°0
S50 T
=600
LTQO 0
TEO0 0

QOO0

&88L°0
&TQO 0

£210°0,

L A Al |
8589°0
O000O0
GLOZ O
QOO0

o000

SO00°0
QEOO* O

- - A oe 2R L4

el R R2 AR TE o

E1r7Hs €3 18daquapsy

PR

s

Sp UJeNS Top S831qTe T sO1ssgjod sjedspay ‘S93Taodsow 9p EOTUQIROSTS epUOKOHIE ey & Tsrieuy ™ ™

QOO0 0

BECLTO
IP90°0
SIZv o

ZBEO"S
66L6°T

00000

SOTO0T
QOO0 0
QOO0 0
QCO0O"0

QGO0 "0
££900

QOGO 0

-V
LHEls 0

81001
PEY?O

CCCC.D
158170
Q000G
QOO0 "0
QOO0 0
QOO0 0
LLOOTO

CCCC.G
ST "0
L

1481

00000
vet6et O
FESO°O
TT&6°0

eEQT S
SL86° 2
TTOO"O
PLELTO
QOO0 0

QOO0 "0

cuRO "0
FOGOTO
IRE0°0
D000 G

PELLTO

ET10°T
S059°0
£O00°0
E+r81°0
Qaaa A
OJ300 O
Q0000
SO0 0
£300°0

CCCC.G
Q69T 0
0

TL81

QOO0 0
LFELTO
1EQ0°0
E6&6E0

SEVO°S
9986° T

LHOOOO
£ob66°0

B8I100°0
Q1650

I12710°1
TEE9°0
OO0t
L8170
QOOG 0

QOO0 "0

5200
et ete

WCCCO
QOLT "D
£r
€T-rL81

NY
H0
Jyv
Wd

18
It
I
Lo}
I
R10]
NS
YN
34

£588"0

eE6e" LI
I L 1 T g
Q6ETTQ
SEODD
LISV "5
QLUOO 0D
FLEO"O
QULIOD
L0000
g050°0
£182°0
0L88° 1

cO00" 1
BbvO 0
€9y o
0000
LSPE"O
POOOO
HIO00
QTOO D
C100"0
Q000
15200
GOTT°0
)
T 48T

ZLv6T O

02v8° 5T

CCCC.W
328
SCTOO
GlLlE"S
COZTO0
LYPTOTO
OO0 0
£9200°0
CEEOQO" D
oreE 0
OLL" T

8600° 1
SSHPO°0
ce8y o
E100°0
PE"O
1000
gooo°" 0
QOO0 0
STO00
CTO000
OrZ0*0
S50T°0

8

T L8T

PHLb™ O

P56 ST
OO0 F
8L5E8°9
CETI0°0

Clmlas, '
B/00"0
+30O0O° 0
SROOO
&LIO0
8IE0°0
LABETO
oL 1

85201
LSYO0
8ver o
ET00°0
18EE°0
P28 TRINIEY)
OO0 O
80000
TEOO"O
1000
LSE0°0
ge11°0
1

acsst

0 E—————
oTssejod jedspiod

66960

RECB ST
QOO Z
LELT "9
T1ST10°0
i 2%
59000
TL00°0
e100°0
00000
tEHO G
9ITE" O
T1E€LT

&LTO T
19v0° 0
o8yt o
STO0°Q
£83€°0
POOOO
POOOO
TO00°0

CCCO.G
L1000
80500
010
17
asset

Bl TA®BSNY

LLETH )

TLZR™S
QOO0 ™
TOLT"Q
OSQ0 0
SRV s
QOO O
OLHTO0
L0 0
QSO0 0
LTEQO
88070
S688°1

SOTO0°T
S50 0
£LLY°0
TO00 0
CCSEO
Q000
QOTI00"0
80000

LOOO"O

£ .w -m:m- 0
68106
YZ11°0

=

vieT

6668°0

0gg8 ST
QOOQ°Z
&TITE*Q
YO0t o
babt S
ECOO"O
FESOO
100
€110°0
SBOOG°0
OO O

?198° 1

ASD YA R §
S55¢0°0
velLbv 0
SO00°0
OTSE D
cOO0 0
1000
IT100°0
12000
£000°0
8100
BOTIT 0
14
V48T

W4

HO
15
Il
il
%
Al
NW
NS
YN
34

A

HO
18
IL
Y
va
Il
NW
NS
YN
34

A




958-1S e3rjoufew Sp UJENS [9P S93TAOOSOW T SSUITBWING 9P BOTUQI}OS[S BPUOSOJIOTU Bl ® STSITRUY

AT O Ye6T 0 OTEFTO  LOLETO 9TOL'O 990E£°0 LbIv 0 B8LIS'0 W4
PBIE 0  vL9C°0 OZEE"Q W4
FE6B ST LLLT TS GOTS TS STOBTS BOLR' TS SUET TS LTLL°TS boSo* 1w

EBTOI 58B1°0T ZE9T°0T OO0 T QOO0TL  000GTL Q000 L  0000°L 0000°L 0000°L Q000 L HO
Fi1557%  EOIVTL 214879 IS o909 BOYS ST 6PTB ST SEFSLTST 9BEL'ST BLOT ST SOOE'GT bHLZ°ST IS
EBTOCG TOIOTO  &LTEOO Il LTO0 0 OLLO™Q 00000 BBZO'0 00000 tPIZOT0  LLEQTO, I1ZT0O°0 11
L5918 C&LSTL &BET'E v PHLLE ETOZ BT 60T 6T EBBL"LT ESET'BT TLIT'8T £66Z°L1 Z9St°6T 19
216970 8bOP O B8BOLTO WD LTT0"0 65¥0°T  6EBSTO  PSIGTT  ST46T°T 8OZB°1 T6EI'1 9IZE*1 ¥
EETY T TOSB'T 05L5°C 9W LBOT O PSY6TS  SOLSTE SYET'S SYEL'S ETES'9  E€506°F  ATLPCE OW
QOO0 0  &FTO0 16000 Nl ETO0 I8EQ QG Lv0O°0  QAGO 0 EOZTO0 G Q0000 SOTO0 OOO0 O NI
QOOO0T0 20000 O0000 NS H&TO0 0D PBOOTO Q00000 00000 00000 LIZ00 00000 QOO0 0 NS
bLAE 0 TIELTO 09570 YN 19900 95IBTT SOT6'T TEESTT S98F°T  ISO0'T Z9ZS°T  BLYE'T YN
SnTEe FETOT  QOLT" 1T 34 99L1° 0 IEOS™E EQLE'Y SSPI'E 0B9YP'T  TSSL°C L0V E STEL'E 34
QOO0 0 ETTOT0  B&OOTO A S9Y9* 1 OZTOO"O Q0000 EBAOO  I9TI0°0 00000 E£E00°0 BBZO 0 H
5SSO B9SBTO 0ES8TO ZE9L " 0 0EO&"0 0888°0 1488°0 OZ&B°0 0Ove8°0 T1168°0 8888°0
TIEE O 6psET0 QEIEO IS PELO O 6YY0°0  EVO O TPPOTO  SHE0OTO  TEHO'O  ObbO O LEPO'O  HO
810070 900070 0Z00'0 Il LIttt 0 QEEE"Q  LBZEO  ISEE"0  IHEE"0 EOZE'O BIYE'O E£8IE 0 1)
OOEE'O  QBOE"CG  BZTEO o 0000 CTOO0 00000 8OOOTC  QOO00*0 20000 T100°0 9000°0 11
LOEOT0 IZT0T0 ZIEO0TOG WD OLSE O GOEE*0 BBEE'Q BOZE'O HBZE'O QETC'O LLOE'O OvYE'0 Y
8EBOTO  T&60°G ) oW 510070 602070 $T1070 661070 GEZO'0 BSEO'O E£ZTO'0  LST0°0 Ul
00000 OT00"0 Nl £500°0 SSB0°0  8SEOTO  ¥ZLOTO  LIBOTO 08800  L690°0 98H0°0  OW
OO00"0  TO000 NS &ﬁdG.G QT00°0  TO00*O0 Q000 0 S000°0 00000 SOO0*0 OO00°0 N
€C1070 561070 9ET0°0 YN £O00° 0 00070 000070  0000°0  0000°0 TI00°0  0000°0 O000°0 NS
867070 9B50°0  9ILOO 34 STAOTQ TOZ0T0 QOO0 L9700 £910°0 60100 S910°0 SHTIO'0 YN
000070 FOO0TO  $O00°O0 A PST00 IWR0°0 060170 T6L070 9TI0°0 v690°0 SL80°0 0OEL0°0 34

15 05 =34 OvEQT O QO0O°"0 Q0000 TO0O0  £000°0 Q0000 TOOOO SOO0°0 >
avess  Qvoss avoss 8z Lz e 81 L1 91 =g § v1
) D1Y9S8 Y9G8 V958 Y958 Y9G8 1voss V9S8 TvY9s8-

eurTeWIN], B3 TA0OSN , BUT[RWINT

‘ L . . .t
R O S -

- F . -
- . PN s ’ - -



"Jdo0Taedng BIOTAOPJQ, op Sa3Tiedeisu S8 que e}TJOTpouedd ey op
NISNIJUT 930B3UOD [9p BITONTEPUER T OTssgiod 3edspray ‘So3TA0OSNU 9P BITUQI}ISTI BPUOSOIOTW B € STST[EUY

oo - ~ e PP J LT e g5

mumo.,,o
FLOOO
&0T6°0
566670

QOO0 80O0OO"O TTTOS

QOEL" QO BYOL O ZOI0°0

OOLO"O 360 °0 £688°2

CHELQ  9LLEETQ SPT11°1

. L1800

GOO0* O

LTEO0S 182075 QOO0 0

RENWIN R g88s°"c B8I846°Z vOO0 0

Q&HOG* D CoO0 0 TTO00 P16 0

El546L S000°°T  QLOO*T PEQO"O

ASO "0 DOO00 0 8OO0 0 QLOO O

OO00*0 QOO0 Q - 00000 QOO0

QOO0 0 SO000°0  OZO00°0G QOO0 0

o000 0 OO00 0 10000 . . : - B000°0
QOO D OTLON0 QLEOO
BLEO"G LIOOD 81000

T1O00 * IL%56°0 8FEL"O > 116670

- - g .

CIO0T0
g2059°0
£R66°0 PRTOTT BZ10°1 TEIZTO
B9 0 TZSFY 97590 : ZLTOT0
TTOOO0 LOOOO 200060 TR InTu Y}

S1E9°D 25810 QLBT°0 QOO0 0

SO00°0 QOO0 0000 0000

QOO0 QOO0 O QOO0 O QAT O

00000 TO00 Q.  SO00°0 OTO0"0
OO0 0 QOO0 O QOO0 £100°0
QOO0 0 IBOO"O OTIO°0 QOG0 0
OO0 YOOQT 0 SO00°0 QOG0 D
10000 y LEFTO H0O9T1°0 ‘ IO00°0
8 5 v L
465G . §D6sS D6GS 655

g3 TonEpUY otssejod jedspiad ®11q1Y



J0TJ8dng BIOTAOPJIQ, T op saj3T119dejau
S81 quwe B3TJIOTpoURId B op NISNJIJUT 830B1UOD 9P S83TQTe T so)faoosou 9P BOTUQU]DS[9 BpPUOSOJOTW B B SISTTBRUY

OST00
LSOO

Taz?0  pEIFI™N  Z693°0  ASGS'N  TESEETO L4480 W4
128670

LSOY O

LPTETST LTBS ST 2614°51 II88°ST L6Ve6"ST SSI8°GT

QOODZ DO Q0GNHTT 0007 N000Ts 0000 T HOD
£.86° 1 HO 55919 ROEL1°9 AHESTT EIvb 9 Z601°9 0O8BGZ*9 IS
L6846 s TLZTOO G000 NGO 0  ZEOo0*0 TEOO*D QOO0 0 Il
CTO00 Il TIER'S BbaR'S vala'ac CL&l"S LIT49°% 295.°G Bl
P10 1 T QOO0 QOO0 0 ZEADCD OTIN0O  BZO0*D Qo000 vo
EHTIOT0 = Q6EBO°C  SLIFOT0O S2BI°CG PEFTTO TL&IOTO ZSO00°0 I
OO0 0 S 00000 D000 DTG D000T0 TEONTO HEQOTD NW
TR TR Tw Y] M 00000 L0000 0000°CG ETO0T0 Q0000 80000 NS
QOO ™0 NS EPCTI°0 ELET O 8Sbb0O°0 E£T30°0 90T1°0 £ZTHI10 BN
299860 i TELT"O  LEECTTO T22T1°0 BOIZ O IS6Z°0 EVED O 34
S TeTu WY 34 QPILtT C908°1 80o£g'1 8%08°1 &089° 1 £399°1 H
G000 k]

SLOOT  ¥B8OOT1T TLGOT 58101 IC66°0 5201
LIt T 2500 SRP070  SSPOTO 09900 LPEOTO 894070 HO
QLSO 15 89P0 ASYT0O VLY O SPeETO PSSP0 ZS8VO 18
000 Tl LTOO0O  LOOGO'CG QOO0 0 +000°0  H0O00°0 Q0000 11
OO0 iy cEQETO QLPET0 8580 S8EEO B8BSE'O LIBE'OQ i,
SEOOT lvi0] OOQO* 0 Q0000 ZO00t0 TOOOO  E000°0 Q0000 (vJa]
QOO0 0 i) > FPOO 0 SEQGTO  HHOO0TO 28000 OEOO'O  £000°0 (]|
QOO0 FiW QOO0 D Q0000 Q0000 Q0000 HOGOO  EQOOO NI
QOO0 0 NS QOO0 " 0O TOOO®O  GOOO'0 0000 00000 0000 NS
<PITT0 YN HPOOTQ 5000 BI00TO  IZO00  9Y00°0 L3000 UN
0Q00"0 34 L1000 CITO0 ART070 E&TON"0 E920°0 ZEOO'0 34
SQO0T0 i LEOTO  QLOT 0O 480170 LBOTI"0 Z840°0 OO0 H

07 Z1 T1 L 9 é 1

0T—96SS H6GS H6GG 0685 684G a6ss aess
‘e31qrV

B3 TAODSOR




NMNMO_AA *elS 8p uJeys Tep S33TUO3SEBTTOM 9D BOTUQJIZOSTS BPUOSOJDTUW BT B STIsSTIRUY

9866 £2'0 0000
ChO'¥ £00°0 0000

i

N

4

91°66 SZ*0 0000
600'% 800'0 0000

il

NH

4]

v0*46 <cb*0  00'00
£00'v  ¥10'0 000'0

1L

N

4

£0'0
1000
Il

S0'0
2000
I

800
200'0
I

01°8v
60042
vl

80°L¥
£L6'1
vl

bo'9v
6961
¥l

10°0 0000 00'0 40°0 00°0 92'0 H¥'0  00'00 20'0 69°0S
0000 0000 000'0 SO00'0 000'0 ZE0'0 E£10'0 0000 0000 100'0 9L4°1

b ] v N | UN i £33 @ 9w vw IS
£800°T ¢ JIYIIHOIHIZ0LS =1V 19=0

143D Zvver 43705 £0£ 98v08Z 8f

00'0  00'00 ZI'0 90'0 00'0 10'0 €£I'0 2S'0 10°0 £6°05
0000 000°0 800'0 £00'0 000'0 T0O'0 ¥00°0 LI0'0 000°0 000'0 Z44'T
A v Ry o UN it 4 YW vw IS

£286'0 ! 3IYLINOIHIZ0LS b=*1¥] 49=0

V1INOLSVTI0M 2¥bEr 43705 £0€ 98v08Z L£

10°0  00°00 00'0 §0'0 00'0 20'0 ZZ'0 250 10°0 9408
100°0 0000 000°0 Z00'0 000°0 £00°0 L00°0 £10°0 000°0 T00°0 (84'1
b v 1 L] (L] i f34 T34 W vW I§

£8£6'0 | 3ITHL3NOIHII0LS b="1¥3 49=0

=X VLINDISYTION & 370430 Cvvty 43105 £0£ 98¥08Z ¢




BTESOTT *B3S 9p UJEXS [9p S83T[OUT3OR,p BOTUQJIDSTS EBPUOSOJOTW B[ B SISITBuy

R

(45T 3 IWUON)

66 GZ'T 00°00 60'0 00'00 B&'Y SB'¥C G2 [4 Y 01'8r 22°17 LEA) SI*'0 B0*O L1'0 £8'T
‘ST G91°'0 000°0 TT0'0 000'0 ¥SI°T ZEI'E 22E'0 901'0 02S'0 08¥'L 988'T SGZI'0 000'0 0£0'0 220°0 Z80'0 968'%
(HYNEST  IHYON)
66 SI'T  00°00 40°0 00'00 B4'v 2E'LZ 00'00 't 01'8y 2£'11 0 CI'0  80°0 (1'0 18'%
‘'GT 991°0 000'0 FI0*0 000°0 Z9T°T &LG°'E 0000 £91°0 L9¥v*0 E££G'L 448°'T 020°0 90T'0 0£0°'0 2Z0'0 £80°0 G48'T
OHYNIVIHET  IHYON)

66 S2'T  00'00 60'0 00'00 856'% f£I'SZ b¥'Z [4 293 01‘sy Z£°I1 w'o SI'0 800 /[I'0 £8'%

‘GT S9T1'0 000'0 110'0 000°0 SST'T TLC'E 982'0 EIT'0 IS0 98¥'Z (BB'T LII'0 2100 0£0'0 ZZ0°0 £80'0 948'T
N ¥ I v 8 23 £ WWw 1w IS ¥J W N b 1 3 HO

*¢=T0444H0 ¢22=0 ¢I04IHINY

g B 43105 £0f 98¥08Z ZS

(N$GT33WY0N)

Of'1T  20'0  01'0  Z0'0 06'T S0'LT bE'H [4ASY o'y ST401 ¥9'0 £1°0 400 TO'0 /B'1
ST 8810 200'0 <100 #00'0 189'0 O/S'E GIG'0 IT'0 GBV'O SIG'Z 9IL°T (L61'0 000°0 [Z0'0 +20'0 £00'0 £46'%
OHYNIST I IHEON)
OF'1 200 O01'0 £L0'0 0s'CT G&'0F 00'00 (44 9Ly ST'01 ¥9'0 £1'0  60'0 T0'0 G8*l
ST 067'0 <C00*0 CT0'0 GO0'0 6890 ZEI'W 000°0 902'0 00F'0 009'L 9EL'T 420°0 OL1'0 £20°0 ¥20'0 £00°0 £/6°'T
OHUNIYIIET I IWHON)
ov'1T T0'0  01'0  £0°0 06'C 2L'WC £6'9 [443 [AAAZRY 4 ¥9'0 £1°0 400 T0*0 4B'T
ST %81'0 200°0 ZT0°0 ¥00'0 Z/9'0 -ThC'f 81B*0 0900 S£G*0 S9¥'Z SOL*T G410 0000 920'0 ¥Z0'0 £00°0 £/6°1
NH 4 1§} v g4 233 £34 WW O tW IS W RUN WON b n 3 HO

*¢=T10444H0 4€Z=0 *I0GIHINY

DETANY 9 370932 4 L1%

43705 £0f 98¥08Z B



e e —————

"(830e3U000pUS, T 9p SS3TUBTTE B S3USUOdSeJI0d Gy T 8p STsTTRUY)

"BTES0TT ‘BlS 8p uJeys [ep so30pTde,p BOTUQI}OSTS BpUOSOJOTW BT B STSTTRUy

8¥*001 10°0

— R

00°00 +0'0 £8°€Z 000 00'00 10’0 00'0 00°0 £0'0 00°00 ¥E'0 ° 08'%E 0 ¥8'0

0000 £00°0 948°T 000°0 000°0 Z00'0 000°0 0000 £00'0 000°0 TZ0'0 SKO'E 000'0 SOO'E 99%°0

LN Ii ¥ A v T o UN 4 34 34 W W IS HO
INTTVATYL NW ¢8="1V] ¢T=HD ¢Z1=0 ¢3L001d43

4 37043D Ov¥ 43706 £0£ 98v08Z SS

00000 ZT'T 89'0F T0'0 00'00 £2'0 L0 010 990 I9'S  45°L (A4 99T 650
000*0 201°0 SBE'T £00°0 000'0 8S0°0 EEI*0 ¥C0'0 ESZ'0 VIS0 BL'O 008'T 00000 [f£2'f S/v'0
¥ 11 ¥l N W 1 9 VN 4 34 3 W W IS HO
INFWATYL NN ¢8="1V] ¢1=HO ¢2T=Q 3100143

¢0I=A 2¥l =X L1INOQOYYY S3W ¥I¥ 43108 £OE 98¥0BZ 4¥

00°00 <I'T B8¥'0T 00°0 00'00 £I'0 18°0 00'0 WE'0 42'S 9g£'8 [y ! 66'9Z 46'0

000°0 00T'0 BEE'T 000°0 000'0 SEO'0 ¥PI*0 000°0 6C1'0 Wiv'0 2£8'0 0/8'T 0000 ¥IZ'E 98L°0

¥ 1L ¥l )| v n o UN 4 £34 3 TwW  vW IS HO
INTTYATHL NW 48="1V] ¢T=HO ¢2T=0 ¢3100143

680 =A LGT =X ¥T¥ Y3705 £0£ 98¥08Z 8¥




N — —

£200°'0 Z500°'0 0000*0 Nv

12860 &594°'0 ¥884°0 N0 LPFE°0 0000°0 B6L9'0 LTIE?'0 ¥9£5°'0° 9802°'0 §£6685°0 Wd
95v0°0 96200 Pv10°0 av

CEev'o 98eV*0  pzg9e0 Wd

T6C0° 9T &LCT*'9T ZEPT*PT ES80°'9T 80LI*9T 212Z2°'9T 19S2°97T

0000*'2 0000°'C 0000°C 0000°'C 0000°Z 0000°Z 0000°Z HO
£150°S <C6£0°S geopeg VOS6'S  TILL'S E£0£L°*'S  TG98°S £46G°'C 90£4°Q  £048°S w
£966°0 84660  Zygseo v ?900°0 0000°0 +v00°'0 T000°0 0000°'0 0000°0 +T00°'0 NS
0100*0 00000 0000°0 NS £000°0 0000°0 0000°0 9T00°'0 E£400°'0 0000°0 €£210°0 I1
0000°0 0000°0 9000°0 11 6596°'S £200°'? B80V8°'S tVI4*'S 08T0'9 - 9668°C 9£6/°C IS
L£86°C <986°C £8ESH*T IS £000°0 0000°0 0000°0 0000°0 0000°0 58Z0'0 0000°0 - M)
0000°*0 0000°0 0000°0 b= M) 0000°0 0000°0 9600°0 0000°0 00000 0000°0 0000°0 v
tc00*0 £500°*'0 0000°0 va 8T0T°0 98B6E'0 6&992°0 BEST*0 6VSZ*0 0Zv¥*0 LIIE'0 3] ]
0000*0 0000°0 685040 (31} 0000°0 0000°0 8Y¥0°0 0000°0 T620°'0 0000°0 Z£00°0 NKW
0000*0 0000°0 00000 NN Prv6'T  THEE°T OTVLT STIP8°T E£986°T GL46°T £LT6°T b | ﬁ
S8I0'T ¢¥8TI0°T 2TL6°0 N 0000°0 0000°0 0000°0 9800°0 0000°0 8S00°'0 0000°0 UN
88v¥0°0 &T£0°0 vrI10°0 UN 6850'0 0000°0 BIZS*0 T¥LZ*0 6&S92°0 SPIT*0 09880 34
0000*0 0000°0 21010 34 0000'0 £T700°0 9£00°0 0000°0 0000°0 £000°0 0000°'0 ad

S000°'0 0000°*0 921000 dd

£I86'0 E£500°'T GL66°0 TLEL'0 LBOO'T THO0°*T Tvé4°0

9910°T BET0'T  oz0neg ZYv0'0 E£C0VO0'0 4EVO*0 9vV0°0 &b¥0°0 &Y¥0°0 OY¥0'0  HO
vvBI*0 S¥8I'0 ¢ r.0 v LTLE*O GLIE'0 Y9SE'0 90LE*0 (LGSE'0 TY9LE'0 099€'0 W
5000°0 0000°0  4600°0 NS TT100°0 0000°0 £000°0 0000'0 0000°0 0000°0 Z000°0 NS
0000°0 0000°0  z500%0 Il 0000°0 0000°0 0000°0 ZO000*0 4000°0 0000°0 ZT00°'0 Il
01690 80590  z9z9+0 I8 VoYY 0 9E£6V°0 TBZV*0 YOY¥'0 LOSK'O0 &Tvb*0 /LZZb'0 IS
0000°0 0000'0  (600°'0 ¥I - 1000°0 0000°0 0000°0 0000°0 0000°0 £Z00'0 0000°0 N3
'S000'0 TT00'0  £003°0 Y9 0000°0 0000°0 £000°0 0000°0 0000°0 0000°0 0000°0 Y9
00000 0000°0 ;4000 9N 0500°0 2Z0Z0'0 TETO*0 0800'0 B8ZT0'0 2ZZ0'0 SI0'0  OW
0000°0 0000°0  0000°'0  NM 0000°0 0000'0 &£00°0 0000°'0 9Z00°0 0000°0 £000°0  NW
ZVLTI'0 OVLT'0  yzoT+0 \ SZTT'0 T8TI'0 000T°*0 £B80T'0 ZLIT*0 £ZIT°0 H0TI*0 N
S500°0 S£00'0  9700°0 YN 0000°0 0000°0 0000°'0 £000°0 0000°0 Z000°0 0000°0 YN
0000°0 0000°0  85z0*0 34 25000 0000°0 (Sv0'0 ¥¥Z0'0 B8EZ0°'0 vOT0'0 &4££0°'0 34
v000°0 0000°0  z7100'0 = dd D000°0 S000°0 0T00°0 0000°'0 0000°0 Z000°0 0000°0 gd
9T ¥ c1 81 LT 91 A R R A S
Jdg-€€9 " J4J2S-€£€9 .mmmlmmm qI2-€€9 Jde-€€9 IIE-£€9 IAS-EE€9 ddC-£€9 JIS-€E€9 Jdec-€€9

orssejod jedspiad el 1A0OSNY






ANALISIS A LA MICROSONDA ELECTRONICA DE LES FASES METAL.LIQUES DEL SKARN
DfARSENOPIRITA SK-377.
LINIES SANASES H1 HA EL NUM MOSTRA a=1,b=I1,c=111,d=1V,g=gn, h=hes, i=bi
1 A LES LINIES PARELLES = Pb,Bi,S,Se,Te,Cu,Ge,Ag,Au,Sb,Co,As % atomic
132-cosalita

18.50,21.84,55.35, 0.36, 0.01, 0.30, 0.22, 1.95, 0.00, 1.47, 0.00, 0.00
133-cosalita

17.77 21.78 55.16 0.41 0.00 0.17 1.29 1.88 0.00 1.54 0.00 0.00
134-Fase |

0.52 56.44 14,79 0.52 27.54¢ 0.00 0.00 0.00 0.04 0.15 0.00 0.00
135-Fase 11

8.14 39.42 29.03 0.57 22.34 0.00 0.00 0.00 0.08 0.02 0.39 0.00
136-hessita

0.00 0.1 0.00 0.00 33.046 0.19 0.00 66.20 0.00 0.00 0.00 0.00
137-galena
47.03 1.37 49.67 0.09 0.10 0.09 0.29 1.36 0.00 0.00 0.00 0.00
138-galena
47.10 1.65 48.29 0,42 0.21 0.10 0.80 1.33 0.10 0.00 0.00 0.00
140-Fase 1 a

7.42 40.60 28.72 0.33 22.38 0.00 0.54 0.00 0.00 0.02 0.00 Q.00
141-Fase 11

8.95 38.94 28.50 0.43 23.08 0.00 0.00 0.00 0.00 0.10 0.00 0.00
142-galena
47.43 1.61 47.61 0.30 1.04 0.00 0.00 1.99 0.02 0.00 0.00 0.00
143-galena

48.31 1.22 49.36 0.29 0.00 0.00 0.00 0.82 0.01 0.00 0.00 0.00
145-galena

46.86 1.80 48.99 0.38 0.20 0.08 0.00 1.63 0.00 0.00 0.06 0.00
146-hessita

1.84 0.00 1.36 0.00 32.28 0.00 0.00 64.36 0.15 0.00 0.00 0.00
148-hessita

0.10 0.00 0.26 0.00 33.37 0.00 0.6%9 65.53 0.04 0.00 0.00 0.00
149-Fase |

0.37 56.55 13.37 0.51 29.20 0.00 0.00 0.006 0.00 0.00 0.00 0.00
150-galena
47.59 1.74 48.53 0.21 0.15 0.00 0.00 1.68 0.10 0.00 0.00 0.00
151-galena

47.71 2.21 47.59 0.38 0.72 0.19 0.00 1.20 0.00 0.00 0.00 0.00
152-Bismut natiu

0.09 95.79 1.49 0.18 0.00 0.00 0.80 0.00 0.02 0.12 0.47 1.05
153-cosalita

18.02 23.52 52.65 0.25 0.01 0.00 0.79 2.76 0.13 1.8 0.00 0.00
154-cosalita

19.27 22.51 54.06 0.56 ©0.00 1.05 0.00 1.43 0.02 1.09 0.00 0.00
155-galena
48.77 2.0%1 47.83 0.05 0.00 0.00 0.00 1t1.28 0.05 0.00 0.00 0.03
156-cosalita
19.43 23.42 51.12 0.39 0.02 0.99 0.83 2.13 0.00 1.49 0.18 0.00
157-cosalita
17.85 22.05 56.26 0.28 0.17 0.75 0.00 1.50 0.01 1.09 0.00 0.05
158-galena
46.58 1.53 49.79 0.03 0.22 0.00 0.46 1.36 0.00 0.00 0.00 0.03
159-Fase 1

0.35 56.06 13.29 0.55 28.12 0.00 1.00 0.00 0.00 0.29 0.34 0.00
160-Fase 11! .

7.84 40.50 27.79 0.54 22.20 0.00 0.32 0.21 0.25 0.24 0.11 0.00
161-cosalita
18.19 21.49 54.52 0.36 0.22 0.89 0.32 2.43 0.00 1.59 0.00 0.00



162-cosalita
19.15 21.49 54.14
163-cosalita
18.12 22.41 55.06
164-Fase !

0.00 57.89 15.23
165-Fase 1

1.85 52.43 28.02
166-Fase 1

1.20 58.96 15.58
167-Fase 1

0.54 57.39 17.37
168-galena
44.69 2.47 48.81
169-Fase 11

4.75 45.68 31.13
170-Fase 11

3.56 47,72 27.88
171-Fase 11

3.94 47.19 27.92
172-Fase 1

4.96 48.06 27.41
173-Fase 1

4,27 47.85 28.45
176-cosalita
18.45 22.33 54.45
177-cosalita
19.19 23.38 54.03
178-cosalita
19.17 23.18 53.58
179-Fase 1

0.53 56.49 13.95
180-Fase 1

0.44 57.37 13.65
181-Fase 1

0.00 57.73 13.09
182-Fase 1

0.16 57.95 12.92
183-galena

49.29 1.86 46.82
184-Fase 11

7.85 40,89 28.15
185-Fase 11

B8.79 41.47 26.85
186-Fase 11

8.76 41.45 25.29
187-Fase 11

7.54 40.46 27.16
188-Fase 11

8.67 41.09 27.11
189-galena
49.91 1.24 46,57
190-cosalita

8.39 41.15 27.11
191-Fase 11

7.88 41.11 27.65
192-Fase 11

8.49 41,40 26.55

0.26 0.00

0.33 0.01

0.92 25.58

0.99 15.75

0.78 23.10

0.81 22.68

0.59 0.21

0.76 17.49

0.97 18.20

0.73 17.79

0.91 18.66

0.56 18.88

0.43 0.00

0.49 0.00

0.40 0.06

0.17 28.51%

0.28 27.24

0.40 28.53

0.35 28.03

0.23 0.22

0.34 22.76

0.34 22.44

0.53 22.32

0.52 22.07

0.32 22.49

0.46 0.28

0.43 22.62

0.37 22.7

0.36 22.34

0.32

0.19

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.40

0.49

0.00

0.00

0.00

0.37

0.00

0.00

0.00

0.00

0.00

0.00

0.18

0.12

0.00

0.23

1.60

2.07

0.00

0.00

0.00

0.00

0.17

0.95

0.00

0.03

0.00

0.00

0.06

1.46

2.17

0.09

0.00

0.00

0.00

0.46

2.82

2.37

0.00

0.00

0.22

0.00

2.13

0.00

0.00

0.28

0.00

0.00

1.68

1.85

0.12

0.00

0.00

0.00

1.57

0.00

0.00

0.00

0.00

0.08

1.36

0.00

0.00

0.00

0.06

0.03

0.01

0.00

0.00

0.00

0.00

0.01

0.08

0.00

0.00

0.00

0.01

0.00

0.00

.07

0.08

0.25

0.18

0.00

0.01

0.00°

0.00

0.00

0.07

0.00

0.02

0.27

0.05

1.64

1.49

0.22

0.00

0.00

0.00

0.00

0.07

0.00

0.00

0.98

0.83

1.264

0.60

0.00

0.00

0.00

0.00

0.00

0.04

0.00

0.10

0.08

0.00

0.15

0.00

0.12

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.19

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.03

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00



193-hessita
0.00 0.00
194-hessita
0.00 0.00
195-Fase I!
8.99 40.32
196-Fase I1
8.73 41.50
197-Fase 11
7.59 42.50
198-Fase 1
0.39 57.70
199-Fase 1
0.46 56.51
201-Fase 1
0.00 58.69
203-Fase 1
0.00 57.79
204-Fase 1
0.00 56.73
205-Fase 1V
0.00 51.65
206-Fase 1V
0.00 50.69

0.00 0.05 33.65
0.02 0.00 33.51
26.98 0.45 23.21
25.78 0.38 22.35
27.00 0.45 22.46
12.74 0.40 28.27
13.29 0.39 28.74
13.08 1.03 24.88
14.82 ?f16 25.61
14.59 1.15 25.5¢4
(telurat)
24.90 1.34 22.11

(telurat)
25.40 1.64 19.61

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.78 65.33

0.00 66.24

0.00

1.01

0.00

0.00

0.00

1.93

0.00

1.84

0.00

1.64

0.00

0.17

0.00

0.00

0.01

0.37

0.00

0.00

0.00

0.02

0.23

0.05

0.00

0.00

0.26

0.03

0.03

0.01

0.13

0.00

0.00

0.00

0.00

0.00

0.08

0.00

0.24

0.54

0.20

0.23

0.01

0.00

0.16

0.00

0.00

0.00

0.00

0.00

0.03

0.00

0.00

0.00

0.00

0.19

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.66



ANALISIS A LA MICROSONDA ELECTRONICA DE LES FASES METAL.LIQUES
DEL SKARN D’ARSENOPIRITA SK-377.
LINIES SANASES HI HA EL NUM MOSTRA

I A LES LINIES PARELLES = Pb,B8i,S,Se,Te,Cu,Ge,Ag,Fe,Sb
INTERFERENCIA DE “Bi »

ATENCIO AMB EL " Pt™ JA QUE NO ES REAL SINO UNA

371-bismut natiu
0.00 95.73 0.18
372-bismut natiu
0.00 93.70 0.00
373-cosalita
19.36 24.03 50.77
374-cosalita
40.32 7.99 49.69
375-cosalita
20.26 21.55 53.61
376-cosalita
23.15 20.60 51,52

0.00 0.15

0.00 0.02
0.31 0.31
0.25 0.12
0.40 0.24

0.31 0.24

377-Fase 1V (telurat)

0.09 51.76 24.11

0.86 18.86

378-Fase IV (telurat)

0.03 49.84 26.46
379-galena

48.27 2.02 47.54
383-cosalita
19.05 22.89 52.93
384-cosalita
19.21 23.25 52.87
385-Fase 1

0.08 56.60 12.85
386-Fase 1

0.00 57.81
387-Fase 1

0.09 55.93
388-Fase 1

0.25 56.91
389-Fase I1

7.81 40.93
390-Fase 11

7.85 41.53 26.80
391-Fase 11

7.80 40.67 25.59
392-hessita

0.00 0.00
393-Fase |
0.00 56.37
394-hessita

0.00 0.00
395-Fase 11
19.26 23.97
396-Fase 11
19.85 23.06
397-Fase 1
0.10 57.07 13.29
400-Fase 1

1.53 54.30 25.92
401-Fase 1

1.51 54.60 25.85

13.02

13.00

13.17

26.18

0.29

12.48

0.19

52.61

51.90

1.10 17.46

0.28 0.00

0.48 0.05

0.26 0.00

0.38 28.49

0.37 27.25

0.58 27.98

0.30 27.83

0.35 23.32

0.18 22.82

0.36 23.34

0.00 34.32

0.17 29.27

0.00 34.86

0.33 0.24

0.41

0.00

0.23 27.32

0.64 16.10

0.71 16.04

0.00

0.94

0.61

0.00

0.46

0.26

0.35

0.27

0.00

0.95

1.13

0.00

0.00

0.00

0.00

0.00

0.00

0.33

0.00

0.00

0.00

0.1

0.59

0.00

0.00

0.00

0.00

0.00

0.08

0.00

0.01

0.31

0.00

0.00

0.00

0.00

0.19

0.00

0.00

0.12

0.08

0.00

0.00

0.51

0.24

0.00

0.08

0.07

0.01

0.40

0.05

0.03

0.03

0.12

2.55

1.48

2.41

2.24

0.18

0.13

1.67

1.84

1.33

0.00

0.00

0.00

0.00

0.14

0.00

0.05

65.15

0.00

64.87

2.43

2.40

0.00

0.13

0.00

1.32

2.91

0.00

0.00

0.00

0.00

2.88

3.28

0.00

0.00

0.00

0.08

0.00

0.09

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.05

0.00

0.00

% atomic.

0.35

0.96

1.01

0.01

0.00

1.03

1.17

0.04

0.12

0.35

0.32

0.18

0.1

0.00

0.32

0.00

0.50

1.21

0.08

0.02



402-galena
50.12 1.75 45.84 0.31
403-Fase 1

1.23 55.27 25.02 0.97
404-Fase IV (telurat)

0.07 52.98 19.47 0.91
405-Fase |

0.88 54.89 26.01 0.64
406-galena
47.31 1.60 49.30 0.37
407-Fase |

1.69 53.37 27.44 0.59
408-Fase 1

1.63 51.69 29.01 0.88
409-Fase 1V (telurat)

6.70 46,23 22.95 1.03
410-Fase 11

2.91 50.26 28.03 0.62
411-Fase 11 ’

4,58 48.70 28.47 0.57
412-Fase 1

0.00 57.54 14.23 0.39
413-Fase IV (telurat)

0.00 48.83 25.91 0.54
414-Fase 1V (telurat)

0.00 40.73 36.11 0.93
415-Fase 1V (telurat)

0.00 47.83 26.01 1.18
416-Fase 1V (telurat)

4.32 45.40 26.58 0.82
417-Fase 1

0.00 57.59 14.63 0.70
427-Fase 1

2.02 51.90 27.81 0.59
428-Fase 1

1.67 52.60 28.04 0.42
431-Fase ]

0.00 57.64 13.98 0.62
432-cosalita

17.91 22.02 55.48 0.23
433-cosalita

18.49 22.43 55.33 0.28
434-cosalita

18.29 21.88 55.54 0.34
435-cosalita

19.13 22.48 54.51 0.30
436-galena
47.59 1.63 49.25 0.26
437-galena
48.35 1.30 49.09 0.23
438-cosalita
12.62 24.02 54.25 0.30
447-galena
46.76 2.21 48.91 0.24
448-Fase |

2.02 52.01 27.96 0.68
449-Fase 1

1.08 53.83 28.15 0.75

0.13

15.72

23.14

15.17

0.02

15.17

15.27

20.81

17.33

16.84

26.16

21.49

10.87

20.74

18.64

25.90

15.69

15.64

25.82

0.09

0.10

0.18

0.05

0.00

0.00

0.00

0.18

15.66

14.43

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.17

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.36

0.22

0.25

0.50

0.00

0.00

0.00

0.00

0.00

0.00

0.04

0.00

0.00

0.35

0.00

0.00

0.00

0.00

0.00

0.00

0.12

0.00

0.62

0.77

0.00

0.34

0.00

0.1

0.12

0.00

0.06

0.00

0.20

0.06

0.20

0.00

0.00

1.62

0.00

0.21

0.00

1.08

0.00

0.26

0.00

0.08

0.00

8.54

0.00

0.06

0.00

0.10

0.00

2.34

1.69

1.92

1.93

1.06

0.83

7.48

1.34

0.00

0.00

0.00

0.36

1.94

0.23

0.00

0.00

0.01

0.73

0.00

0.00

1.89

0.00

0.08

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.10

0.29

0.00

0.12

0.02

0.37

0.16

0.03

0.00

0.21

0.01

0.20

0.27

0.21

0.10

0.35

1.06

0.85

0.75

0.86

0.00

0.00

0.90

0.00

0.06

0.21



450-Fase 1V (telurat)

2.70 48.31
451-v

1.78 26.87
452-v

7.72 26.70
453-Fase 1V

0.00 48.61

25.09

45.10

40.23

0.62 18.10

0.46 3.78

0.96 7.40

(telurat)

28.85

0.69 19.34

454-Fase IV (telurat)

0.00 52.81
455-Fase 1V

0.00 50.99
456-v

2.23 24.49
457-v

1.71 27.98
458-Fase 1

0.00 57.40
459-Fase |

0.00 57.53
460-galena
46.76 1.64
461-Fase 1

0.00 57.23

24.50

0.77 20.28

(telurat)

26.84

44.08

42.09

14.30

14.59

48.99

15.09

465-bismut natiu

0.00 93.34

0.32

466-bismut natiu

0.16 95.63

0.11

0.98 19.10

0.73 3.69

0.57 5.29

0.61 25.90

0.13 26.13

0.36 0.35

0.53 25.25

0.00 0.00

0.00 0.00

0.00

2.21

4.21

0.32

0.00

0.00

3.53

1.80

0.00

0.03

0.00

0.00

0.00

0.00

0.28

0.17

0.00

0.13

0.00

0.00

0.16

0.15

0.20

0.00

0.38

0.00

0.62

0.00

1.84

15.44

11.66

0.00

0.00

0.00

14.72

13.46

0.00

0.00

1.43

0.00

0.00

0.00

1.50

3.7

0.72

0.73

0.69

0.76

5.89

6.03

0.00

0.07

0.00

0.00

3.54

0.59

0.18

0.00

0.15

0.16

0.00

0.30

0.00

0.00

0.16

0.26

0.00

0.53

0.00

0.59



ANNEX 5.
EL PROGRAMA ISOTOP3






PROGRAMA ISOTOP3.- Autor: Soler, A. (1989)

Aquest programa modelitza els empobriments en 13c 3 189
en calcites, produits tant per fenomens d’intercanvi
isotopic, com per fenomens de volatilitzacio isotopica
entre una calcaria i un fluid, a diferents temperatures i
fraccions molars de CO,. En el cas de la volatilitzacié
modelitza els empobriments en c i O produits per
volatilitzacions tipus "“BATCH" i "RAYLEIGH"per reaccions
de formacidé de wollastonita i diopsid. Basat en Taylor
(1974, 1977), Sverjensky (1980) i Bowman et al (1985a,
1985b) .

El programa consta d’una subrutina (isotop5) gque permet
calcular també els procesos d’intercanvi isotopic entre
una calcita filoniana (depenen del fraccionament
exclusivament amb el fluid) i la calcaria regional, fet
que simplifica els errors d’estimacidé de la temperatura 1
la composicié del fluid metasomatic. Aquesta subrutina
també permet calcular les relacions aigua/roca per les
diferents calcites analitzades que sén englobades pel
intercanvi isotoéopic, aixi com 1la fraccidé molar de CO2
concreta per la calcita problema.

La font dels coeficients de fraccionament s’indica a
l1/interior del programa, aixi com en el texte del capitol
8.1.

REM

REM

REM

REM W e e e e A A e e e e 0 A e o o e e e o e e e o o o o o O T 9 o o o e o o S 9 9 S 9k ok o o e e e o e ol o o o e o b e e o e ok ok
REM

REM PROGRAMA 1SOTOP3.BAS

REM ALBERT SOLER i GIL

REM Departament de Cristal.lografia, Mineralogia i Diposits Minerals
REM Facultat de Geologia, Universitat de Barcelona

REM BARCELONA 1989

REM

REM WRERERERRERRRAANARNAARRRAAEARARRR AR AR TR AR AR R TR R A ARRR R AR kdh
REM

REM
REM PROGRAMA PER CALCULAR LES CORVES TEORIQUES D’/INTERCANVI ISOTOPIC.

REM PER I1SOTOPS ESTABLES DE CARBONI I OXIGEN.

REM CALCUL PER CORVES D’INTERCANVI SISTEMA OBERT ! TANCAT.
REM CALCUL PER CORVES DE DESTILACIO SISTEMA OBERY I TANCAT
REM

REM LES EQUACIONS DELS COEFJCIENTS DE FRACCIONAMENT S’/HAN OBTINGUT
REM DE “DATA OF GEOCHEMISTRY (6 ed). Ed. MICHAEL FLEISCHER
REM Geological Survey Professional Paper 440-KK

REM

REM EQUIVALENCIES:

REM delta 13C inicial de la calcita = Cic

REM delta 13C inicial del fluid (C02) = Cif

REM delta 13C final de la calcita = Cfc

REM delta 13C final del fluid (C02) = Cff

REM delta 180 inicial de la calcita = Oic



REM delta 180 inicial del fluid = Oif

REM delta 180 final de la calcita = Ofc

REM delta 180 final del fluid = Off

REM Coef fraccionament 13C calcita-C02 = FC

REM Coef fraccionament 180 calcita-H20 = FO

REM Coef fraccionament 180 C02-calcita = F02

REM Coef fraccionament 180 Wollas-Aigua = FW

REM Coef fraccionament 180 CO2 - Wollast = FCW

REM Coef fraccionament 180 Wollas - Calcita = FWC

REM Coef fraccionament 180 C02 - roca (Cc+Wo) = FT

REM relacio aigua roca = WR

REM Fraccio molar de CO2 = XC

REM

REM

DIM Ofc.(200),Cfc(200),Cfcr(10),Cfcs(10),0fc(11)

e=log (10)

REM ENTRADA DE DADES

REM whkrkdhhhhkkkkirkd

COLOR 14,9:CLS

LOCATE 5,10:INPUT ®813C inicial calcita";Cic

LOCATE 6,10:INPUT "313C inicial CO2%;Cif

LOCATE 7,10:INPUT "5180 inicial calcita";0ic

LOCATE 8,10:INPUT "3180 inicial fluid";0if

LOCATE 9,10:INPUT “Temperatura inicial del calcul eC ", TI
LOCATE 10,10:INPUT "Interval de Temperatura entre calcul i calcul 2C";1
LOCATE 11,10:INPUT “Temperatura final del calcul eC Y, TF

LPRINT (R a2 222 2222t sttt et isas sl ta izt aladadatstad sy sssdsll]

LPRINT Ndhdkd ke Ak kA d kA AR Ak A AR AN AR AN AR AR N AR RARARRARR N TR RA RS R RN

LPRINT “MODELITZACIO DE LES INTERACCIONS DELS ISOTOPS ESTABLES "
LPRINT “13C i 180 ENTRE FLUID 1 ROCA, EN CALCITES ¥

LPRINT "Calcul de les corves de intercanvi (Sistema obert i tancat)"
LPRINT "i de les corves de destil.lacié (Sistema obert i tancat) *
LPRINT

LPRINT "  A_SOLER (1989) Dep. Cristal.lografia, Mineralogia i "

LPRINT " Dipdsits Minerals. Fac. Geologia. Univ Barcelona”
LPRINT [ 22222222222 2 2223332322234 1382 2232 2 ad2sdsddsslsdssydl]

LPRINT [[Le 2222 2 dd sl eadad s e d sl st tasatidledd sl sdtalsssslssd ]

LPRINT

LPRINT

LPRINT

[ R e D L "
LPRINT “CORBA D’INTERCANVI (sistema tancat) segons TAYLOR (1974,77)"

LPRINT “CORBA D!INTERCANVI (sistema obert) segons TAYLOR (1974,77)%
LPRINT "TAYLOR (1977).Geol. Soc. London. Jour., v.133, p.509-559"

LPRINT "CORBA DESTIL.LACIO (sistema tancat) segons BOWMAN et al 1985."
LPRINT "CORBA DESTIL.LACIO (sistema obert) segons BOWMAN et al 1985."
LPRINT “BOWMAN et al. (1985).- Amer. Jour. Science. Vol 285, pp.621-660."
LPRINT M, iiicecececeeonsscssssnsssssssssssssnsnsoscasasscassnnse -
LPRINT "Frac. Isot. 13CCc-CO2 segons Botinga (1968)"

LPRINT "“Jour. Phys. Chem. V.72, p.800-808."

LPRINT “Frac. Isot. 180Cc-H20 segons O’Neil, Clayton and Mayeda (1969)"
LPRINT "Jour Chem Physics. V.51. p.5547-5558"

LPRINT "Frac. Isot. 180C02-Cc segons Botinga (1968)"

LPRINT "Jour. Phys. Chem. V.72, p.800-808."

LPRINT "Frac. Isot. 180Woll{-H20 segons Matthews et al. (1983)."

LPRINT *“Geochimica et Cosmochimica Acta. V.47. p. 631-644."

LPRINT “Frac. Isot. 1BOWoll-Cc calculat restant 180Woll-H20 i 180Cc-H20"



LPRINT "Frac. Isot. 180C02-Woll calculat restant 180C02-Cc i 180Woll-Cc"
LPRINT "Frac. Isot. 180Diop-H20 segons Matthews et al. (1983).%

LPRINT "Geochimica et Cosmochimica Acta. V.47. p. 631-644."

LPRINT “Frac. lsot. 180Diop-Cc calculat restant 180Woli-H20 i 1BOCc-H20%
LPRINT “Frac. Isot. 180C02-Diop calcutat restant 180C02-Cc i 180Woll-Cc"
LPRINT M. iieeeeeenacccencasessaseacacnsoransacasccncaccacasansaanenns
LPRINT

LPRINT "313C inicial calcita = »;Cic

LPRINT "813C inicial CO2 = ";Cif

LPRINT "5180 inicial calcita = ¥;0ic

LPRINT "3180 inicial fluid = ";0if:LPRINT:LPRINT

LPRINT "Temperatura inicial del calcul = %;:LPRINT TI;:LPRINT * 2C"
LPRINT "Interval de Temperatura entre calcul i calcul = ";:LPRINT I;:LPRINT " sC"
LPRINT “Temperatura final del calcul = ";:LPRINT TF;:LPRINT " oC®

LPRINT

LPRINT e iiiieernenueeaneacennsocascscascascanassassassacancancsas "

LPRINT

REM CALCUL COEFICIENTS DE FRACCIONAMENT

T =TI+ 273.15

GOTO 11
10 T=T+1
11 FO = 2.78*(1000000/(T*T))-2.892

FC = -(-2.9880*(1000000/(T*T))+7.6663*(1000/T)-2.4612)
FO2 = -1.8034*(1000000/(T*T))+10.611*(1000/7)-2.7798
FW = 110.0778- .5469393*T+,001070838*(T*7)-
.000001047098*(T*T*T)+.0000000005118257*(T*T*T*T)-.0000000000000999135* (T*T*T*T*T)
FWC = FW - FC
FCW = FO2 - FWC
FD = 110.6911-.54888*T+0.001078742*(T*T)-
0.00000106281*(T*T*T)+0.0000000005250181*(T*T*T*T)-0.0000000000001038514* (T*T*T*T*T)
FOC = FD - FO
FCD = FO2 - FDC
LPRINT
LPRINT
IF T-273.15 > 750 THEN 20
15 IF T-273.15 > 845 THEN 22
16 IF 7-273.15 > 500 THEN 24
17 IF T-273.15 < 401 THEN 26
GOTO 28
20 LPRINT *% ATENCIO T > 750 2C **»
LPRINT " Coeficient de fraccionament 13C Cc-CO2 extrapolat *
LPRINT
GOTO 15
22 LPRINT " ** ATENCIO T > 845 $C **v
LPRINT " Coeficient de fraccionament 180 Woll-H20 extrapolat "
LPRINT " i per tant tambe el 180 CO2-Wollastonita.®
LPRINT " Coeficient de fraccionament 180 Diop-H20 extrapolat ¥
LPRINT " i per tant tambe el 180 CO2-Diopsida."
LPRINT
GOTO 16
24 LPRINT " #% ATENCIO T > 500 $C *ww
LPRINT " Coeficient de fraccionament 180 H20-Cc extrapolat "
LPRINT " i per tant tambe el 180 CO2-Diopsida."
LPRINT
GOTO 17
26 LPRINT " *% ATENCIO T < 401 3C **»
LPRINT " Coeficient de fraccionament 180 Woll-H20 extrapolat "
LPRINT " i per tant tambe el 180 CO2-Wollastonita."

"



LPRINT " Coeficient de fraccionament 180 Diop-H20 extrapolat "
LPRINT " i per tant tambe el 180 CO2-Diopsida."

LPRINT
28  LPRINT

LPRINT Moddddedde s s ke ke kA AR AR R AR R AR AR AR TR AR R KRR AR AR IR
LPRINT © CALCUL CORBA INTERCANVI PER UN SISTEMA TANCAT"
LPRINT MARa s d stk ke k ke ke kR A AR AR RN KRR A KRR KRR R AR AR AR R AR AR IR N
LPRINT

LPRINT Whkknhsssadhasdhhhnnn OY[GEN FRASRRARErrdhddddhkhhh®®il
LPRINT

LPRINT “"Temperatura = ";T;:LPRINT " (K)"

LPRINT “coeficient de fraccionament 180CC-H20 = ¥;

LPRINT USING “i##, ###%; FO:LPRINT:

LPRINT “RELACIO AIGUA/ROCA *;:LPRINT "d180cc final"

WR = 0.5:LPRINT USING “###.##%;WR; :LPRINT ® b
0fc.5=((WR/3)*FO+(WR/3)*0i f+0ic)/(1+(WR/3))

LPRINT USING “### . ##4#"; 0fc.5

WR = 1:LPRINT USING “###.##":WR; :LPRINT EH
Ofc1=((WR/3)*FO+(WR/3)*0if+0ic)/(1+(WR/3))

LPRINT USING “###._###"; Ofcl

WR = S5:LPRINT USING “A##.#4":UR;:LPRINT ¥ LH
0fc5=((WR/3)*FO+(WR/3)*0if+0ic)/(1+(WR/3))

LPRINT USING “###.###v; 0fcS

WR = 10:LPRINT USING “###_#4V;WR;:LPRINT " ",
0fc10=((WR/3)*FO+(WR/3)*0i f+0ic)/(1+(WR/3))

LPRINT USING “###.###"; 0fc10

WR = 30:LPRINT USING “###_##";WR; :LPRINT ",
0fc30=((WR/3)*FO+(WR/3)*0i f+0ic)/(1 +(WR/3))

LPRINT USING “### ###m; 0fc30

WR = 7O:LPRINT USING M“H## ##";WR;:LPRINT " b
Ofc70=((WR/3)*FO+(WR/3)*0if+0ic)/(1+(WR/3))

LPRINT USING “### ###"; 0fc70

WR = 100:LPRINT USING “### . ##9;WR; :LPRINT " ",
0fc100=C(WR/3)*FO+(WR/3)*0if+0ic)/(1+(WR/3))

LPRINT USING “###.###"; 0fc100

WR = 200:LPRINT USING "“#H##.##:UR; :LPRINT ® ",
0fc200=((WR/3)*FO+(WR/3)*0if+0ic)/(1+(WR/3))

LPRINT USING “###.###"; 0fc200

WR = S500:LPRINT USING "W###_ ##9:WR; :LPRINT ® ",
0fc500=((WR/3)*FO+(WR/3)*0i f+0ic)/(1+(WR/3))

LPRINT USING "“###.###"; 0fc500

LPRINT

LPRINT

LPRINT Ndrdkdedkdrdrkdk ke cARBoNl X=.01 b3 2222221 22222221242 ]]]
LPRINT

LPRINT "Temperatura = ";T;:LPRINT " (K)*

XC=.01:LPRINT "Xco2 = 0.01"

LPRINT “Fraccionament isotopic Cc-C02 = “;FC:LPRINT:

LPRINT URELACIO AIGUA/ROCA *;:LPRINT "d13Ccc final"

WR = O.5:LPRINT USING “A## ##":WR; :LPRINT " ",
Cfc.5a=( (WR*XCY*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING “### . ##¥"; Cfc.5a

WR = 1:LPRINT USING “H###.##V;\WR; :LPRINT " L H
Cfcla=((WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING "###.###"; Cfcla

WR = S5:LPRINT USING “##H.#¥":WR;:LPRINT ® ",
Cfc5a=( (WR*XC)I*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; Cfc5a



WR = 10:LPRINT USING "###.##";WR; :LPRINT "

Cfc10a=((WR*XC)I*FC+(WR*XC)*Ci F+Cic)/(1+(WR*XC))
LPRINT USING "###.###%; Cfc10a

WR = 30:LPRINT USING "###.##%;WR; :LPRINT "
Cfc30a=( (WR*XCI*EC+(WR*XC)*Ci F+Cic)/(1+(WR*XC))
LPRINT USING “###, ##v; Cfc30a

WR = TO:LPRINT USING "###.##%:WR; :LPRINT "
CFC70a=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING “### . #8#n: Cfc70a

WR = 100:LPRINT USING "#&#.##":WR; :LPRINT ¥
Cfc100a=((WR*XCY*EC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING "###.##4; Cfc100a

WR = 200:LPRINT USING “###.##":WR; :LPRINT ¥
Cfc200a=( (WR*XC)*FC+(WR*XC)*Ci f+Cic)/(1+(WR*XC))
LPRINT USING “###.###"; Cfc200a

WR = 500:LPRINT USING “###.##%;WR; :LPRINT ®
Cfc500a=( (WR*XC)*FC+(WR*XC)*Ci f+Cic)/(1+(WR*XC))
LPRINT USING “### ###; Cfc500a

LPRINT

LPRINT

REM

REM

REM *hAkkRihkkdhkkiww CARBONI RRAXARFAARRTARANNASR

REM it*****t*t*ii*ﬁxcoz 3 0.05 she v e e e e O e e e A e i

LPRINT

LPRINT
LPRINT [[2.2 % 2.2 CARBONI x=.05 drdedrde ke h o deddr e ot

LPRINT:LPRINT "Temperatura = ";T;:LPRINT * (K)"
XC=.05:LPRINT "Xco2 = 0.05":

LPRINT “Fraccionament isotopic Cc-C02 = “;FC:LPRINT
LPRINT "“RELACIO AIGUA/ROCA “;:LPRINT "d13Ccc final"

WR = O.S5:LPRINT USING “### ##';WR; :LPRINT *
Cfc.5b=((WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING “###.###v; Cfc.5b

WR = 1:LPRINT USING “###.##";WR; :LPRINT ®
Cfc1b=((WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING “###.###"; Cfclb

WR = S5:LPRINT USING "###.##";WR; :LPRINT ¥
CfeSb=((WR*XCY*FC+(WR*XCY*Cif+Cic)/(1+(WR*XC))
LPRINT USING “###.###»; CfcSb

WR = 10:LPRINT USING "###.##";\R; :LPRINT ©
Cfc10b=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING “###.###"; Cfc10b

WR = 30:LPRINT USING “##¥.##",;WR; :LPRINT *
Cfc30b=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING “###.###"; Cfc30b

WR = 70:LPRINT USING “###.##";WR; :LPRINT »
Cfc70b=((WR*XC)*FC+(WR*XCY*Cif+Cic)/(1+(WR*XC))
LPRINT USING "“###.###»; Cfc70b

WR = 100:LPRINT USING "“H##.##";WR; :LPRINT "
Cfc100b=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING “###. ###"; Cfc100b

WR = 200:LPRINT USING “H## . ##";UR; :LPRINT »
Cfc200b=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING ““Hhi #it4n; Cfc200b

WR = 500:LPRINT USING “A##.##";WR;:LPRINT "
Cfe500b=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))
LPRINT USING "###.#it#»; Cfc500b



LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT [IE2 2 22222222212 +413243 CARBONI X:"l L2322 222222222 d s L]l
LPRINT

LPRINT "“Temperatura = ";T;:LPRINT " (K)"

XC=_1:LPRINT "Xco2 = 0.1%:

LPRINT "Fraccionament isotopic 13Ccc-C02 = “;FC

LPRINT “RELACIO AIGUA/ROCA *;:LPRINT "d13Ccc final®

WR = 0.5:LPRINT USING "“### .##";WR;:LPRINT ¢ ",
Cfc.S5c=((WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING "i##. ###"; Cfc.5¢c

WR = 1:LPRINT USING “###.##":\R; :LPRINT © ",
Cfcle=((WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING “### . ###"; Cfcilc

WR = S5:LPRINT USING “###.##";WR; :LPRINT ® ",
CfcSc=((WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING “###. ###"; Cfc5Sc

WR = T0:LPRINT USING "H##.##";WR; :LPRINT ",
Cfc10c=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING “### ###n; Cfc10c

WR = 30:LPRINT USING “### . ##";WR; :LPRINT " LH
Cfc30c=( (WR*XCY*FC+{WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING "###.###n; Cfc30c

WR = 70:LPRINT USING “### ##";WR; :LPRINT © ",
Cfc70c=( (WR*XC)*FC+(WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING “### ###n; Cfc70c

WR = 100:LPRINT USING “###.##";WR; :LPRINT * ",
Cfc100c=((WR*XC)*FC+{WR*XC)*Cif+Cic)/(1+(WR*XC))

LPRINT USING “##u . ###n: Cfc100c

WR = 200:LPRINT USING "“### . ##%:MWR; :LPRINT " LH
Cfc200c=( (WR*XC)*FC+(WR*XC)I*Cif+Cic)/(1+(WR*XC))

LPRINT USING “a#t. ###"; Cfc200c

WR = S500:LPRINT USING "“###.##";WR; :LPRINT * "
Cfc500c=((WR*XCY*FC+(WR*XCI*Cif+Cic)/(1+(WR*XC))

LPRINT USING "###.###v; Cfc500c

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT Miveeeancocsnsceccncacscsecssasnscee testesetsescecacasconnanns

LPRINT

LPRINT HARARAARAAARRARNARANAARARRARERAARRRRRARARRRRR AR A ARNARARANN

LPRINT © CALCUL CORBA INTERCANVI PER UN SISTEMA OBERT"
LPRINT Btttk ke kA A AR RR R AR RNRINRARR D)
LPRINT

LPRINT

LPRINT

LPRINT "SISTEMA TANCAT SISTEMA OBERT"

WR=.5:TT=LOG (WR+1)



LPRINT USING "##. #4%;WR; :LPRINT “osLPRINT USING “###. 44177
WR=1:TT=LOG (WR+1)

LPRINT USING “'### . ##;\WR; sLPRINT
WR=5:TT=L0G (WR+1)

LPRINT USING “###.##";WR; :LPRINT
WR=10:TT=L0G (WR+1)

LPRINT USING “###. ##";WR; :LPRINT
WR=20:TT=LOG (WR+1)

LPRINT USING “###.##";WR; :LPRINT
WR=30:TT=LOG (WR+1)

LPRINT USING “#&#.##";WR; :LPRINT
WR=40:TT=L0G (WR+1)

LPRINT USING “### . ##;WR; :LPRINT ¢ e sLPRINT USING “###. ##;TT
WR=50:TT=L0G (WR+1)

LPRINT USING “H## . ##";WR; :LPRINT
WR=60:TT=LOG (WR+1)

LPRINT USING "H###.##V;WR; :LPRINT
WR=70:TT=LOG (WR+1)

LPRINT USING “H##.##";WR; :LPRINT
WR=80:TT=LOG (WR+1)

LPRINT USING "“###.##";WR; :LPRINT
WR=90:TT=L0G (WR+1)

LPRINT USING “###.##";WR; :LPRINT » "o :LPRINT USING "“### . ##";7T
WR=100:TT=LOG (WR+1)

LPRINT USING “###.##";WR; :LPRINT
WR=200:TT=LOG (WR+1)

LPRINT USING “### . ##";WR; :LPRINT
WR=500:TT=LOG (WR+1)

LPRINT USING “###.#8";WR; :LPRINT
LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT WHehhbhd ke ke kA kAR R RN RRRRARAR AR ARARNNAARRRRRARRRRNNARA N
LPRINT "CALCUL CORBA DESTIL.LACID PER UN SISTEMA TANCAT"

LPRINT ® (SINGLE STAGE) "

LPRINT "DECARBONATACIO DEGUDA A LA FORMACIO DE WOLLASTONITA.®

LPRINT LA X222 22222t e a il st et s idiiestetatsdds s s ysydl

LPRINT

LPRINT NE L2212 222222232l OX!GEN W ole vie sk e e vie ok e e o A vl o e e e o vl e ok e e o b

LPRINT

LPRINT

LPRINT

LPRINT

MOoL = 100

LPRINT “Temperatura = “;T;:LPRINT " (K)":LPRINT

LPRINT “frac. molar d’0 "o sLPRINT # Frac CO2-roca”;:LPRINT " d180 final
calcita"

LPRINT "que resta a la roca®:LPRINT

FOR 4=1 TO 9

REM CALCUL Coef frac. 180co2- Roca depenen propor de Wo i Cc

MOL = MOL-10

"o LPRINT USING “###.##%;TT

WssLPRINT USING "“###.# ;77

n: LPRINT USING "“###.##; TT

WatLPRINT USING “###.##;TT

U:tLPRINT USING “###.##0;TT

"o cLPRINT USING “H##. ##%;TT

"o LPRINT USING “###. #9177

Wo s LPRINT USING “H##.##9;TT

W;:LPRINT USING "###.#8%;TT

W LPRINT USING “###.#9;TT

g WotLPRINT USING “HB#. ##v,TT

d HosLPRINT USING "#H#. ##1;7T



MOLCC= MOL/100

OXW = (1-MOLCC)/3
TOT=MOLCC+OXW
MOLCC=(MOLCC*1)/TOT
OXW=(0XW*1)/TOT

FT = MOLCC*FO2 + OXW*FCW

FT2=-FT

Ofc(J) = Oic + FT2 * (1-TOT)

LPRINT USING “H##.###;TOT; :LPRINT ¥ ", :LPRINT USING “###._###";
FT; :LPRINT “.cLPRINT USING “###.###"; 0fc(J)

NEXT J

REM CALCUL Coef Frac. CO2- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES
MoLcc= 0.05

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/TOT

OXW=(OXW*1)/TOT

FT = MOLCC*FO2 + OXW*FCW

0fc(10) = Oic + FT2 * (1-TOT)

LPRINT USING “HH#. ###";TOT;:LPRINT ® "t LPRINT USING “###. ¥,

FT;:LPRINT ® “s:LPRINT USING “###.###v; 0fc(J)

REM CALCUL Coef Frac. CO2- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES
MoLcC= 0.01

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/70T

OXW=(0XW*1)/T0T

FT = MOLCC*FO2 + OXW*FCW

0fc(11) = Oic + FT2 * (1-TOT)

LPRINT USING “###.###";TOT; :LPRINT " " :LPRINT USING “###.###;

FT;:LPRINT * “;:LPRINT USING “##H.###v; Ofc(d)

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPR]NT SRRk R R ek e b e e ve e e ek CARBONI AhhRrhhwhR el dddwkdrdddig
LPRINT

FC4=-FC

LPRINT "Coef. Fracc C02-Cc = ";:LPRINT USING “###.###"; FC4:LPRINT
LPRINT " X% mols C “o LPRINT" Xco2  “;:LPRINT ¥ d13Ccc final®
LPRINT "que resten":LPRINT

MOL = 100

FORJ=1T09

MOL =MOL-10

XC=1-(MOL/100)

Cfcs(J)=Cic-XC*-FC

LPRINT USING “### . ###"; MOL;:LPRINT ® WesLPRINT USING “###.###"; XC;:LPRINT
WesLPRINT ® 1. cLPRINT USING “###. ###"; Cfcs(J)

NEXT J

Cfcs(10)=Cic-0,.99*-FC

LPRINT ®  qu.:LPRINT * e :LPRINT 99 s LPRINT W sLPRINT M

";:LPRINT USING "###.###"; Cfcs(10)

LPRINT
LPRINT



LPRINT

LPRINT

LPRINT

LPRINT HRt ke m et d sk AR kAR h R KRR KR AR KA RRRARARRARR RN KK I RNRRA KNS
LPRINT "CALCUL CORBA DESTILACIO PER UN SISTEMA OBERT"

LPRINT * RAYLEIGH "

LPRINT "DECARBONATACIO DEGUDA A LA FORMACIO DE WOLLASTONITA.®

LPRINT A A e A o 1 s o e 3 b o 3 b 3 o o 3 0 9 2 o ot o 9 9 30 3k o 9 3k 3 o 3k o ok o 3k ok o ok o o o ok ok e ook 88

LPRINT

LPRINT (a2 22222222 2222222223 OXIGEN ARERANARTARRRERT TR RRRR
LPRINT

LPRINT

LPRINT "Temperatura = ";T;:LPRINT * (K)":LPRINT

MOL = 100

LPRINT “frac. molar d‘0 HytLPRINT © Frac CO2-roca"; :LPRINT "
LPRINT "que resta a la roca":LPRINT

FOR J4=1 TO 9

REM CALCUL :Coef Frac. CO2- Roca depenen propor de Wo i Cc

MOL = MOL-10

MOLCC= MOL/100

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/TOT

OXW=(OXW*1)/TOT

FT = MOLCC*FO2 + OXW*FCW

0fc(J) = (0ic+1000)*exp((FT/1000)*log (T0OT))-1000

d180 final calcita"

LPRINT USING “### ###V;TOT; :LPRINT ¢ o :LPRINT USING “###.M##"; FT;:LPRINT

"o :LPRINT USING "“###. #i#n; Ofc(J)
NEXT J

REM CALCUL Coef frac. C02- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES

MoLcc= 0.05

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/TOT

OXW=(0XW*1)/T0T

FT = MOLCC*FO2 + OXW*FCW

0fc(10) = (0ic+1000)*exp((FT/1000)*log (TOT))-1000

LPRINT USING “###.###";TOT; :LPRINT " "o :LPRINT USING "“###.###"; FT;:LPRINT

"o dLPRINT USING “###.#34v; 0fc(J)

REM CALCUL Coef Frac. CO2- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES

MoLcc= 0.01

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/T0T

OXW=(OXW*1)/TOT

FT = MOLCC*FO2 + OXW*FCW

0fc(11) = (0ic+1000)*exp((FT/1000)*log (TOT))-1000

LPRINT USING “H##._##H#v;TOT; :LPRINT © "asLPRINT USING “###. ###"; FT;:LPRINT

Mo LPRINT USING “###.##4n; Ofc(J)

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT Wheaaansasnasssnnds CARBON] FAYRNRRERRANNRIRANNNRN
LPRINT

LPRINT “Temperatura = ";T;:LPRINT " (K)":LPRINT



FC4=-FC
LPRINT “Coef. Fracc CO2-Cc = ";:LPRINT USING “###.###"; FC4:LPRINT

LPRINT

LPRINT " % mols C  ";:LPRINT" Xco2  M;:LPRINT f " :LPRINT ®

d13Ccc final®

LPRINT "que resten":LPRINT

MOL = 100

y=1

FOR J =1T09

y =y-.1

MOL =MOL-10

XC=1-(MOL/100)
Cfer(J)=(Cic+1000)*exp((-FC/1000)*log (y))-1000

LPRINT USING “###.###n; MOL; :LPRINT " us s LPRINT USING “H##.###Y; XC;:LPRINT
" W LPRINT USING “##H.###%; y;:LPRINT » u.LPRINT USING “###.##4"; Cfer(J)

NEXT J

Cfer(10)=(Cic+1000)*exp((-FC/1000)*Llog (.01))-1000

LPRINT " 1#;:LPRINT ® " LPRINT ".99%: :LPRINT ® s LPRINT ®
0.014; :LPRINT ® u::LPRINT USING “###.###"; Cfer(10)

LPRINY

LPRINT

LPRINT

LPRINT

LPRINT (b2 s 222222 22ttt gt Rttt ted st st ilssdsliss sty sl

LPRINT “CALCUL CORBA DESTIL.LACIO PER UN SISTEMA TANCAT"
LPRINT ® (SINGLE STAGE) "
LPRINT “DECARBONATACIO DEGUDA A LA FORMACIO DE DIOPSIDA."

LPRINT URARARAARARARAAANRAAARARARAR RN AR RARER R AR KRR ARA AR AR XK

LPRINT

LPRINT (1R 2 2232 23222222 22ddsss OXIGEN RRAARRAAARRARRANRRNRRRRRK I

LPRINT

LPRINT

LPRINT

LPRINT

MOL = 100

LPRINT "“Temperatura = “;T;:LPRINT ¥ (K)“:LPRINT

LPRINT "frac. molar d‘0 e sLPRINT ® Frac CO2-roca";:LPRINT * d180 final

calcita®

LPRINT "que resta a la roca':LPRINT

FOR J=1TO 9

REM CALCUL Coef Frac. 180co2- Roca depenen propor de Diop i Cc
MOL = MOL-10

MoLCC= MOL/100

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/707

OXW=(OXW*1)/TOT

FT = MOLCC*FO2 + OXW*FCD

FT2=-FT

0fc(J) = Oic + FT2 * (1-TOT)

LPRINT USING “###.###";TOT; :LPRINT * W, :LPRINT USING “###.###n,;
FT;:LPRINT © "o :LPRINT USING “###.##4"; Ofc(J)

NEXT J

REM CALCUL Coef Frac. CO2- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES
MoLCC= 0.05

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/TOY



FT;:LPRINT "

FT;:LPRINT ©

OXW=(OXW*1)/707

FT = MOLCC*FO2 + OXW*FCD

0fc(10) = Oic + FT2 * (1-T0T)

LPRINT USING “###.###";TOT; :LPRINT "

" :LPRINT USING “###.###n;

", sLPRINT USING “###.#84"; 0fc(d)

REM CALCUL Coef Frac. C02- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES

MoLcC= 0.01

OXW = (1-MOLCC)/3

TOT=MOLCC+0OXW

MOLCC=(MOLCC*1)/TOT

OXW=(0XW*1)/T0T

FT = MOLCC*FO2 + OXW*FCD

ofc(11) = Oic + FT2 * (1-7T0T)

LPRINT USING “###.##H";TOT; :LPRINT "

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT:LPRINT:LPRINT H¥sddssseadhnssssnsnns
LPRINT

FC4=-FC

ussLPRINT USING “###. 444,

" :LPRINT USING “### . &###"; Ofc(J)

hhkkkhhdkdhdhddrhdwrkdk i

CARBONI

LPRINT "Coef. Fracc CO2-Cc = ";:LPRINT USING "###.###"; FC4:LPRINT

LPRINT * X mols C

LPRINT ®“que resten®:LPRINT
MOL = 100

FORJ=1T09

MOL =MOL-10

XC=1-(MOL/100)
Cfes(J)=Cic-XC*-FC

LPRINT USING "###. ##40; MOL; :LPRINT *
WoLPRINT &
NEXT J
Cfcs(10)=Cic-0.99*-FC

LPRINT " 1%;:LPRINT » Mo :LPRINT ¥

“;:LPRINT USING "l . ##H"; Cfcs(10)

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

"o :LPRINT" Xco?2

WosLPRINT USING “###. #He;

WesLPRINT ® d13Ccc  final"

"ot LPRINT USING “### ###"; XC;:LPRINT
Cfes(d)

.99 cLPRINT " ", :LPRINT "

LPRINT A9 e e v e o o 3 o e o e o o e i 3l o T o A Y ol A o e 2l o e ol S o e T e o e o e e e e e W o o e e e e e e e 00

LPRINT “CALCUL CORBA DESTILACIO PER UN SISTEMA OBERT"

LPRINT ® RAYLEIGH *

LPRINT "DECARBONATACIO DEGUDA A LA FORMACIO DE DIOPSIDA"

LPRINT LA 2222 Ll 222t s i dad sl i adalalsdtddesislalsd ey

LPRINT
LPRINT nedsaasasoastnnasssss  OX]GEN
LPRINT
LPRINT

RERRRAN KRR N ARk hhdkhkil

LPRINT "Temperatura = ";T;:LPRINT " (K)":LPRINT

MOL = 100

LPRINT “frac. molar d'0 ", :LPRINT ¥
LPRINT "que resta a la roca“:LPRINT
fOR J=1 70 9

Frac CO2-roca";:LPRINT *

d180 final calcita"

REM CALCUL Coef Frac., CO2- Roca depenen propor de Diop i Cc



MOL = MOL-10

MOLCC= MOL/100

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/TOT

OXW=(0OXW*1) /70T

FT = MOLCC*FO2 + OXW*FCD

0fc(d) = (0ic+1000)*exp((FT/1000)*log (TOT))-1000

LPRINT USING "“HHE#H.##H";TOT; :LPRINT * ot PRINT USING “###.###%; FT;:LPRINT
" ".:LPRINT USING W###. ###"; 0fc(J)

NEXT J

REM CALCUL Coef Frac. CO2- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES

MOLCC= 0.05

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/T07

OXW=(OXW*1) /70T

FT = MOLCC*FO2 + OXW*FCD

0fc(10) = (0ic+1000)*exp((FT/1000)*log (TOT))- 1000

LPRINT USING “A## ###";TOT; :LPRINT » WasLPRINT USING “H###. ###"; FT;:LPRINT
" "a:LPRINT USING “### ###v; 0fc(J)

REM CALCUL Coef Frac. CO2- Roca depenen propor de Wo i Cc PROPORCIONS BAIXES

MOLCC= 0.01

OXW = (1-MOLCC)/3

TOT=MOLCC+OXW

MOLCC=(MOLCC*1)/TOT

OXW=(OXW*1)/TQT

FT = MOLCC*FO2 + OXW*FCD

0fc(11) = (0ic+1000)*exp((FT/1000)*log (TOT))-1000

LPRINT USING “###.###Y;TOT; :LPRINT ¢ WesLPRINT USING "### . ###%; FT;:LPRINT
" "o :LPRINT USING “###. ##1"; Ofc(J)

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT Messaknkdkwakhhersx CARBON] KEARRRRRAARRAKAARAKAN

LPRINT:LPRINT “Temperatura = ¥;T;:LPRINT # (K)":LPRINT

»

FC4=-FC

LPRINT "Coef. Fracc C02-Cc = ";:LPRINT USING “###.###"; FCLILPRINT

LPRINT

LPRINT * % mols C  "::LPRINT® Xco2  ";:LPRINT " f Y, iLPRINT

d13Ccc final®
LPRINT "que resten":LPRINT
MOL = 100
y=1
FOR J =1T09
y = y-.1
MOL =MOL-10
XC=1-(MOL/100)
Cfer(J)=(Cic+1000)*exp((-FC/1000)*log (y))-1000

LPRINT USING “###.###"; MOL;:LPRINT ® “otLPRINT USING “###_#RE"; XC; :LPRINT
" "o tLPRINT USING “B##.###"; vy;:LPRINT ® "a:LPRINT USING “##i ###"; Cfcr(J)

NEXT J

Cfcr(10)=(Cic+1000)*exp((-FC/1000>*log (.01))-1000

LPRINT % 1u;:LPRINT " U LPRINT 9, 99U-:LPRINT © W, :LPRINT ®

0.01%;:LPRINT ® "2 :LPRINT USING “it## ###v; Cfer(10)



1000

1M

LPRINT

LPRINT

LPRINT

LPRINT

IF T-273.15=TF then 1000

IF T-273.15>TF then 1000

GOTO 10

PRINT *VOLS CALCULAR L’INTERCANVI ISOTOPIC ENTRE LA CALCITA"
PRINT "FILONIANA MES EMPOBRIDA EN 13C I 180 I LA CALCARIA"
INPUT "“REGIONAL, S/N";RESPP$

IF RESPP$="N" THEN 1111

IF RESPP$=tn¥" THEN 1111

RUN "ISOTOPS5"

END



REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
DIM
REM
REM

SUBRUTINA ISOTOPS

AREEAARRN AR REAA AR AR AARERARARAR AR AAARRAAAR IR RA AR RN RT Rk hhddkd

PROGRAMA 1SOTOP5.BAS

ALBERT SOLER i GIL

Departament de Cristal.lografia, Mineralogia i Diposits Minerals
Facultat de Geologia, Universitat de Barcelona

BARCELONA 1989

HEEERER AR REREEARRANEATE AN R AR AR AN AN AARARA AT AR Ak ke vk kkkhkdk

PROGRAMA PER CALCULAR LES CORVES TEORIQUES D‘INTERCANVI ISOTOPIC.
PER ISOTOPS ESTABLES DE CARBONI I OXIGEN A PARTIR DE LA COMPOSICIO
ISOTOPICA DE LES CALCITES DELS FILONS ! LES REGIONALS

PER TANT INDEPENDENT DE LA TEMPERATURA

CALCULA TAMBE RELACIONS MOLARS AIGUA/ROCA.

CALCULA TAMBE FRACCIONS MOLARS DE CO2.

CALCUL PER SISTEMA OBERT 1 TANCAT.

EQUIVALENCIES:

delta 13C inicial de la calcita = Cic

delta 13C inicial del fluid (CO2) = Cif
delta 13C final de la calcita = Cfc

delta 13C calcita equilibri fluid (filé)= Cf
delta 13C final del fluid (CO2) = Cff

delta 180 inicial de la calcita = Oic

delta 180 inicial del fluid = Oif

delta 180 final de la calcita = Ofc

delta 180 calcita equilibri fluid (filé)= Of
delta 180 final del fluid = Off

relacio aigua roca = WR

FraCico molar de C02 = XC

0fc. (200),Cfc(200),Cfer(10),Cfcs(10),0fc(11),0£¢11),CF(11),WRCIT)
ENTRADA DE DADES

WRARRRARARART RN AL

COLOR 14,9:CLS

LOCATE 5,10:INPUT "313C inicial calcita";Cic
LOCATE 7,10:INPUT "3813C final calcita (filé)";Cf
LOCATE 9,10:INPUT "3180 inicial calcita";0ic
LOCATE 11,10:INPUT "3180 final calcita (filé)";0f
LOCATE 13,10:INPUT “SKARN MODELITZAT";SK$

LPRINT MEARARAAAANARAAAAEANARARRRRARARARRA AR RERRA AT RN AN RAR R RARK

LPRINT U2 s g2 224222222t tdaf et st it st t sttt sde it iesdsdsssdsssdll

LPRINT “MODELITZACIO DE LES CORVES D’INTERCANVI I1SOTOPIC DE *

LPRINT "13C i 180 ENTRE FLUID 1 ROCA, EN CALCITES. "

LPRINT "CAS PARTICULAR EN QUE CONEIXEM LA d13C I d180 D’/UNA CALCITA"
LPRINT “EN EQUILIBRI AMB EL FLUID (CALCITA FILONIANA)."

LPRINT “CALCUL FRACCIO MOLAR CO2."

LPRINT "CALCUL RELACIONS MOLARS AIGUA/ROCA."

LPRINT “Calcul de les corves de intercanvi (Sistema obert i tancat)"
LPRINT

LPRINT *  A.SOLER (1989) Dep. Cristal.lografia, Mineralogia i "



LPRINT " Dipdsits Minerals. Fac. Geologia. Univ Barcelona"
LPR I “T HERTERRR AT ANRRERAAREEE R RRRTA AN A bRk Rhddhbr vkt

LPRINT NERAEE A AR TR TR R AR A TR R RARRARRTAA AT AAAARARAAANAAAANTRA AR A ANk

LPRINT:LPRINT:LPRINT

LPRINT Meecccvacceccnnencccmnccccrronccrnecor e taccrecannroccccnccns "

LPRINT “CORBA DO/INTERCANVI (sistema tancat) segons RYE i BRADBURY, 1988"

LPRINT “CORBA D!INTERCANVI (sistema obert) segons RYE i BRADBURY, 1988"

LPRINT “RYE i BRADBURY (1988). aMERICAN jOURNAL OF sCIENCE, VOL 288, P.197-235"
LPRINT "..... wessss ehteeneronnne vesens “eesscvessnee vesanas ceennn ceass?

LPRINT

LPRINT (IR st e 222 el 2o Rl stttz adedsadetasialadlslsdsddll

LPRINT NAEREAEERARRRRRARAAERRARAANERRANRERANRAARRANARRRRA DA R RAA ARk T NI

LPRINT “MODELITZACIO DE LES CORVES D’INTERCANVI ISOTOPIC DE "
LPRINT "13C i 180 ENTRE FLUID 1 ROCA, EN CALCITES. »

LPRINT "DEL SKARN:";

LPRINT SK$

LPR l NT [IL 22 S22 222 st i il taliddastesiedtsl sl sitesdssilsslsstszys ]

LPRINT DR s s 22 s s e d Rttt ad sl iad s adlilezd el dalissdstllisslsdsslsdll

LPRINT
LPRINT
LPRINT

LPRINT NAERERRRAARR AN REERRERANA AR ENA AR ARERRRATRRRTRERERTR AR RR TN Kk Rk

LPRINT MRkt d A n ke kR ANAN A AR AR IR ARARANARARAAA AR RN R AR AR AR RERA KRR

LPRINT "313C inicial calcita = ";Cic

LPRINT “813C final calcita = "Cf

LPRINT *8180 inicial calcita = ";0ic

LPRINT “3180 final calcita (filé)";0f :LPRINT:LPRINT

LPR l NT "'Q*‘*'ﬁt****i****t*t*ﬁ*ﬁ'k*"**'*'t.*i*‘ﬁ**.i'*tﬁ**i***’iit*.it*ll

LPRINT [IRR 23 e 2223222t ant et dedd st sttt s i issesdiaesddsslels )

LPRINT
LPRINT
LPRINT

LPRINT NAXRRARFRRAAAAAARAEARAARRARRAANRERANATANRRNRARER AN RRRND

LPRINT ¥ CALCUL CORBA INTERCANVI PER UN SISTEMA TANCATH

LPRINT HERRREERARATERRANEERRERETARRRREAAEAAERAR AR AARRRAEANRRRN

PRINT
tPR I NT i3 233282222223 323 221 ox l GEN b2 2 s 2222222223222 2222223 2221
LPRINT
LPRINT “RELACIO AIGUA/ROCA *;:LPRINT “d180cc finat®
WR = 0.5:LPRINT USING “###.##";WR; :LPRINT v ",
0fc.5=(0ic+(WR/3)*0f)/((WR/3)+1)

LPRINT USING “###.###"; 0fc.S

WR = 1:LPRINT USING “A##.##";WR; :LPRINT " ",
Ofc1=(0ic+(WR/3)*0F )/ C(WR/3)+1)
LPRINT USING “###.###%; Ofcl

WR = 5:LPRINT USING “###. ##%;WR; :LPRINT ",
0fc5=(0ic+(WR/3)*0F)/ ((WR/3)+1)

LPRINT USING “###.###"; OfcS
WR = 10:LPRINT USING "###.##';WR; :LPRINT ® “,
0fc10=(0ic+(WR/3)*0F)/((WR/3)+1)

LPRINT USING “###.###%; 0fc10
WR = 30:LPRINT USING "###.##%;WR; :LPRINT ® ",
0fc30=(0ic+(WR/3)*0F )/ ((WR/3)+1)

LPRINT USING “###.##4"; 0fc30

WR = 7O:LPRINT USING "“###. ##:WR; :LPRINT © ",
0fc70=(0ic+(WR/3)*0f)/((WR/3)+1)

LPRINT USING “i##.###"; 0fc70

WR = 100:LPRINT USING “###.##%;WR; :LPRINT * "



0fc100=(0ic+(WR/3)*0f )/ (WR/3)+1)

LPRINT USING "###. ###; 0fc100

WR = 200:LPRINT USING "###.##;WR; :LPRINT " ",
0fc200=(0ic+(WR/3)*0f)/ ((WR/3)+1)

LPRINT USING “###.##%; 0fc200

WR = 500:LPRINT USING "###.##";uR; :LPRINT " ";
Dfc500=(0ic+ (WR/3)*0F)/((WR/3)+1)

LPRINT USING “###.###"; 0fc500

LPRINT

LPRINT

LPRINT (8222232222222 22223 CARBONX x=-01 1332223222222 2222222237
XC=.01:LPRINT "Xco2 = 0.01"

LPRINT "RELACIO AIGUA/ROCA ";:LPRINT “di3Ccc final

WR = 0.5:LPRINT USING "###.##":WR; :LPRINT " ",
Cfc.5a=( (WR*XC*Cf)+Cic)/(1+(WRAXC))

LPRINT USING “###.###; Cfc.5a

WR = T:LPRINT USING "###.##";WR; :LPRINT ® "
Cfela=((WR*XC*CFI+Cic)/(1+(WR*XC))

LPRINT USING "###. ###; Cfcla

WR = 5:LPRINT USING “###.##";WR; :LPRINT " ",
CfcSa=((WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “###.###m; Cfc5a '

WR = 10:LPRINT USING "###.##";WR; :LPRINT v "
Cfc10a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “###. ###; Cfc10a

WR = 30:LPRINT USING “###.##4;UR; :LPRINT ® ' ";
Cfc30a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING "###. ###"; Cfc30a

WR = 70:LPRINT USING "###.##";UR; :LPRINT ® "
CfCcT0a=( (WR*XC*CF)+Cic)/ (1+(WR*XC))

LPRINT USING "“###.###"; Cfc70a

WR = 100:LPRINT USING "###.##";WR; :LPRINT ® ",
Cfc100a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “#i#.###"; Cfc100a

WR = 200:LPRINT USING “###.##";WR; :LPRINT " "
Cfc200a=( (WR*XC*CF)+Cic)/( 1+(WR*XC))

LPRINT USING “###.###"; Cfc200a

WR = 500:LPRINT USING “###.##";WR; :LPRINT ® ";
Cfc500a=( (WR*XC*CE)+Cic)/(1+(WR*XC))

LPRINT USING "###_ ###"; Cfc500a

LPRINT

LPRINT

REM

LPRINT

LPRINT

LPRI“T HERRARRARRARRRAARAR cARBQNl X=-05 R 22233232223 222 22222 311
XC=.05:LPRINT "Xco2 = 0.05"

LPRINT “RELACIO AIGUA/ROCA *;:LPRINT “d13Ccc final®

WR = 0.5:LPRINT USING "###.##";WR; :LPRINT " ";
Cfc.5a=((WR¥XC*Cf)+Cic)/(1+(WR¥XC))

LPRINT USING "###.###"; Cfc.5a

WR = 1:LPRINT USING “###.#4";WR; :LPRINT ® ",
Cfcla=((WR*XC*CF)+Cic)/ (1+(WR*XC))

LPRINT USING “###.###"; Cfcla

WR = 5:LPRINT USING “###. ##7;UR; :LPRINT » ",
Cfc5a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “### ###"; CfcSa

WR = 10:LPRINT USING "“###.##";WR; :LPRINT * ",



Cfc10a=((WR*XC*CE)+Cic)/(1+(WR¥XC))

LPRINT USING “###.###"; Cfc10a

WR = 30:LPRINT USING "A###. ##";WR; :LPRINT " ";
Cfe30a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “### ###"; Cfc30a

WR = 70:LPRINT USING "H###.##";WR;:LPRINT " ",
Cfc70a=( (WR*XCHCF)+Cic)/ (1+(WR*XC))

LPRINT USING "###.#44"; Cfc70a

WR = 100:LPRINT USING “###.##%;UR; :LPRINT ¥ "
Cfc100a=( (WR*XC*CF)+Cic)/ ¢ 1+(WR*XC))

LPRINT USING "###.###"; Cfc100a

WR = 200:LPRINT USING "“###.##";WR; :LPRINT " "
Cfc200a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; Cfc200a

WR = 500:LPRINT USING "###.##";WR; LPRINT ",
Cfc500a=( (WR*XC*CF)+Cic)/ (1+(WR*XC))

LPRINT USING "“###.###"; CfcS500a

LPRINT

LPRINT

REM

LPRINT

LPRINT

LPRXNT (3243244222222 222323 CARBONI X: . 1 L2 23 s2 221222222222 33 31
XC=.1:LPRINT "Xeco2 = 0.1"

LPRINT “RELACIO AIGUA/ROCA “;:LPRINT “d13Ccc final

WR = 0.5:LPRINT USING "“###.##";WR; :LPRINT ¢ ",
Cfc.5a=((WR¥XC*Cf)+Cic)/(1+(HR*XC))

LPRINT USING “###.###"; Cfc.5a

WR = 1:LPRINT USING “###.##;WR; :LPRINT " ",
Cfela=((WR*XCHCF)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; Cfcla

WR = S:LPRINT USING “H¥#.##Y;WR;:LPRINT # "
Cfc5a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; CfcSa

WR = 10:LPRINT USING “###.##";WR; :LPRINT ¥ "
Cfc10a=((WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING wi##.###*; Cfc10a

WR = 30:LPRINT USING “### ##":WR; tLPRINT " ",
Cfe30a=( (WRXC*CE }+Cic)/ (1+(WR*XC))

LPRINT USING “###_###"; Cfc30a

WR = 70:LPRINT USING “### ##%;WR;:LPRINT ¥ ",
Cfe70a=( (WR*XCHCF)+Cic)/ (1+(WR*XC))

LPRINT USING “###.###"; Cfc70a

WR = 100:LPRINT USING "###.##%;WR; :LPRINT ® ",
Cfc100a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “###.###%; Cfc100a

WR = 200:LPRINT USING "###, ##";WR; :LPRINT ¥ ",
C£c200a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; Cfc200a

WR = 500:LPRINT USING “###.##";uWR; :LPRINT ",
Cfc500a=( (WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING "“###.###"; Cfc500a

LPRINT

LPRINT

REM

LPRINT

LPRINT

LPRINT Meaasansewwasesans CADBON] Xz, 2 #RAEERRRNAANARNRARR®N



XC=.2:LPRINT *Xco2 = 0.2¢

LPRINT “RELACIO AIGUA/ROCA *;:LPRINT %d13Ccc final®

WR = O.5:LPRINT USING “###.##";WR; :LPRINT "
Cfc.5a=((WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING “H#&##.##4"; Cfc.5a

WR = 1:LPRINT USING “H#H . ##";WR; :LPRINT
Cfcla=((WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; Cfcla

WR = S:LPRINT USING “###.##";WR; (LPRINT ¥
Cfc5a=((WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING “### . ###v; CfcSa

WR = 10:LPRINT USING “### ##";WR; :LPRINT ¥
Cfc10a=((WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING "“###.###"; Cfcl0a

WR = 30:LPRINT USING “###.##";\UR; :LPRINT "
Cfc30a=( (WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING “###.#n#v; Cfc30a

WR = TO:LPRINT USING “###.##";UR; :LPRINT
Cfc70a=((WR*XC*CF)+Cic)/(1+(WR*XC))

LPRINT USING “###.###4; Cfc70a

WR = 100:LPRINT USING “### . ##",WR; :LPRINT »
Cfc100a=C(WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; Cfc100a

WR = 200:LPRINT USING “### ##,UR; :LPRINT *
Cfc200a=( (WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; Cfc200a

WR = S00:LPRINT USING “###.##";WR; :LPRINT ¥
C£c500a=((WR*XC*Cf)+Cic)/(1+(WR*XC))

LPRINT USING “###.###"; C£c500a

LPRINT

LPRINT

LPRINT i iiieeinecsnecanesvancsncnvecernsscnnns Cesecscasennennnaanas "

LPRINT

LPRINT HERENRER R AR RRAR AR RERA AN AR ANEANAANANRANTRARA AR RNT N AR

LPRINT ¥ CALCUL CORBA INTERCANVI PER UN SISTEMA OBERT™

LPRINT NARRRERARRERRERRRREARNNAEARARARERAI AR RN AR AN RRRAR AR RRRIE

LPRINT

LPRINT

LPRINT

LPRINT “SISTEMA TANCAT

WR=.5:T=L0G (WR+1)

LPRINT USING "“###.##%:WR: :LPRINT ¥

WR=1:T=LOG (WR+1)

LPRINT USING “###.##";WR; :LPRINT ©

WR=5:T=L0G (WR+1)

LPRINT USING “###.##%;WR; :LPRINT #

WR=10:T=LOG (WR+1)

LPRINT USING "###.##";WR; cLPRINT

WR=20:T=LOG (WR+1)

LPRINT USING “A##.##";WR; :LPRINT

WR=30:T=LOG (WR+1)

LPRINT USING “###.#4":WR; :LPRINT
240:T=L0G (WR+1)

LPRINT USING “###.##%:UR; sLPRINT

WR=50:T=LOG (WR+1)

LPRINT USING “H###.##%;WR; sLPRINT

WR=60:T=LOG (WR+1)

LPRINT USING “AS#.#HY;WR: :LPRINT

t

SISTEMA

Yo :LPRINT

"o tLPRINT

#; :LPRINT

o LPRINT

"esLPRINT

us s LPRINT

"o iLPRINT

w; sLPRINT

#; tLPRINT

OBERTH

USING “###.#8";7

USIKG Wi 80, T

USING “###. 487

USING "“###. #3477

USING “###. #40: 1

USING “### ##%, T

USING "“###.#89;1

USING “##E #8407

USING "##. #49;T



WR=70:T=LOG (WR+1)

LPRINT USING “### . ##Y ;WR; :LPRINT
WR=80:T=LOG (WR+1)

LPRINT USING "“###.##";MR; :LPRINT
WR=90:T=LOG (WR+1)

LPRINT USING “### . ##";WR; :LPRINT
WR=100:T=LOG (WR+1)

LPRINT USING "“H##.##";WR; :LPRINT
WR=200:T=LOG (WR+1)

LPRINT USING "““###.##";WR; :LPRINT
WR=500:T=L0G (WR+1)

LPRINT USING "“### . ##9;WR; :LPRINT
LPRINT

LPRINT

LPRINT

LPRINT

REM CALCUL RELACIO AIGUA ROCA DE CALCITES.

PRINT "VOLS CONEIXER LA RELACIO AIGUA ROCA CONCRETA"
PRINT "D’ALGUNA CALCITA D’AQUEST SKARN, S/N"

INPUT RESPS

IF RESP$ = "N" THEN 10

IF RESP$ = "n" THEN 10

INPUT “MOSTRA N2 “:MOSS

INPUT *d13C CALCITA PROBLEMA":Cfc

INPUT "d180 CALCITA PROBLEMA";Ofc
WRo=3*(0fc-0ic)/(0f-0fc)

LWRO=LOG (WRo+1)

XC=0.01

WRe1=(1/XC)*((Cfc-Cic)/(Cf-Cfc))

LWRcT1=LOG (WRc1)

XC=0.05

WRc2=(1/XC)*((Cfc-Cic)/(Cf-Cfc))

LWRc2=LOG (WRc2)

XC=0.1

WRc3=(1/XC)*((Cfc-Cic)/(Cf-Cfc))

LWRc3=LOG (WRc3)

XC=0,2

WRc4=(1/XC)*((Cfc-Cic)/(Cf-Cfc))

LWRc4=LOG (WRc4)

LPRINT (a2 2ot a s d s it ad el a st ad s it st ssatstssl st tatsdzill

Y, :LPRINT USING “###.#8";T

"o :LPRINT USING “###_##";T

W, iLPRINT USING “###.#8";7

"o sLPRINT USING “H##.##M;T

W iLPRINT USING “W##.##:7

Ho:LPRINT USING “H##. . ##";T

LPRINT v CALCUL DE LA RELACIO AIGUA ROCA"
LPRINT Mot b d vk A AW A AN AR R h A AR R RRRANNRRRRRRR AR R RAR R R AR TR
LPRINT

LPRINT MOS$
LPRINT "d13C CALCITA = ";:LPRINT Cfc
LPRINT "d180 CALCITA = %;:LPRINT Ofc

LPRINT

LPRINT "A PARTIR DE L’/OXIGEN "

LPRINT “SISTEMA TANCAT SISTEMA OBERT"

LPRINT USING “###.##";WRo; :LPRINT ¥ "; sLPRINT USING "“###.#4#";LWRo
LPRINT

LPRINT "A PARTIR DEL CARBONI"
LPRINT "Xco2 = 0.01";

LPRINT USING “###.##";WRc1; :LPRINT v s :LPRINT USING “###.##v;LWRc1
LPRINT

LPRINT "Xco2 = 0.05%;

LPRINT USING "###.##";WRc2; :LPRINT ® " LPRINT USING "### . ##0;LWRC2

LPRINT
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LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
XCt=0

"Xco2 = 0.1%;

USING “WH### ##:\WRc3; :LPRINT ¥ V. :LPRINT USING “### . ##";LWRc3
"Xeo2 = 0.2%;

USING "“### . ##";WRc4; :LPRINT ® 1-LPRINT USING “WHHH#. ##";LWRcS
(IR 212202 L2322 222222222 22l I2d 2T 828t sl ittststslllsdll

IR 232222322 222222 adl gt isdiotssssdsddadssdialstistddsdssalisdsssdsdll
"XCO2 CALCULAT®

XCt=((Cfc-Cic)/(Cf-Cfc))/(3*((Ofc-0ic)/(Of-0fc)))

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
GOTO 3
END

USING "#.###4%;XCt
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