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Phenocrysts Ground Rock Disequilibrium evidence
Sample Locality Lat(uy Long(W)®  Tetute — o ——px Pz Oz Amp Tote.  Type Ol FQlz  QzR  PlgNts  E
A. Northern sector (SCN)
sCas Los Potretillos  19935730° 99030750 P 6 62 32 v F
SC54 Monte Alto 19918710 99016726°" P 4 2 64 30 v F
SC55 Las Navajas 19918250 99018°13>* P 67 6 27 v F
SC56 Las Navajas 199187467 99018°16°" P 66 34 v F
5C39 Cerro Prieto 1931°11 9992803 FP 6 2 60 20 12 M FDE ®
sC40 Cerro Prieto 1931°12  99°28°19» FP 2 60 14 16 M FDE @® ®
sc41 Lag Navajag 1931°40 9929727 P 8 70 22 v FDE ®
sc42 Las Palomas 1932°56 9930731 VP 66 10 24 M FDE ®
sC43 CerroNepen  19934°02>  99°33%36> FP 66 10 18 M FDE ® ®
sC47 Las Peiiitas 193148 99927°57° FP 10 57 20 13 M FDE @® ®
sC48 Cervantes 193147 9927728 FP 2 60 18 20 M FDE ®
5C49 Pefia de Lobos ~ 19°31°32> 99025731 P 5 18 64 9 4 M FDE ® O] ® ®
IQ2 Las Palomas 193348 9934’50 P 68 14 18 M FDE ®
IQ4 CerroNepen 19933732 99°33%38> P 60 20 20 M FDE ®
AT2 Cerro Prieto 1993120 992805 FP 6 6 58 10 20 M FDE ®
CH1 La Magnolia 1926°15 991920 P 4 78 6 12 M FDE ®
5C43a CerroNepen  19°34°02>  99°33%36> VP 18 58 2 22 M ME O] ®
5C49a Pefia de Lobos 19931732 99025731 VP 4 15 2 66 3010 M ME ® ® ®
5C49b Peffa de Lobos ~ 19°31°32>  99025%31> VP 5 12 3 70 5 5 M ME ® ® ®
B. Central sector (SCC)
SC30 Huixquilucan ~ 19°23°16>  99°19°06% FP 10 66 16 8 M FDE ® ®
$C31 San Bartolito 19924731 99°17°49% P 20 14 60 6 M FDE ®
sC32 Dos Rios 199222417 99921°167 vP 2 60 12 26 v FDE ®
sC34 Huitzizilapan ~ 19925°05>  99024°05> vP 66 8 26 M FDE ®
SC35 Pefias Cuatas 19257357 99925741 P 22 70 8 M FDE ® ®
5C36 Lomas de Aire  19°23°58”  99°26°58” FP 6 62 20 12 M FDE [O] ®
sC37 Xilotzingo 1992807 9972859 P 2 62 12 22 M FDE ®
sC38 CetroDiablo  19°28°28”  99°28°56” P 28 4 68 M FDE ®
STL Xilotzingo 192808 992849 P 4 60 12 24 M FDE ®
PC2 Pefias Cuatas 1925720 9925753 P 12 70 4 14 M FDE @® ®
SC352 PefiasCuatas 1925735 992541 P 30 65 2 3 M ME [O] ®
$C37a Xilotzingo 192807 9928759 P 16 7 2 11 M ME @® ®
C. Southern sector (SCS)
SCO S Jerénimo 19916705 99724737 vP 75 25 v F
SC10 Quellamelucan ~ 19°16°20”  99°24°04” P 20 7 73 v F
sCl1 Tianguillo 19919°01 99719731 vP 13 65 2 20 v F
$C20 Quellamelucan ~ 19°16°30”  99%23°49° P 20 4 76 v F
sc21 Conejo 19916728 99722733 vP 7515 10 v F
sC28 Salazar 19918°53 9992331 vP 64 12 24 v F
SC59 SanLorenzo  19°14°45  99915°16° F
TO1 Salazar 19917745 99923757 P 64 16 20 v F
SC8 Silencio 19916°50 9922758 vP 9 74 1 16 v FDE ®
sc12 Conejo 19916728 999227337 FP 80 ] 15 M FDE ®
$C25 Chupamirto 1992001 9926717 FP 26 24 50 M FDE ®
SC26 Chupamitto 1992001 999267177 vP 16 82 2 M FDE ®
sc27 Los Perros 19919°43 9992359 P 58 6 36 M FDE ®
sC29 Carretero 1991900 99922718 P 18 3 57 20 2 M FDE ® ®
TO2 Las Cruces 19917°40 99920727 P 12 14 60 2 12 M FDE ® ®
$C29a Carretero 1991900 99%22718% P 15 65 15 5 M ME ® ®
SC57a Garambullos  19°15°07>  99°15°49> ME
D. Transition sector Cruces — Chichinautzin (SCT)
sCL Ajusco3d 19°912°15  99°14°107 P 5 15 60 20 v FDE
sc2 Ajusco3l 19911733 9914738 P 59 6 35 M FDE ®
sC4 Cantimplora 19911735 99°14°59 vP 90 6 4 M FDE ® [O]
$C5 Cantimplora 19911°52  99°15°51> P 80 10 6 4 M FDE ®
$C6 Tezontle 19912°17 9917709 P 87 3 10 M FDE ®
sc7 Pijaros 1991104 9901847 vP 70 30 v FDE ®
sci3 San Agustin 19914221 9992508 P 50 20 20 10 T FDE ® ®
scL4 R. Agustin 19°914°18” 9924’54 P 71 8 2 12 7 M FDE ® [O] ®
sC1s R. Agustin 19°914°18”  99°25°10” P 70 2 2 20 6 M FDE ® [O] ®
sc23 Pijaros 19°10°45  99°21°15> VP 30 4 66 v FDE ®
sC24 Tezontle 19°12727  99°16734 FP 14 70 16 M FDE @® ®
5C24a Tezontle 1991227 99°1634 P 20 70 10 M ME O] ®

Modal data are percentages of phenocrysts + microphenocrysts calculated on a vesicle and groundmass free basis. Texture: P = porphyritic, FP = fluidal-porphyritic, VP =
vesicular-porphyritic, VT = vesicular trachytic. Groudmass represents 60-85% of the rocks. Groundmass texture: M = microlitic, T = trachytic, V = vitreous. Phenocrysts: Ol
= olivine, Opx = orthopyroxene, Cpx = clinopyroxene, Qtz = quartz, Amp = amphibole. Rock types: F = felsic magmas withoutdisequilibriumevidence, FDE = felsic magmas
withdisequilibriumevidence, and ME = magmatic enclave. Disequilibrium evidences: Ol + Qtz = olivine + quartz, Qtz-R = quartz with a reaction rim, Plg N + T =
plagioclases with normal and sieved texture, Enclave = presence of spherical to ellipsoidal chilled andesitic enclaves.

Table 1.-Petrographic information of the Sierra de las Cruces volcanic rocks
Tabla 1.- Informacidn petrografica de las rocas volcanicas de la Sierra de las Cruces
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F rock type FDE rock type
Sample SC45 SC45 SC45 SC45 SC40 SC31 SC32 SC32 SC32 SC35 SC35 SC35
Sector SCN SCN SCN SCN SCN scc SCC scc scc sCC SCC sCcC
Site core rim core core rim core core core core core 1im core
Texture normal normal normal normal normal normal normal normal normal normal sieved normal
%8Si02 59.64 60.90 58.18 57.65 59.64 57.11 5415 61.44 58.55 5921 5148 5521
%TiO 0.03 bdl 0.04 bdl b.dl b.dl 0.01 0.01 bd.l bdl 0.03 bd.l
%AL0s 24.92 24.27 25.97 26.48 25.47 27.03 2896 2512 27.06 2561 30.50 2827
%FeO" 0.18 0.10 0.14 0.09 0.19 042 0.35 021 0.11 0.27 0.41 018
%MnO 0.06 0.03 b.dl bdl b.dl b.dl 0.01 b.dl 0.03 bdl b.dl bd.l
%MgO 0.01 0.02 b.dl 0.02 b.d.l. 0.02 0.05 b.dl bl b.dl 0.03 0.03
%Ca0 6.56 583 782 823 6.57 845 1072 582 7.93% 694 1286 10.04
%oNa,0 7.65 8.07 6.86 6.65 6.96 6.69 5.53 712 6.86 7.32 4.37 5.66
%KH0 0.40 040 031 022 0.84 048 0.15 0.44 0.27 0.88 0.25 044
Sum 99.45 99.62 99.32 99.34 99.67 10020 9993 100.16 10081 10023  99.93 9983
Si 2.676 2719 2.619 2.596 2.688 2.563 2449 2.717 2596 2646 2.347 2.493
Ti 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000  0.000 0.001 0.000
Al 1318 1277 1.378 1.406 1343 1430 1.544 1.309 1415 1349 1.639 1.505
Fe* 0.006 0.003 0.005 0.003 0.006 0.014 0.012 0.007 0.004  0.009 0.014 0.006
Sum 4.001 4.000 4.004 4.005 4018 4.007 4.006 4.034 4015 4.004 4.001 4.005
Mg 0.001 0.001 0.000 0.001 0.000 0.001 0.003 0.000 0.000 0.000 0.002 0.002
Mn 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000
Ca 0.315 0279 0.377 0.397 0.315 0406 0.520 0.276 0.377 0.332 0.628 0.486
Na 0.665 0.699 0.59% 0.581 0.604 0.582 0485 0.610 0.590 0634 0.386 0.4%6
K 0.023 0.023 0.018 0.013 0.048 0.027 0.009 0.025 0.015 0.050 0.015 0.025
Sum 1.007 1.003 0.994 0.992 0.967 1.017 1.017 0.911 0.983 1.017 1.031 1.009
%An 314 279 379 40.1 326 400 513 303 384 327 61.1 483
%Ab 66.3 699 60.2 58.6 62.5 573 47.9 67.0 60.1 624 375 492
%0r 23 23 18 13 45 2.7 0.8 27 16 4.9 14 2.5

FDE rock type (mpc = microphenocrysts)

Sample SC37 SC37 SC25 8C25 8C25 8C29 5C29 SC14 SCl14 SC14 sC2 sC2
Sector sccC sCC SCS SCS SCs SCS SCS SCT SCT SCT SCT SCT
Site cote rim core rim core core rim core rim tim mpe mpe
Texture sieved sieved normal sieved normal normal normal sieved sieved sieved
28102 53.23 54.03 55.64 53.65 57.18 57.62 56.63 54.14 54.89 5333 65.67 62.64
%TiO, 0.03 bdl 0.02 0.04 0.01 0.02 0.02 0.03 0.08 0.09 0.05 b.dl
%Al;03 29.31 2955 28.09 29.28 26.93 2697 27.35 2838 27.78 29.12 20.29 22.85
%FeQ" 0.70 025 035 0.75 0.23 025 021 033 0.66 0.79 038 0.11
%MnO b.dl b.dl b.dl 0.08 0.02 0.02 b.d.l 0.02 0.07 b.d.l 001 b.dl
%MgO 0.02 b.dl 0.02 0.18 0.02 b.dl b.d.l 0.02 bl 0.04 0.02 b.dl
%Ca0 11.39 1126 10.10 11.58 8.44 8.63 891 10.72 1046 11.74 4.08 4.69
%Na0 510 521 582 4.98 6.57 642 6.02 537 5.19 4.60 582 3.64
%K,0 0.25 025 0.25 0.20 0.28 051 059 045 0.62 044 282 0.55
Sum 100.03  100.54 10029 100.74 99.68 10044 99.73 9946 99.75  100.15 99.14 99.48
Si 2416 2431 2.502 2418 2.572 2575 2.551 2463 2451 2419 2927 2.791
Ti 0.001 0.000 0.001 0.001 0.000 0.001 0.001 0.001 0.003 0.003 0.002 0.000
Al 1.568 1.567 1.489 1.556 1.428 1421 1452 1.522 1.486 1.557 1.066 1.200
Fe* 0.024 0.008 0.012 0.025 0.008 0.008 0.007 0.011 0.023 0.027 0.013 0.004
Sum 4.009 4.007 4.003 4.001 4.009 4.005 4.011 3998 4.003 4.007 4.008 3.995
Mg 0.001 0.000 0.001 0.012 0.001 0.000 0.000 0.001 0.000 0.003 0.001 0.000
Mn 0.000 0.000 0.000 0.003 0.001 0.001 0.000 0.001 0.003 0.000 0.000 0.000
Ca 0.554 0.543 0.487 0.559 0.407 0413 0.430 0.523 0.509 0.571 0.195 0.224
Na 0449 0455 0.507 0.435 0.573 0.556 0.526 0474 0457 0405 0.503 0.746
K 0.014 0.014 0.014 0.012 0.016 0.029 0.034 0.026 0.036 0.025 0.160 0.031
Sum 1.019 1.012 1.010 1.021 0.998 0.999 0.990 1.025 1.004 1.004 0.860 1.002
Y% An 54.5 53.7 482 55.6 40.8 414 43.4 511 508 57.0 227 224
%Ab 441 44.9 503 432 57.6 557 53.2 46.3 45.6 40.5 586 74.5
%Qr 1.4 14 1.5 1.2 1.6 2.9 3.4 25 3.6 2.5 18.7 3.1

Rock types: F = felsic magmas without disequilibrium evidence, FDE = felsic magmas with disequilibrium evidence, and ME = magmatic enclaves.
b.dl.=below detectionl imits. Cations based on 8 oxygens in mineral formulas.

Table 2.- Electron microprobe analysis of selected feldspars from Sierra de las Cruces volcanic rocks
Tabla 2.- Analisis de microsonda electrénica en cristales de feldespatos seleccionados de las rocas volcanicas de la Sierra
de las Cruces
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ME rock type

Sample SC43a  SC43a SC49a SC49a SC49a SC49a  SC49a  SC35a SC35a  SC29a  SC20a SC29a
Sector SCN SCN SCN SCN SCN SCN SCN o s5CC SCS SCS SCS
Site core core core core core core core core core core core mpc
Texture sieved normal normal sieved normal sieved sieved normal normal normal normal

%810z 54.19 55.11 58.19 57.93 58.09 54.98 53.46 59.21 58.35 56.93 57.96 61.73
%TiO; 0.05 0.05 bdl bdl 0.01 0.03 0.10 bd.l 0.01 b.dl b.dl 0.17
%AL0; 2877 27.68 2591 2633 26.02 27.92 29.04 25.61 26.52 26.69 26.58 2314
%FeC* 0.52 0.89 030 0.29 030 0.57 0.60 027 0.24 015 0.11 042
%MnO b.d.l 0.01 b.dl b.dl 0.00 b.dl b.d.l b.d.l 0.01 0.02 0.01 0.00
%MgO 0.02 0.05 0.01 0.01 0.00 0.07 0.03 b.d.l b.d.l. b.dl b.dl 0.02
%6CaQ 1049 9.88 8.00 8.28 8.15 10.55 12.16 6.94 7.89 830 7.91 447
%oNa;O 551 5.09 6.86 6.61 6.83 539 4.52 732 6.68 6.59 6.75 724
%0K,0 044 1.26 042 041 042 032 0.21 088 0.72 0.61 0.63 238
Sum 99.99 99.99 99.69 99.86 9981 99.83 99.52 100.23 10042 99.29 99.95 99.57
Si 2454 2.499 2.616 2.600 2.609 2489 2.423 2.646 2.605 2.575 2.598 2.796
Ti 0.000 0.002 0.000 0.000 0.000 0.001 0.003 0.000 0.000 0.000 0.000 0.006
Al 1.536 1.480 1373 1.393 1.378 1490 1.552 1349 1.3% 1423 1.405 1224
Fe*? 0.018 0.030 0.010 0.010 0.010 0.019 0.020 0.009 0.008 0.005 0.004 0.014
Sum 4.009 4.011 3.999 4.003 3.998 4.000 3.998 4.004 4.009 4.003 4.007 4.012
Mg 0.001 0.003 0.001 0.001 0.000 0.005 0.002 0.000 0.000 0.000 0.000 0.001
Mn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000
Ca 0.509 0.480 0.385 0.398 0.392 0.512 0.590 0.332 0.377 0402 0.380 0.215
Na 0484 0.448 0.598 0.575 0.595 0473 0.397 0.634 0.578 0.578 0.587 0.630
K 0.025 0.073 0.024 0.023 0.024 0.018 0.012 0.050 0.041 0.035 0.036 0.136
Sum 1.020 1.004 1.008 0.998 1.011 1.008 1.002 1.017 0.997 1016 1.003 0.982
%An 500 48.0 382 40.0 388 51.1 59.1 327 379 396 379 21.9
%Ab 47.5 44.7 594 57.7 588 47.2 397 624 58.0 57.0 58.5 64.2
%o0r 2.5 7.3 2.4 2.3 24 1.7 12 4.9 4.1 34 36 13.9

Table 2.-(Cont.)
Tabla 2.- (Cont.)
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FDE rock type ME rock type
Sample SC29 SC29 SC29 5C29 SC29 SC49a SC49a SC49a SC49a
Sector SCS SCS SCS SCS SCS SCN SCN SCN SCN
Site core — — — rim core — - rim
%310, 56.78 56.50 61.09 58.97 53.36 53.46 59.60 59.94 58.00
%TiO; bdl 0.01 b.dl b.dl 0.05 010 0.01 b.dl 0.01
%Al03 27.26 28.06 23.84 25.44 29.39 29.04 2493 25.02 26.22
%FeO! 017 017 0.21 0.13 0.67 0.61 020 0.24 0.16
%MnO 0.06 0.03 0.01 0.04 0.02 bdl 0.023 b.dl. 0.06
%MgO 0.01 b.dl b.dl b.d.l 0.01 0.03 0.01 b.d.l. 0.03
%Ca0 887 948 5.60 7.00 11.91 12.16 694 6.88 837
%Na;O 612 6.15 7.70 7.10 4.93 4.52 720 7.38 6.70
%IK,0 045 036 1.06 0.73 0.25 022 042 0.44 035
Sum 99.72 100.77 99.51 99.41 100.58 100.15 9933 99.89 99.90
Si 2556 2523 2.735 2.651 2411 2423 2.676 2.677 2.602
Ti 0.000 0.000 0.000 0.000 0.002 0.003 0.000 0.000 0.000
Al 1447 1477 1.258 1.348 1.565 1.551 1319 1.317 1387
Fe' 0.006 0.006 0.007 0.004 0.023 0.021 0.007 0.008 0.005
Sum 4.009 4.006 4.001 4.004 4.001 3998 4.002 4.002 3.995
Mg 0.001 0.000 0.000 0.000 0.001 0.002 0.001 0.000 0.002
Mn 0.002 0.001 0.000 0.002 0.001 0.000 0.001 0.000 0.002
Ca 0428 0454 0.269 0.337 0.577 0.590 0334 0.329 0402
Na 0.534 0.532 0.668 0.619 0432 0397 0.627 0.639 0.583
K 0.026 0.021 0.061 0.042 0.014 0.013 0.024 0.025 0.020
Sum 0991 1.008 0.998 1.000 1.024 1.002 0.986 0.993 1.010
% An 433 45.1 26.9 337 56.4 591 340 332 40.0
%Ab 54.1 52.9 67.0 62.1 422 397 63.6 64.3 58.0
%0r 26 20 6.1 4.2 14 12 24 25 2.0

b.d.l. = below detection limits. Cations based on 8 oxygens in mineral formula.

Table 3.-Electron microprobe analysis of selected feldspars as core to rim profiles from Sierra de las Cruces volcanic
rocks

Tabla 3.- Analisis de microsonda electronic para cristales de feldespato, como perfiles de centro a borde, seleccionados
de rocas volcanicas de la Sierra de las Cruces
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F FDE ME
rock type rock type rock type

Sample SC45 S5C45 SC45 S5C45 5C45 SC43 5C37 SC2 SC2 SC2 SC2 SC49a
Sector SCN SCN SCN SCN SCN SCN hlele) SCT SCT SCT SCT SCN
Site core core core core core core core core rim core core core
%8Si0; 4582 44.77 46.49 46.69 46.51 46.94 42.11 43.24 43.17 4484 41.92 41.20
%AL0; 787 8.55 7.01 7.62 7.64 13.94 11.64 11.38 11.44 1044 12.79 1278
%TiOz 122 161 112 129 133 150 2.60 221 1.85 183 213 213
%Cr;03 b.d.l b.d.l b.d.l b.d.l 0.02 003 0.05 b.dl b.dl b.d.l b.d.l. 0.01
%Fe0" 13.44 15.08 1510 12.94 13.52 590 9.22 11.75 13.51 12.24 12.39 1236
%eMnO bd.l 0.04 bd.l bdl b.dl 001 b.dl 0.01 0.01 0.06 bdl b.dl
YoMgO 14.68 12.83 13.03 14.89 13.99 12.27 16.27 14.46 12.94 1447 13.44 14.40
%Ca0 11.02 10.53 11.42 10.76 10.93 12.63 11.82 11.94 11.27 1094 11.67 11.65
%N2;0 152 172 134 144 1.51 156 225 2.19 2.08 211 237 2.38
%eK20 035 036 040 022 0.32 218 0.87 031 040 032 031 0.28
%6NiO 0.05 b.d.l 0.02 0.03 0.01 0.03 b.dl b.dl 0.03 0.10 b.d.l. b.d.l
%C1 0.05 0.06 017 0.03 0.04 0.01 0.04 0.03 0.03 0.04 0.02 0.02
- 0.01 0.01 0.04 0.01 0.01 bdl 013 0.01 0.01 0.01 bdl b.dl
O=CLF
Sum 96.03 95.56 96.14 9592 95.83 97.80 98.00 97.53 96.74 98.30 97.04 97.21
Si 6.68 6.63 6.89 6.77 6.82 6.93 5.94 6.27 6.33 645 6.12 597
Aliv 132 137 111 1.23 118 1.07 2.06 1.73 167 1.55 188 2.03
Sum 8.00 8.00 8.00 8.00 3.00 8.00 8.00 8.00 3.00 8.00 8.00 8.00
Alvi 0.03 0.12 012 0.07 0.14 135 0.01 021 031 021 033 0.16
Ti 013 0.18 012 0.14 0.15 021 031 024 0.20 0.20 023 0.23
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe* 1111 11.06 11.02 1091 10.87 11.08 11.24 9.04 9.53 9.96 10.73 1031
Mg 319 283 288 322 3.06 2.70 341 312 283 310 293 311
Fe™ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mn 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Ni 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Sum 14.48 14.19 1415 1435 14.21 1535 14.98 12.62 12.87 1349 14.22 13.81
Ca 172 167 181 167 1.72 200 178 185 177 1.69 183 181
Na 043 049 039 040 0.43 0.56 0.71 0.61 059 0.59 0.67 0.67
K 0.07 0.07 0.08 0.04 0.06 041 0.07 0.06 0.07 0.06 0.06 0.05
Sum 221 223 228 212 2.20 297 2.55 253 244 233 2.56 2.53
Cat 24.69 24.42 24.42 2446 24.41 26.32 25.53 23.14 2331 2382 24.78 24.34
Sum
Group® Ca Ca Ca Ca Ca Ca Ca Ca Ca Ca Ca Ca
Name" MH MH MH MH MH EDE MH TS TS TS MH TS
Prefix® Fe Fe Fe Fe Fe K Fe-Ti Fe Fe Fe Fe Fe

Classification scheme of Leake et al. (1997) using the NEWAMPHCAL program (Yavuz et al., 1999). *Group: Ca = calcic amphibole; Fe-Mg = ferri-
magnesian amphibole. "Name: EDE = edenite, MH = magnesiohastingsite; TS = tschemarkite. “Prefix: Fe = ferri; K = potassic; Fe-Ti = ferri-titano; F-
K-Na-Ti-Fe = fluorian-potassic-sodic-titano-ferric. b.d.l1. = below detection limit.Cations based on 23 oxygens in mineral formula.

Table 4.-Electron microprobe analysis of selected amphiboles from Sierra de las Cruces volcanic rocks
Tabla 4.- Anélisis de microsonda electrénica de cristales de anfibol en rocas volcanicas de la Sierra de las Cruces



Velasco-Tapia et al. / Journal of Iberian Geology 39 (1) 2013: Supplementary material

FDE rock types

Sample  SC31 5C31 5C31 5C32 5C35 SC35 5C35 5C35 5C37 5C37 S5C29 5C29 5C29
Sector SsC S5C 8SC scc SCC sCC scc scc oo scc SCS SCS 5CS
Site core rim core core core rim core rim core core core core core
%310, 52.71 53.81 5431 51.92 53.62 52.24 53.50 52.24 52.63 53.06 55.44 52.68 55.26
%TiO; 0.32 0.20 0.26 0.12 012 0.09 0.20 0.09 0.10 0.13 0.19 0.09 0.14
%ALO; 2.60 238 2.19 1.93 275 0.80 317 0.80 0.79 0.72 1.60 081 1.54
%FeQ" 13.73 11.52 12.43 22.68 877 22.20 9.11 22.20 22.57 21.59 7.95 22.23 8.39
%MnO 0.01 0.02 b.dl 0.02 0.00 0.00 0.02 b.dlL 0.02 b.dl 0.07 b.dl 0.02
%MgO 28.82 3021 30.00 22.93 31.63 23.14 31.08 23.14 23.94 24.30 33.17 23.27 33.23
%Ca0 1.78 1.38 1.45 0.61 1.50 0.59 2.08 0.59 0.53 0.55 1.53 067 1.20
%Na;0 0.01 0.04 bdl 0.05 0.03 0.06 0.06 0.056 b.dl 0.05 0.06 0.04 0.06
%NiIiO 0.07 0.08 0.15 0.04 013 0.03 0.11 0.03 b.dl 0.07 0.10 bdl 0.16
%Cr;,04 0.09 0.24 0.13 0.01 055 0.03 0.62 0.03 b.dl 0.02 0.52 b.dl 0.58
Sum 100.14 99.88 10092 100.31 99.10 99.18 99.95 99.12 100.58 100.49 100.63 99.79 100.58
Si 189 191 192 193 1.90 1.96 1.89 1.96 1.95 1.96 193 196 1.93
Aliv 0.11 0.09 0.08 0.07 0.10 0.04 0.11 0.04 0.05 0.04 0.07 0.04 0.07
Sum 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Alvi 0.00 0.01 0.01 0.02 0.02 0.00 0.02 0.00 0.02 0.01 0.01 0.00 0.01
Ti 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.02
Fe' 012 0.09 0.08 0.08 0.09 0.06 0.10 0.06 0.09 0.07 0.09 0.05 0.10
Mg 154 1.60 158 127 1.67 129 1.64 129 1.32 134 172 129 1.73
Fe* 029 026 029 0.63 017 0.64 0.17 0.64 0.61 0.59 0.14 0.64 0.15
Mn 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
Ni 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
Ca 0.07 0.05 0.05 0.02 0.06 0.02 0.08 0.02 0.02 0.02 0.06 0.03 0.04
Na 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
Sum 204 2.03 2.03 203 2.03 2.02 2.03 2.02 2.03 2.02 2.03 202 2.03
%En 76 80 79 64 84 64 82 64 65 66 86 64 86

%Fs 20 17 18 35 13 35 14 35 34 33 12 34 12

%Wo 3 3 3 1 3 1 4 1 1 1 3 1 2

Table 5.-Electron microprobe analysis of selected orthopyroxenes from Sierra de las Cruces volcanic rocks
Tabla 5.- Andlisis de microsonda electrénica de cristales de ortopiroxeno seleccionados en rocas volcanicas de la Sierra
de las Cruces
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F rock type FDE rock type

Sample SCas SC45 SC45 Sc40 SC40 SC40 SC43 SC43 SC43 SC31 SC31
Sector SCN SCN SCN SCN SCN SCN SCN SCN SCN sCC scc
Site core core rim core core rim core core core core core
%8i0; 52.04 5286 54.91 5534 52.72 54.22 54.40 52.11 54.09 54.37 54.77
%TiO, 011 020 0.20 0.14 0.15 0.14 0.18 017 0.24 0.24 0.15
%AL0; 1.25 262 1.09 1.33 1.61 141 0.85 227 2.04 2.25 2.02
%FeQ" 23.44 17.58 21.04 8.93 16.04 13.16 17.22 20.70 12.24 13.12 9.71
%MnO 0.05 043 0.03 0.05 b.d.l b.d.l b.d.l b.d.l. 0.01 b.d.l. b.dl
%MgO 22.05 2452 21.73 32.92 27.11 2941 26.30 24.06 29.26 29.16 3048
%Ca0 053 116 0.54 1.01 1.07 148 1.70 085 1.56 1.30 1.57
%Na,0 0.02 0.04 0.04 0.05 0.07 b.d.l 0.01 0.04 0.05 0.05 0.04
%NiO 0.01 b.d.l 0.01 0.12 b.d.l 0.09 b.d.l 0.07 0.04 0.08 0.14
%Cr;0; b.d.l 0.16 b.d.l. 0.51 0.08 0.14 b.d.l. 0.05 0.34 0.10 0.41
Sum 99.50 9957 99.59 100.40 98.85 100,05 100.66 10032 9987  100.67 99.29
Si 1.96 194 2.03 1.93 1.93 1.94 1.97 192 1.93 1.93 1.94
Aliv 0.04 0.06 0.00 0.07 0.07 0.06 0.03 0.08 0.07 0.07 0.06
Sum 2.00 2.00 2.03 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Alvi 0.01 0.05 0.05 0.01 0.00 0.00 0.00 0.02 0.02 0.02 0.03
Ti 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00
Cr 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01
Fe*? 0.04 0.00 0.00 0.09 0.09 0.08 0.03 0.08 0.05 0.05 0.02
Mg 124 134 1.19 1.72 1.48 1.57 1.42 132 1.56 1.54 1.61
Fe™ 070 0.54 0.65 0.17 0.40 0.32 0.49 056 031 033 027
Mn 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca 0.02 0.05 0.02 0.04 0.04 0.06 0.07 0.03 0.06 0.05 0.06
Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sum 201 2.00 1.92 2.03 2.03 2.03 2.01 2.03 2.02 202 201
%En 62 69 64 85 74 78 71 66 79 78 32

%F's 37 28 35 13 24 20 26 32 18 20 15

Y%Wo 1 2 1 2 2 3 3 2 3 2 3

b.d.l. =below detection limit. Cations based on 6 oxygens in mineral formula.

Table 5.- (Cont.)
Tabla 5.- (Cont.)
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ME rock type

Sample SC43a SC49a SC49a SC49a SC49a SC35a SC35a SC29a SC29a  8C29a SC29a SC29a SC29a
Sector SCN SCN SCN SCN SCN sCC scC SCS SCS SCS SCS SCS SCS
Site core core rim core core core core core core core core core core
%Si02 54.60 54.59 5542 54.52 53.88 5423 54.78 55.49 54.42 56.32 55.29 5533 5425
%TiO; 021 0.18 0.14 0.17 0.20 017 0.14 0.07 017 0.13 011 0.10 027
%AlL0s 231 191 405 214 244 226 201 135 179 1.13 134 1.55 243
%FeO" 1049 9.13 1381 930 9.80 8.85 10.09 750 8.06 7.29 8.18 822 8.07
%MnO b.d.l b.dl 0.01 b.dl b.d.l b.dl b.d.l 0.07 0.06 b.d.l. b.dl b.d.l b.d.l
%MgO 3145 30.91 2324 30.92 31.20 3194 30.56 3324 32.34 33.02 33.30 32.94 31.02
%Cal 123 1.97 134 1.92 1.56 157 1.84 122 1.65 1.32 126 1.59 297
%Na,O 0.06 017 1.00 0.04 0.07 0.04 0.03 0.03 0.06 0.04 0.02 0.03 0.12
%NiQ 0.03 0.04 0.03 0.09 0.06 0.13 0.14 0.08 010 0.19 0.09 0.09 012
%Cr,05 050 0.29 bl 027 0.28 037 020 046 035 0.31 0.59 0.44 0.26
Sum 100.88 99.19 99.04 9937 99.49 99.56 99.79 99.51 99.00 99.75 100.18 100.29 9951
Si 1.91 1.94 1.99 1.93 191 1.91 194 154 193 1.96 1.93 193 1.92
Aliv 0.09 0.06 001 0.07 0.09 0.09 0.06 0.06 0.07 0.04 0.07 0.07 0.08
Sum 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Al vi 0.01 0.02 0.16 0.01 0.01 0.01 0.02 0.00 0.00 0.01 0.01 0.00 0.02
Ti 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Cr 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01
Fe™? 0.09 0.06 0.00 0.09 0.09 0.09 0.05 0.06 0.09 0.02 0.09 0.09 0.08
Mg 1.64 1.63 125 1.65 1.65 1.68 1.61 1.74 1.71 1.72 1.73 1.71 1.63
Fe*? 022 021 042 0.20 0.20 017 025 016 015 0.19 0.15 015 0.16
Mn 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
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Ca 0.05 0.07 0.05 0.06 0.06 0.06 0.07 0.05 0.06 0.05 0.05 0.06 0.11
Na 0.00 0.01 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Sum 2.03 202 195 2.03 2.03 2.03 202 202 2.03 201 2.03 203 2.03
%En 82 83 73 82 83 84 81 87 85 87 86 85 82
%Fs 15 14 24 14 15 13 15 11 12 11 12 12 12
YoWo 2 4 3 4 3 3 4 2 3 2 2 3 6

Table 5.- (Cont.)
Tabla 5.- (Cont.)
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FDE rock type

Sample Sc40 Sc40 SC40 SC29 SC29 SC31 SC31 SC31 SC31 SC31 SC31 SC37
Sector SCN SCN SCN scc scC scc scc scC SCC scC SCC scC
Site 1imQz  rimQz core core core core rimOpx __ core core rim core rimOpx
%Si0; 52.65 52.40 51.50 49.72 51.41 50.97 51.27 50.84 51.59 51.14 52.05 52.80
%TiO; 0.18 0.16 029 067 0.54 0.69 0.59 0.68 044 050 0.41 0.39
% ALO; 0.51 031 181 389 2.81 359 2.94 333 290 295 221 2.05
%FeO" 8.01 8.14 637 766 633 7.09 7.50 7.59 7.04 622 5.85 6.66
%MnO 0.03 0.01 b.dl b.d.l 0.05 0.01 b.dl 0.01 0.08 b.dl. b.d.l b.dl
%MgO 1621 1641 17.02 15.81 17.34 16.07 17.90 15.91 16.66 16.79 17.53 20.81
%Cad 2133 2223 2149 21.28 21.32 21.67 19.04 21.50 21.52 22.12 21.50 16.59
% Na,O 0.50 032 04 041 0.36 042 0.39 0.35 041 039 0.34 0.30
%NiQ 0.01 bd.l 0.05 0.04 0.07 0.02 0.04 0.06 bdl. 0.06 0.07 0.02
%6Cr303 0.01 bd.l 011 bd.l 0.20 012 0.26 0.29 0.08 021 0.20 035
Sum 99.44 99.98 99.05 99.48 10043 100.65 99.93 100.56 10072 10038 100.16 99.97
Si 1.97 1.95 1.92 1.86 1.89 1.88 1.89 1.88 1.90 1.88 1.91 192
Aliv 0.03 0.05 0.08 0.14 0.11 012 011 012 0.10 0.12 0.09 0.08
Sum 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Al vi 0.01 0.03 0.00 0.03 0.01 0.03 0.02 002 0.02 0.01 0.01 0.01
Ti 0.01 0.00 0.01 0.02 0.01 0.02 0.02 002 0.01 0.01 0.01 0.01
Cr 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.01
Fe*? 0.11 0.14 013 0.15 013 012 012 012 013 0.14 0.11 0.09
Mg 0.90 0.91 0.95 0.88 0.95 0.88 0.98 0.88 091 092 0.96 113
Fe™ 0.14 0.11 0.06 0.09 0.06 010 011 012 0.09 0.05 0.007 011
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca 0385 0.89 0.86 0.85 0.84 085 0.75 085 0385 087 0.85 065
Na 0.04 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02
Sum 2.04 2.05 2.05 2.05 2.04 2.04 2.04 2.04 2.04 2.05 2.04 2.03
%En 45 44 47 45 48 45 50 45 46 46 48 57
YoFs 13 12 10 12 10 11 12 12 11 10 9 10
YoWo 43 43 43 43 42 44 38 43 43 44 43 33

Cations based on 6 oxygens in mineral formula.

Table 6.-Electron microprobe analysis of selected clinopyroxenes from Sierra de las Cruces volcanic rocks
Tabla 6.- Andlisis de microsonda electronica de cristales de clinopiroxeno seleccionados en rocas volcanicas de la Sierra
de las Cruces
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FDE rock type ME rock type

Sample SC37 SC37 SC25 SC25 SC29 SC29 SC14 SC14 SC49a SC49a  SC29  SC29a
Sector sce sce SCS SCS SCS SCs SCT SCT SCN SCN SCS SCS
Site core rim core rim core core rimQz  rimQz core core rimQz  rimQz
%Si0; 50.35 51.08 51.49 52.00 49.72 51.41 5349 5372 51.72 53.26 5142 51.54
% TiO, 0.77 0.51 0.55 0.50 0.67 0.54 0.11 0.18 0.52 035 0.64 0.61
% AL O, 4.05 2.95 2.97 241 389 281 0.20 063 248 131 1.67 184
%FeO" 7.06 6.96 7.14 577 7.66 633 7.04 551 5.67 474 739 8.05
%MnO bd.l 0.03 0.02 b.dl b.dl 0.05 0.03 b.d.l 0.04 010 0.01 0.02
%MgO 17.01 15.97 16.29 16.83 15.81 17.34 1612 1681 17.11 18.50 15.67 16.33
%Cad 19.99 21.54  21.20 2222 21.28 2132 2186 2233 21.16 2109 2148 2091
% Na,©O 0.50 0.45 0.39 038 041 036 036 047 035 021 046 046
%NiO 0.09 0.01 b.dl. 0.04 0.04 0.07 b.dl b.d.l 0.01 011 0.02 b.dl
%6Cr303 012 0.05 0.10 0.18 b.dl 020 b.dl b.d.l 0.07 022 b.d.l. 0.04
Sum 99.94 99.55 100.15 100.33 99.48 100 43 9921 99.65 99.13 99.89 98.96 99.80
Si 1.86 1.90 1.90 191 1.86 1.89 1.99 1.98 192 1.95 1.93 1.92
Aliv 0.14 0.10 0.10 0.09 0.14 0.11 0.01 0.02 0.08 0.05 0.07 0.08
Sum 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Al vi 0.04 0.03 0.03 0.01 0.03 0.01 0.00 0.01 0.02 0.00 0.00 0.00
Ti 0.02 0.01 0.02 0.01 0.02 0.01 0.00 0.00 0.01 0.01 0.02 0.02
Cr 0.00 0.00 0.00 0.01 0.00 0.01 0..00 0.00 0.00 0.01 0.00 0.00
Fe? 0.14 011 0.09 0.10 0.15 0.13 0.04 0.06 0.08 0.06 0.10 012
Mg 0.94 0.89 0.90 0.92 0.88 0.95 0.89 0.92 0.94 1.01 0.88 0.91
Fe* 0.08 0.11 0.13 0.007 0.09 0.06 0.18 0.11 0.09 0.09 0.13 0.13
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca 0.79 0.86 0.84 0.87 0.85 0.84 0.87 0.88 0.84 0.83 0.87 0.83
Na 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.01 0.03 0.03
Sum 2.05 2.04 2.03 203 2.05 2.04 2.01 2.02 203 2.02 2.03 2.04
%En 48 45 46 47 45 48 45 47 48 51 44 46
YoFs 11 11 11 9 12 10 11 9 9 8 12 13
YoWo 41 44 43 44 43 42 44 45 43 41 44 42

Table 6.- (Cont.)
Tabla 6.- (Cont.)



Velasco-Tapia et al. / Journal of Iberian Geology 39 (1) 2013: Supplementary material

FDE rock type ME rock type
Sample Sc49 SC49 SC14 SC14 SC14 SC14 SC49a SC49a
Sector SCN SCN SCT SCT SCT SCT SCT SCT
Site core rim core rim core Tim core core
Mineral ol ol ol ol ol ol ol 0l
%310, 40.11 3961 39.73 39.52 40.24 4027 40.23 4033
%Ti0; 0.02 b.dl b.dl 0.02 bdl b.dl 0.03 0.01
%AL0s 0.05 0.03 0.06 bd.l 0.02 028 0.06 0.06
%FeO! 11.61 1230 12.83 14.79 12.69 11.18 10.10 11.22
%MnO b.d.l b.d.l b.dl b.d.l b.dl b.d.l. 001 b.dl
%MgO 48.60 4810 47.20 45.55 45.87 48.23 49.68 4841
%Ca0 015 016 0.18 016 013 017 018 0.13
%NiO 0258 018 028 018 027 032 062 0.25
%Cr;03 b.d.l 0.04 b.dl b.d.l b.dl b.d.l b.d.l b.dl
Sum 100.77 10041 100.27 10022 99.22 10044 100.90 100.39
Si 0.985 0.980 0.987 0.950 1.007 0.990 0.982 0.992
Al 0.002 0.001 0.002 0.000 0.001 0.008 0.002 0.002
Sum 0987 0.981 0.989 0.990 1.007 0.998 0.984 0.994
Ti 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000
Cr 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Fet3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fet2 0238 0.255 0.266 0.310 0266 0.230 0.206 0.231
Mn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mg 1.780 1.775 1.747 1.701 1711 1.767 1.808 1.775
Ca 0.004 0.004 0.005 0.004 0.003 0.004 0.005 0.003
Ni 0.005 0.004 0.006 0.004 0.005 0.006 0.012 0.005
Sum 2.027 2.038 2.024 2.019 1.985 2.008 2.032 2.014
%Fo 88 87 87 85 87 88 90 38
FDE rock type ME rock type
Sample 5C40 5C40 SC43 5C43 SC35a SC35a  SC43a SC43a
Sector SCN SCN SCN SCN SCN SCN SCN SCN
Site core core core core core core core core
Mineral mag ilm mag Ilm mag ilm mag ilm
%Si0; 0.28 0.08 0.10 0.34 0.06 0.05 1.85 0.09
%Ti0; 4.60 3790 6.53 47.74 636 42.95 911 4741
%ALOs 1.29 0.35 0.96 0.07 1.05 0.12 127 0.06
%Fe0! 8348 5507 88.34 50.93 86.89 5359 77.99 5171
%MnO b.d.l 0.03 b.dl 0.02 0.06 0.06 bdl b.d.l
%MgO 1.35 420 056 146 1.06 2.69 0.62 113
%Ca0 0.19 024 0.05 0.15 0.07 023 028 0.05
%K 0 0.03 0.07 0.01 0.04 bd.l b.dl 0.06 0.07
%Cry04 0.07 0.04 0.09 b.d.l 053 0.07 0.05 0.01
%NiO 0.18 0.01 0.06 0.01 013 0.07 017 0.10
Sum 9147 9799 96.70 100.76 96.21 9983 9140  100.63
Si 0.011 0.002 0.004 0.008 0.002 0.001 0.072 0.002
Ti 0134 0.698 0.182 0.883 0.177 0.791 0268 0.882
Al 0.059 0.010 0.042 0.002 0.046 0.004 0.059 0.002
Fet3 1.646 0.588 1.583 0.214 1.578 0.410 1257 0.228
Fet2 1.058 0.540 1.152 0.834 1.115 0.687 1.2%0 0.841
Mn 0.000 0.001 0.000 0.001 0.002 0.001 0.000 0.000
Mg 0.078 0.153 0.031 0.054 0.059 0.098 0.036 0.042
Ca 0.008 0.006 0.002 0.004 0.003 0.006 0.012 0.001
K 0.002 0.002 0.001 0.001 0.000 0.000 0.003 0.002
Cr 0.002 0.001 0.003 0.000 0.016 0.001 0.002 0.000
Ni 0.006 0.000 0.002 0.000 0.004 0.001 0.005 0.002
Cat Sum 3.004 2.001 3.002 2.001 3.002 2.000 3.004 2.002
%mol usp ilm usp ilm usp ilm usp ilm
13.5 676 18.7 88.9 18.0 78.2 30.0 88.3

Minerals: ol = olivine, mag = magnetite, ilm = ilmenite. Molecular fractions of ulvaspinel (% molusp) and ilmenite (%
molilm) calculated by Stormer (1983). b.d.1. = below detection limit Cations based in 4 oxygens in olivine formula.

Table 7.-Electron microprobe analysis of olivine and opaque minerals from Sierra de las Cruces volcanic rocks
Tabla 7.- Analisis de microsonda electrénica para cristales de olivino y minerals opacos en rocas volcanicas de la Sierra
de las Cruces
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F rock type FDE rock type
Sample SC45 SC20 SCI0 sC2l SC28 SC49 SC43 Q4 CHL SC47 SC39 A Q2
Sector SCN SCS SCS scs SCs SCN SCN SCN SCN SCN SCN SCN SCN
Lat(NF  19°35°30”  19°16'30” 191620” 19°16°28"  19°18°53” 19°31°327  19°934°027  19°33°32"  19°26°157  19°31°48™ 193117 19931°20”  19°33°48”
Long (WP  99°30°50”  99°23'49”  99°24°04”  99922°33°  99°23°31" 99°25°31°  99°33°36”  99°333IZ 99°19°20°  99°27’ST 99°28°03 9928057 99°34°50”
Locality ~ Potrerillos  Quellamel  Quellamel  Conejo Salazar Pefia C.Nepen  C.Nepen Magnolia Pefiitas Cerro Cerro Palomas
Lobos Prieto Prieto
TAS D D D D D D D D D D D D D
Original composition (% m/m)
Si0; 6636 6376 64.65 6627 6778 6284 6222 63.23 6288 65.07 64.80 65.17 67.83
TiO, 0537 0.625 0617 0.626 0.525 0.643 0.766 0.747 0725 0633 0.660 0617 0.537
ALO; 15.66 1677 1595 1641 15.75 15.96 1617 16.36 1542 1551 15.88 15.99 16.00
Fe,05' 339 441 412 3.12 3.49 4.80 503 494 5.05 429 439 412 332
Mno 0.059 0.056 0.063 0.021 0.056 0.077 0080 0076 0080 0.074 0.066 0064 0.057
MgO 1.54 223 237 0.65 048 414 260 266 331 283 174 244 131
Ca0 359 415 411 311 3.18 4385 4385 492 5.09 449 4.05 407 3.77
Na:0 438 447 447 3.92 436 442 443 439 416 434 415 420 446
K:0 228 187 184 2.26 2.15 1.83 185 191 185 232 2.34 237 228
P,05 013 013 011 0.13 0.14 0.15 019 029 016 018 0.19 017 0.14
LT 1.77 1.77 124 341 2.064 0.34 091 0.65 0.53 018 2.07 1.02 055
Total 99.696 100241 99.540 99.927 99975 100.050 99.116  100.173 99255 99917 100340 100231 100254
Adjusted composition (%m/m)
$i0, 67.94 61.96 6597 68.83 69.41 63.25 63.60 63.77 6393 6545 66.16 65.89 68.199
Na;0 448 455 4.56 407 447 445 453 443 423 437 4.2 425 448
K,0 233 191 1.8 235 220 184 189 193 188 233 2.39 240 229
MgO 1.58 227 242 068 049 417 2.6 268 336 285 178 247 132
CIPW nom
Q 22.00 1750 1886 27.62 26.44 13.34 15.06 15.78 1602 17.29 2006 18.82 22.69
or 13.79 1126 1110 13.87 13.01 10.89 11.18 11.38 1112 13.79 14.12 14.16 13.55
Ab 37.94 3853 3859 3445 3778 37.65 3831 37.46 3579 3694 3585 3593 37.94
An 1672 2011 1839 15.14 15.22 18.42 19.19 19.46 1824 16.08 1817 17.98 17.00
c - 016 - 2.26 0.82 - - - - - - - -
Di 052 - 137 - - 3.87 337 264 516 416 0.89 107 0.73
Hy 633 9.19 363 3.88 4.00 1241 898 9.26 994 846 747 887 547
Mt 1.33 172 161 124 137 1.85 1.98 191 197 1.66 172 1.60 128
1 1.04 121 120 124 1.02 123 149 143 140 121 128 119 1.03
Ap 031 031 026 0.31 033 0.35 043 0.68 038 042 0.45 040 033
Mg-v 55.04 5767 60.77 35.95 27.05 69.92 58.11 59.19 6384 63.99 5163 6147 51.52
FeO/MgO 1.98 178 157 432 6.54 1.04 175 167 137 136 2.27 152 228

TAS = Rock classification following the Le Bas e al. (1986) scheme. A = andesite, D = dacite. Adjusted composition (% m/m) and CIPW norm calculated applying SINCLAS
program (Verma et al., 2002, 2003). Mg-v = 100*Mg™ / (Mg* + 0.9 [Fe*? + Fe™]), atomic; Fe*? and Fe* calculated from adjusted FeO and Fe,0; following Middlemost (1989)

Table 8.-Major element analysis and CIPW norm of representative rocks from Sierra de las Cruces
Tabla 8.- Andlisis de elementos mayores y norma CIPW para rocas representativas de la Sierra de las Cruces
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FDE rock type

Sample SC38 PC2 SC37 SC35 SC36 SC30 STI SC31 SC32 TO2 SC29 TOI SC8 SC25
Sector scc scc scc scc scc scc scc scc scc SCS SCS SCS SCS SCS
Lat (NP 19°28°28  19°25°207  19°928°07°°  19°2°357  19°23°58  19°23°167  19°28°08" 19924°31° 19922417  19°17°407  19°19°00”  117°45”  19°16'50”  19°20°01°
Long (W)°  99°28'56"  99°25°53"  99928°59"  99°25'41” 996’58 9°19°06  99°28'49"  9PITA9” 9921’16 9920277 99VLIST 9°ISTT 992258 99°26°17"
Locality Diablo Cuatas  Xilotzingo  Peifas Aire  Huixquiliean Xilotzingo ~ Bartolitt  DosRios Las Carretero  Salizar  Silencio  Chupamirto
Cruces
TAS D D D D D D D D D D D D D
Original composition (% m/m)
Si0, 62.43 63.11 6267 6243 61.99 61.02 62.87 6101 6606 6085 63.25 6249 64.42 63.88
TiO, 0.743 0630 0721 0658 0.757 0.659 0755 0642 0615 0883 0644 0887 0593 0637
ALO; 16.57 1616 1562 1583 16.56 15.90 1643 1605 1579 16.08 15.51 15.93 15.99 1540
Fe,05 4388 488 487 457 573 460 496 435 400 589 467 526 429 424
Mno 0082 0071 0.08 0076 0077 0073 0074 0069 0077 0093 0085 005 0078 005
MgO 256 344 3.01 352 224 334 191 3.06 148 382 345 153 279 2.09
Ca0 527 494 5.14 478 3.84 477 441 469 372 5.70 478 390 483 380
Na,0 419 432 420 429 4.03 449 419 458 441 425 427 460 449 388
K0 1.63 167 210 167 1.89 178 212 185 214 1.63 192 202 192 212
P,05 015 014 024 015 016 016 023 016 016 022 017 022 015 017
Lor 084 60 093 052 3.86 0.79 218 049 1.4 0.5 0.59 201 042 263
Total 99345 99.981 99.581 98494 101134 100582 100129 99951 99.932 99.966 99.339 98.897 99971 98.897
Adjusted composition (% my/m)
Si0; 63.61 63.73 6376 6394 64.01 6437 64.43 6457 6730 6149 64.28 64.78 6492 66.57
Nax0 427 436 427 439 4.16 452 429 462 449 429 434 477 453 4.04
K0 1.66 1.69 214 171 1.95 179 217 187 218 1.65 1.95 209 1.94 221
MgO 261 347 3.06 361 231 336 1.96 3.09 151 386 351 159 281 218
CIPW nom
Q 16.49 1546 1528 1555 18.69 15.78 17.55 1568 2157 1195 1582 17.05 1655 2181
or 982 996 1262 1011 11.53 10.58 12.84 1103 1288 9.73 1153 12.37 1144 1305
Ab 36.12 36.92 3616 3718 3521 3820 3633 3900 3802 3633 36.72 4034 3829 3422
An 22.00 19.97 1787 1946 18.59 18.07 2025 1792 1729 2019 17.77 17.46 17.94 1849
c - - - - 1.33 - . - - . . - . 023
Di 297 312 525 3.08 - 3.77 052 363 037 561 419 091 -
Hy 891 1111 896 1119 10.51 10.19 855 937 674 11.89 1052 751 883
Mt 191 189 1.0 180 227 177 1.95 168 1.56 207 182 209 1.70
1 144 125 1.39 128 1.49 126 147 123 119 1.69 1.2 175 . 126
Ap 035 033 057 036 038 037 055 037 038 051 040 053 035 041
Mg-v 58.56 6551 6248 6748 5130 6617 5092 6546 4993 6282 66.56 43.95 6367 57.04
FeO/MgO 172 128 1.46 117 230 124 234 128 243 139 122 3.09 138 183

Table 8.-(Cont.)
Tabla 8.- (Cont.)
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FDE rock type ME rock type
Sample SC13 SC23 SC24 SC7 SC6 SC2 SC37a SC9a SC24a SC9b SC35a
Sector sC SCT SCT SCT SCT SCT sce sC SCS SCN scc
Lat(NP 1914217 19°10°45>  1912°27°  1911°04 191217 19°11°33” 19°28°07° 1931°32° 19912277 19°931°32  19°25°35
Long (WP 99°25°08  9921°15" 91634  9%°1847°  9®17°09"  99°14°38" 99°28°59" 9925°31°" 991634 9925317 99°25°41%
Locality — S.Agustin A Pdjaros  Tezontle  A.Pdjaros  Tezontle  Ajuscodl S.AXilozingo  PefiaLobos  Tezontle Pefia  PeilasCuatas

Lobos

TAS A A D A D D A A A A A
Original composition (% m/m)
Si0; 59.79 60.65 6233 6161 62.83 64.68 51.93 5824 5833 58.96 5933
TiO, 0.792 0820 0799 0774 0.739 0.615 1.044 0.701 0976 0.689 0.765
ALO; 15.84 16.58 1649 1621 16.91 1665 16.05 1542 17.02 15.02 16.83
Fe,05 573 564 4384 520 496 4.09 699 5.79 6.71 5.92 575
Mno 0.099 0.095 0086 0.086 0.081 0078 0111 0.096 0115 0.093 0.069
MgO 5.06 382 263 322 238 174 345 645 383 6.08 379
€a0 5.75 512 479 5.03 486 445 637 644 57 6.22 48
Na,0 422 424 443 410 473 449 404 351 400 3.57 4.13
K:O 1.58 175 159 1.90 152 1.57 141 143 14 141 1.54
P10s 018 022 018 021 018 017 031 0.14 022 0.14 016
Lot 037 025 033 113 037 082 5314 0480 1523 0.598 3.029
Total 99.411 99.185 98495 99470 99.560 99353 100.019 93.697 99934 98.700 100.193
Adjusted composition (% m/m)
Si0; 60.64 61.57 6373 6290 6358 6584 5833 59.57 59.60 6038 6134
Na,0 428 430 453 419 479 4.57 429 3.59 418 3.66 427
K:0 1.60 178 1.63 194 154 1.60 1.50 146 143 144 1.59
MgO 513 388 269 329 241 177 3.66 6.60 391 6.23 3.9
CIPW norm
Q 939 11.87 1595 1453 15.00 19.87 7.63 9.12 10.14 10.61 12.069
or 9.47 10.50 961 1147 9.09 9.44 885 8.64 845 8.53 9.408
Ab 3622 3642 3832 3542 40.50 3868 3630 3038 3333 30936 36.131
An 19.89 21.36 2087 2064 2066 2101 2283 2260 2446 21292 23539
c - . - - - - - . - . 0.025
Di 632 240 181 280 208 027 7.01 732 241 7.521 -
Hy 14.75 13.36 956 1131 890 7.54 11.94 1820 1440 17.328 14.877
Mt 202 1.99 1.90 184 193 1.60 2.58 206 238 2.105 2.064
1 1.53 158 155 1.50 142 119 211 136 1.89 1341 1.502
Ap 042 052 043 050 042 0.40 0.76 033 052 0.331 0382
Mg-v 69.70 63.83 5942 6173 5638 5340 5625 7437 59.79 72793 63.192
FeO/MgO  1.02 133 1.66 145 188 212 182 081 1.58 0.876 1.363

Table 8.- (Cont.)
Tabla 8.- (Cont.)
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F rock type FDE rock type

Sample SC45 8C20 SC10 sc21 SC28 SC49 SC43 JQ4 CH1 SC47 8C39 AL Q2

Sector SCN SCS SCS SCS SCS SCN SCN SCN SCN SCN SCN SCN SCN
Lat (NP 19°35°30  19°16°30" 19°1620°* 19°16°28>*  19°18°53** 19°31°32> 19°34°027  19°33°32  19726°15°°  19°31°48>  19°31°11”  19°31°20™  19°33°48”
Long 99°30°50”  99°23°49™  99°24°04>* 99°22°33>  99°23°31"° 99°25°31”  99°33'36™ 33 99°19°20°" 99 99°28°0: 99°28°0: 99°34°50™

Wy

Locality Potrerillos  Quellamel  Quellamel Congjo Salazar Pefia C.Nepen  C.Nepen  Magnolia Pefiitas Cerro Cerro Palomas

Lobos Prieto Prieto

TAS D D D D D D D D D D D D D
v 64 85 77 75 69 101 96 87 99 89 94 86 68

Cr 30 100 99 7 30 160 60 62 99 90 70 88 39
Co 7 13 11 5 7 16 14 14 14 11 11 11 6

Ni b.dl 60 45 30 b.dl 50 40 53 26 40 30 45 b.dl
Cu b.dl. 30 18 20 10 10 20 25 bl 10 20 20 b.dl
Zn 30 40 bdl 50 60 50 70 62 78 40 50 73 69
Ga 19 20 19 18 19 18 20 19 19 19 20 19 19
Rb 58 48 46 58 57 40 47 48 49 51 57 57 7

Sr 408 448 416 364 414 431 461 449 439 601 553 594 447

Y 14.0 14.0 17.0 16 22 18.0 210 19.1 172 14.0 16.0 143 13.7
Zr 145 132 129 157 146 109 145 146 129 137 142 153 139
Nb 5.0 3.0 4.0 4.0 30 4.0 5.0 6.2 52 4.0 4.0 5.0 74
Cs 4.1 16 12 21 27 13 23 2.0 17 21 23 22 24
Ba 473 417 397 499 456 414 428 417 420 517 534 509 581

La 16.5 138 14.1 16.9 171 14.0 16.8 157 13.6 16.9 20.7 182 209
Ce 32.1 258 259 29.2 299 264 324 322 29.1 357 419 374 386
Pr 391 3.61 3.69 4.53 4.60 356 439 4.16 389 431 526 437 4.51
Nd 15.0 14.6 152 18.7 19.1 14.6 179 165 15.6 17.2 20.8 18.0 17
Sm 330 330 340 4.2 4.30 340 4.10 3.56 321 3.60 430 3.54 331
Eu 0.91 1.04 110 115 128 1.04 115 123 107 108 127 1.19 1.02
Gd 310 320 340 380 4.00 350 4.10 347 317 340 370 283 2.53
Tb 0.50 0.50 0.50 0.60 0.70 0.50 0.60 0.56 052 0.50 0.60 045 0.43
Dy 2.40 2.60 2.80 3.00 4.00 3.00 370 3.19 3.03 250 3.00 251 2.38
Ho 0.50 0.50 0.60 0.50 0.70 0.60 0.70 0.65 0.59 0.50 0.60 048 043
Er 1.30 1.40 1.60 150 220 180 2.00 1.84 1.64 130 1.70 1.34 1.25
Tm 0.20 0.21 024 023 032 026 031 0.26 024 020 025 020 0.18
Yb 1.30 13 16 15 20 170 210 1.69 151 130 1.60 126 116
Lu 0.20 0.20 022 022 030 026 032 0.26 024 0.20 024 0.20 0.17
Hf 39 34 37 37 38 32 38 38 37 36 4.0 43 39
Ta 0.50 03 03 04 04 030 0.50 0.40 032 040 0.50 041 0.50
Th 6.30 3.50 340 4.10 4.40 3.60 4.70 4.08 4.07 5.80 630 5.50 5.79

2.30 1.40 1.60 180 2.00 140 1.70 1.71 175 2.10 2.60 242 241
b.d L. =below detection limit.

Table 9.-Trace element analysis of representative rocks from Sierra de las Cruces
Tabla 9.- Andlisis de elementos traza de rocas representativas de la Sierra de las Cruces
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FDE rock type

Sample SC38 PC2 SC37 SC35 SC36 SC30 ST1 SC31 8C32 TO2 SC29 TO1 SC8 8C25
Sector scc scc scc scc scc scc scc scc scc SCS SCS SCS SCs SCS
Lat (N)° 1972828 19°25°207"  19°28°07°°  19°25°35"  19°23°58” 19°23°16>° 19228°08 19°24°31”° 19°22°41> 19°17°40  19°19°00”*  19°17°45” 19°16°50°* 19°20°01°*
Long 99°28°56”  99°25°53"  99°28°59™°  99°25°41”  99°26°58” 99°19°06”" 99°28°49"" 99°17°49>* 99°21°16 99°20727°  99°22°18  99°23°57*" 99°22°58*" 99°26°17"
Wy

Locality Diablo Cuatas Xilotzingo Pefias Aire Huixquilucan  Xilotzingo Bartolito Dos Rios Las Carretero Salazar Silencio Chupamirto

Cruces

TAS D D D D D D D D D A D D D D

v 99 89 103 91 92 82 91 87 71 17 92 90 84 66
Cr 60 160 110 150 150 150 110 170 50 204 180 85 129 100
Co 12 14 15 15 7 15 14 12 10 17 20 11 12 11
Ni 20 52 50 50 70 90 38 60 b.dl 295 110 54 37 40
Cu 20 15 20 20 20 30 18 20 10 23 10 24 25 20
Zn 50 61 60 40 50 70 67 40 50 74 70 80 50 80
Ga 20 19 20 18 20 19 19 19 20 18 19 20 19 20
Rb 34 44 43 7 42 40 46 40 59 36 43 47 48 48
Sr 507 483 683 451 452 473 631 486 434 515 533 499 428 495
Y 16 15.6 17 13 20 16 233 15 21 25.1 16.0 12.4 36.0 20.0
Zr 136 125 139 133 138 130 139 133 137 132 125 127 126 164
Nb 4.0 45 4.0 3.0 4.0 4.0 53 4.0 5.0 5.0 4.0 54 4.0 50
Cs 0.7 13 13 1.0 13 13 15 11 34 08 14 14 12 19
Ba 420 394 566 370 447 416 566 412 485 401 469 454 434 477
La 148 12.8 236 121 19.1 143 27.7 138 268 18.4 16.5 157 189 252
Ce 315 249 49.7 264 312 303 492 29.1 356 338 349 310 29.5 377
Pr 3.94 355 633 326 5.15 3N 835 3.60 648 483 444 431 4.57 653
Nd 16.0 152 25.5 134 215 14.8 344 14.9 26.1 21.5 178 17.9 182 26.8
Sm 7 30 51 31 7 33 68 33 54 4.65 3.90 353 4.10 550
Eu 1.09 1.02 145 0.99 134 1.01 212 104 148 148 110 118 117 149
Gd 3.60 291 440 3.00 4.40 3.20 5.60 320 4.90 436 370 3.08 440 490
Tb 0.5 04 06 0.5 7 0.5 08 0.5 0.7 0.73 0.50 046 070 070
Dy 31 2.7 32 2.6 3.6 2.7 42 27 39 4.14 290 228 4.00 3.60
Ho 0.6 0.5 06 0.5 0.7 0.5 08 0.5 0.7 0.79 0.60 041 080 0.70
Er 1.7 15 1.7 14 18 1.5 23 1.5 21 232 1.60 1.11 2,60 1.90
Tm 0.26 021 025 021 027 0.22 032 022 031 033 024 0.16 036 028
Yb 1.7 14 16 13 17 14 21 14 19 21 16 10 21 17
Lu 0.26 021 024 021 026 0.21 033 022 0.29 031 024 016 030 028
Hf 37 37 37 36 3.6 34 39 35 3.6 37 33 36 36 42
Ta 030 029 040 030 030 0.30 035 030 0.50 03 03 04 04 04
Th 3.70 3.14 5.00 340 4.00 3.60 4.75 3.60 5.30 290 430 386 370 540
u 1.00 155 180 130 1.40 140 202 130 2.00 120 150 168 170 150

Table 9.- (Cont.)
Tabla 9.- (Cont.)
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FDE rock type ME rock type
Sample SC13 5C23 5C24 SC7 5C6 SC2 SC37a S5C49a 5C24a SC49b SC35a
Sector SCT SCT SCT SCT SCT SCT scc SCN scc SCN Rele
Lat (N 19°14°21°° 19°10°45°°  19°12°27  19°11°04™  19°12°17*" 19°11°33” 19°28°07" 19°31°32> 19°12°27 19°31°32” 19°25°35%
Long (W) 99°25°087  99°21°157 916’347 99°1847  99°17°09 99°14°38” 99°28°59” 99°25°31” 9916’34 99°25°317° 99°25°41”
Locality S.Agustin A Pdjaros  Tezontle A Pdjaros  Tezontle  Ajusco3l S.AXilolzingo  PefiaLobos  Tezontle Peiia. PeiiasCuatas
Lobos
TAS A A D A D D A A A A A
v 110 102 96 88 80 9 150 125 116 123 100
Cr 203 120 60 86 50 bdl 220 280 120 230 240
Co 20 16 11 12 11 7 26 22 20 22 17
Ni 17 50 30 33 27 b.dl 90 80 70 100 80
Cu 24 20 10 24 13 bl 50 10 40 20 30
Zn 65 60 50 62 59 48 80 60 90 60 80
Ga 20 20 19 19 21 21 18 18 20 17 19
Rb 31 37 28 36 29 27 31 29 27 31 35
Sr 492 458 481 418 503 584 813 474 496 458 453
Y 19 19 17.0 19 19 17 24.0 18.0 19.0 22,0 14.0
Zr 131 168 137 162 142 118 138 100 129 103 114
Nb 4.0 6.0 4.0 6.0 4.0 4.0 30 3.0 4.0 30 30
Cs 15 16 0.7 16 06 0.7 13 1.0 0.6 11 11
Ba 406 457 377 495 392 399 507 329 319 358 309
La 140 19.1 124 17.7 12.1 113 26.8 123 12.7 136 11.1
Ce 303 368 26.8 364 256 245 589 239 285 254 25.0
Pr 395 485 347 4.55 343 314 8.01 312 3.65 355 322
Nd 168 199 14.6 182 144 13.0 344 133 158 14.8 13.5
Sm 37 42 3.60 39 33 31 7.00 3.10 3.7 330 310
Eu 127 133 1.09 120 112 1.09 2.09 1.03 131 111 110
Gd 37 4.1 3.50 37 35 31 58 330 3.60 330 290
Tb 0.6 0.6 0.60 0.6 0.5 0.5 0.80 0.50 0.60 0.60 050
Dy 30 34 3.00 3.0 29 27 4.50 2.90 3.40 330 280
Ho 06 07 0.60 06 06 06 0.90 0.60 0.70 0.70 0.50
Er 18 19 1.60 17 17 16 240 1.70 1.90 2.00 1.50
Tm 0.26 028 0.24 0.25 0.24 0.25 034 0.25 0.28 029 023
Yb 16 18 15 16 15 16 230 1.60 1.80 1.90 150
Lu 0.24 027 0.24 023 023 0.24 036 0.24 0.26 028 023
Hf 36 4.1 3.6 44 39 35 39 2.9 3.40 290 320
Ta 03 04 03 0.5 03 03 0.30 0.20 0.30 030 030
Th 2.7 34 2.50 33 23 2.7 380 2.80 2.00 2.80 2.60
u 12 1.1 0.80 13 10 14 170 0.90 0.70 110 120

Table 9.- (Cont.)
Tabla 9.- (Cont.)
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Sample Locality Sector Rock type TAS St/ St 26 NdNd 26
SC45 Los Potrerillos SCN F D 0.704173 0.000007 0512839 0.000007
5C20 Quellamelucan e F D 0.703957 0.000009 0512898 0.000007
sC28 Salazar e F D 0.704002 0.000007 0512903 0.000007
SC39 Cerro Prieto SCN FDE D 0.704145 0.000008 0512865 0.000007
sC49 Peiia de Lobos SCN FDE D 0.704212 0.000008 0512814 0.000007
SC32 Dos Rios scc FDE D 0.704045 0.000008 0512858 0.000005
sC29 Carretero ey FDE D 0.704095 0.000007 0512861 0.000006
sC23 Agua de Pajaros SCT FDE A 0.704153 0.000008 0512875 0.000006
SC4% Peiia de Lobos SCN ME A 0.704199 0.000008 0512812 0.000006
SC35a Pefias Cuatas scc ME A 0.703917 0.000007 0512864 0.000007
SC37a Sta. Ana Xilotzingo scc ME A 0.704268 0.000008 0512820 0.000006

Rock type: F = Felsic magmas, FDE = Felsic magmas with disequilibrium evidence, ME = Chilled magmatic enclaves. TAS = Rock
classification following the Le Bas et al. (1986) scheme. A = andesite, D = dacite.

Table 10.-Sr and Nd isotopic ratios for selected rocks from Sierra de las Cruces
Tabla 10.- Relaciones isotopicas de Sr'y Nd para rocas seleccionadas de la Sierra de las Cruces.



