
Meriggi et al., 2008, Revista Mexicana de Ciencias Geológicas, 25(2), 197-216 �

	

Electronic supplement 25-2-01 
to	the	paper

Heterogeneous	magmas	of	the	Quaternary	Sierra	Chichinautzin	
volcanic field (central Mexico): the role of an amphibole-bearing mantle 

and magmatic evolution processes

by

Lorenzo Meriggi, José Luis Macías, Simone Tommasini, Lucia Capra, and Sandro Conticelli

published in

Revista Mexicana de Ciencias Geológicas, 2008, 25(2), 197-216

Tables

A1:  Modal mineralogical analyses
A2:  Selected analyses of olivine
A3:  Selected analyses of clinopyroxene
A4: Representative analyses of plagioclase
A5: Representative analyses of oxide
A6: Major and trace element composition

This electronic supplement contains 10 pages.



Meriggi et al., 2008, Revista Mexicana de Ciencias Geológicas, 25(2), 197-216�

Sa
m

pl
e:

d-
37

M
X

15
M

X
01

M
X

44
d-

25
T

E
B

M
X

42
M

X
51

M
X

36
M

X
39

.2
M

X
07

d-
10

Lo
ca

lit
y:

Te
zo

yu
ca

C
ua

ut
l

C
ha

pu
lte

pe
c

Es
pe

ra
nz

a
Pe

la
ga

to
s

Te
na

ng
o

La
gu

ni
lla

La
m

a
C

ap
ul

hu
ac

C
ua

te
 G

ra
nd

e
V

ill
a 

M
et

ep
ec

St
a.

	C
ru

z
La

tit
ud

e 
N

:
�8

°4
8’

40
”

�9
°0

9’
55

”
�9

°�
�’

�7
”

�9
°0

5’
35

”
�9

°0
6’

00
”

�9
°0

6’
4�

.9
’’

�9
°0

4’
3�

”
�9

°0
5’

3�
”

�9
°�

�’
5�

”
�9

°�
�’

�3
”

�9
°�

4’
58

”
�9

°�
0’

�8
”

Lo
ng

itu
de

 W
:

99
°�

�’
36

”
99

°�
5’

30
”

99
°3

3’
�4

”
99

°�
6’

0�
”

99
°5

0’
00

”
99

°3
7’

49
.4

’’
99

°�
3’

56
”

99
°3

�’
46

”
99

°�
7’

��
”

99
°�

6’
�0

”
99

°4
6’

30
”

99
°�

9’
44

”
A

lti
tu

de
 (m

):
1,

22
5

2,
88

0
2,

59
0

2,
88

0
1,

24
3

2,
64

0
2,

82
0

2,
63

0
2,

71
0

2,
73

0
2,

69
0

2,
61

2
A
ffi
ni
ty
:

H
-T

iO
2

H
-T

iO
2

H
-T

iO
2

H
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

Tr
an

si
tio

na
l

Tr
an

si
tio

na
l

Tr
an

si
tio

na
l

H
-K

2O
R

oc
k 

ty
pe

:
B

A
A

D
B

A
A

A
A

B
A

B
A

B
TA

O
l	P

h
7.

�
6.

0
�.

0
-

��
.8

0.
�

0.
7

0.
7

8.
4

7.
9

3.
5

-

O
l M

Ph
0.

8
-

0.
�

-
�.

0
tr

-
-

0.
9

-
�.

�
-

C
px

 P
h

-
�.

9
6.

�
�.

�
�.

0
tr

3.
�

0.
�

0.
7

�.
5

-
��

.�

C
px

 M
ph

-
0.

�
-

0.
4

0.
�

-
0.

�
tr

0.
�

-
-

�.
5

O
px

 P
h

0.
4

0.
3

�.
9

0.
7

-
0.

�
�.

0
�.

4
-

-
-

-

O
px

 M
ph

-
-

0.
5

0.
�

-
-

0.
�

-
-

-
-

-

X
en

o	
Q

z
-

-
-

-
-

3.
7

-
5.

4
-

-
�.

5
-

X
en

o	
Pl

g
-

0.
6

-
-

-
�.

3
-

�.
8

-
-

-
-

X
en

o 
C

px
/A

np
-

-
-

-
-

�.
8

-
�.

9
-

-
-

-

Pl
g 

M
Ph

�3
.�

��
.5

�7
.0

�.
9

�3
.6

��
.�

4.
4

��
.0

8.
6

�3
.�

4.
7

-

G
dm

78
.5

78
.5

7�
.3

94
.6

7�
.5

70
.9

89
.5

76
.6

8�
.�

76
.6

89
.�

86
.4

To
t

�0
0.

0
�0

0.
0

�0
0.

0
�0

0.
0

�0
0.

0
�0

0.
0

�0
0.

0
�0

0.
0

�0
0.

0
�0

0.
0

�0
0.

0
�0

0.
0

Ve
sc

ic
le

s
9.

0
33

.0
�3

.�
7.

4
�.

4
��

.3
9.

6
��

.�
9.

0
�6

.6
�0

.�
8.

4

Ta
bl

e A
1.

 M
od

al
 m

in
er

al
og

ic
al

 a
na

ly
se

s (
vo

l. 
%

) o
f r

ep
re

se
nt

at
iv

e 
sa

m
pl

es
 fr

om
 th

e 
Si

er
ra

 C
hi

ch
in

au
tz

in
 v

ol
ca

ni
c 

fie
ld

. M
or

e 
th

an
 7

50
 p

oi
nt

 c
ou

nt
ed

.

Ph
 =

 p
he

no
cr

ys
t (

>0
.3

 m
m

), 
M

Ph
 =

 m
ic

ro
ph

en
oc

ry
st

s (
>0

.0
3 

m
m

), 
G

dm
 =

 g
ro

un
dm

as
s (

<0
.0

3 
m

m
). 

Q
z:

 q
ua

rtz
, P

lg
: p

la
gi

oc
la

se
, A

m
p:

 a
m

ph
ib

ol
e.

 A
: a

nd
es

ite
, B

: b
as

al
t, 

B
A

: b
as

al
tic

 a
nd

es
ite

, B
TA

 =
 b

as
al

tic
 

tra
ch

y-
an

de
si

te
, D

: d
ac

ite
. O

l: 
ol

iv
in

e,
 C

px
: c

lin
op

yr
ox

en
e,

 O
px

: o
rth

op
yr

ox
en

e.



Meriggi et al., 2008, Revista Mexicana de Ciencias Geológicas, 25(2), 197-216 3

Sa
m

pl
e:

d-
37

d-
37

d-
37

d-
25

d-
25

d-
25

d-
25

Sc
08

Sc
08

Sc
08

M
x8

4
M

x8
4

d-
53

d-
53

d-
53

Lo
ca

lit
y:

Te
zo

yu
ca

Te
zo

yu
ca

Te
zo

yu
ca

Pe
la

ga
to

s
Pe

la
ga

to
s

Pe
la

ga
to

s
Pe

la
ga

to
s

Te
na

ng
o 

Te
na

ng
o 

Te
na

ng
o 

Te
pe

xi
ng

o
Te

pe
xi

ng
o

C
ap

ul
hu

ac
C

ap
ul

hu
ac

C
ap

ul
hu

ac
A
ffi
ni
ty

H
-T

iO
2

H
-T

iO
2

H
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

Tr
an

s.
Tr

an
s.

Tr
an

s.
Te

xt
ur

e
Ph

	C
or

e
Ph

	C
or

e
Ph

	R
im

Ph
	C

or
e

Ph
	C

or
e

Ph
	R

im
G

dm
Ph

	C
or

e
Ph

	C
or

e
G

dm
Ph

	C
or

e
Ph

	C
or

e
Ph

	C
or

e
Ph

	C
or

e
G

dm
M

in
er

al
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l
O

l

Si
O

�
40

.�
40

.7
40

.4
40

.7
40

.9
4�

.�
4�

.�
40

.�
39

.6
37

.5
40

.�
40

.4
40

.�
39

.6
39

.0

Ti
O

�
0.

0�
bd

l
0.

0�
bd

l
bd

l
0.

03
bd

l
bd

l
bd

l
0.

0�
	0

.0
�

0.
03

0.
04

bd
l

0.
09

A
l �O

3
0.

�6
bd

l
0.

04
0.

04
0.

03
bd

l
0.

03
bd

l
0.

04
bd

l
bd

l
0.

04
bd

l
bd

l
0.

06

C
r �O

3
0.

�8
0.

04
0.

0�
0.

0�
0.

0�
	0

.0
4

0.
0�

bd
l

bd
l

bd
l

0.
03

bd
l

0.
0�

bd
l

bd
l

Fe
O

��
.3

��
.9

�4
.�

��
.0

�3
.3

�3
.3

�5
.�

�3
.�

�6
.6

30
.�

�5
.3

�3
.�

��
.�

�7
.5

�9
.�

M
nO

0.
�8

0.
�4

0.
��

0.
�7

0.
�0

0.
�3

0.
�0

0.
�6

0.
��

0.
44

0.
�0

0.
�7

0.
�6

0.
�6

0.
4�

N
iO

0.
40

0.
4�

0.
�8

0.
4�

0.
�9

0.
�6

0.
�0

0.
34

0.
��

0.
��

0.
09

0.
08

0.
44

0.
3�

0.
09

M
gO

46
.9

46
.8

45
.5

47
.9

47
.5

44
.5

44
.�

47
.4

�
44

.6
3�

.7
45

.3
46

.6
48

.�
44

.4
4�

.0

C
aO

0.
�6

0.
�6

0.
�0

0.
�3

0.
�5

0.
�3

0.
��

0.
�0

0.
�4

0.
�8

0.
��

0.
08

0.
��

0.
�5

0.
�9

Fo
rs

te
rit

e
86

.8
86

.3
84

.6
87

.4
86

.�
85

.3
83

.6
86

.�
8�

.5
65

.4
83

.7
86

.�
87

.4
8�

.5
78

.9

Fa
ya

lit
e

��
.8

�3
.4

�4
.9

��
.3

�3
.5

�4
.3

�6
.0

�3
.5

�7
.�

33
.9

�5
.9

�3
.6

��
.3

�8
.0

�0
.�

La
rn

ite
0.

�0
0.

�0
0.

30
0.

�0
0.

�0
0.

�0
0.

�0
0.

�3
0.

�8
0.

�6
0.

�6
0.

��
0.

�0
0.

�0
0.

40

Te
ph

ro
ite

0.
�0

0.
�0

0.
�0

0.
�0

0.
�0

0.
30

0.
�0

0.
�7

0.
��

0.
50

0.
��

0.
�8

0.
�0

0.
30

0.
40

M
g#

 (b
ul

k 
ro

ck
)

67
.�

67
.�

67
.�

73
.7

73
.7

73
.7

73
.7

65
.6

65
.6

65
.6

6�
.5

6�
.5

70
.9

70
.9

70
.9

Ta
bl

e A
2.

 S
el

ec
te

d 
an

al
ys

es
 o

f o
liv

in
e 

(O
l) 

in
 sa

m
pl

es
 fr

om
 th

e 
w

es
te

rn
 S

ie
rr

a 
C

hi
ch

in
au

tz
in

 v
ol

ca
ni

c 
fie

ld
 p

lu
s P

el
ag

at
os

 a
nd

 T
ez

oy
uc

a 
ci

nd
er

 c
on

es
.

Tr
an

s.:
 T

ra
ns

iti
on

al
; P

h:
 p

he
no

cr
ys

t, 
G

dm
: g

ro
un

dm
as

s;
 b

dl
: b

el
ow

 d
et

ec
tio

n 
lim

it.



Meriggi et al., 2008, Revista Mexicana de Ciencias Geológicas, 25(2), 197-2164

Sa
m

pl
e

d-
37

d-
37

d-
37

T
E

B
T

E
B

T
E

B
M

x5
3

Sc
02

Sc
05

M
x3

9.
2

M
x3

9.
2

M
x3

9.
2

d-
10

d-
10

L
2

L
2

L
oc

al
ity

:
Te

zo
yu

ca
Te

zo
yu

ca
Te

zo
yu

ca
Te

na
ng

o 
Te

na
ng

o 
Te

na
ng

o 
Te

na
ng

o 
Te

na
ng

o
Te

na
ng

o
Lo

s	C
ua

te
s

Lo
s	C

ua
te

s
Lo

s	C
ua

te
s

St
a.

	C
ru

z
St

a.
	C

ru
z

La
m

a	
do

m
e

La
m

a	
do

m
e

A
ffi
ni
ty

H
-T

iO
2

H
-T

iO
2

H
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

L
-T

iO
2

Tr
an

s.
Tr

an
s.

Tr
an

s.
H

-K
2O

H
-K

2O
X

en
ol

ith
X

en
ol

ith
M

in
er

al
C

px
C

px
C

px
C

px
C

px
C

px
C

px
O

px
O

px
C

px
C

px
C

px
C

px
C

px
O

px
C

px
Te

xt
ur

e
Ph

	c
or

e
Ph

	c
or

e
Ph

	ri
m

Ph
	c

or
e

Ph
	c

or
e

Q
z	

rim
Q

z	
rim

Ph
	c

or
e

Ph
	c

or
e

Ph
	c

or
e

Ph
	c

or
e

Ph
	ri

m
Ph

	c
or

e
Ph

	ri
m

Ph
	c

or
e

Ph
	c

or
e

Si
O

2
48

.0
3

49
.�

9
46

.7
0

53
.6

53
.4

53
.8

5�
.7

55
.5

5�
.3

5�
.8

50
.8

49
.9

53
.4

49
.3

48
.3

53
.�

Ti
O

2
�.

89
�.

8�
3.

�0
0.

�6
0.

7�
0.

�7
0.

4�
0.

�6
0.

59
0.

75
�.

�0
�.

34
0.

�7
�.

�0
0.

50
0.

�6

A
l 2O

3
3.

77
4.

0�
5.

��
�.

59
3.

03
0.

4�
0.

46
�.

8�
0.

87
�.

8�
3.

�9
3.

93
�.

�9
5.

0�
7.

83
0.

7�

C
r 2

O
3

0.
�7

0.
�3

0.
30

bd
l

0.
08

bd
l

0.
0�

0.
56

bd
l

0.
�6

0.
43

0.
05

0.
07

bd
l

bd
l

bd
l

Fe
O

9.
9�

��
.0

9
9.

85
7.

76
�0

.5
8.

36
�0

.4
8.

4�
�9

.4
6.

�6
7.

55
7.

93
5.

�9
8.

44
�0

.0
��

.0

M
nO

0.
��

0.
3�

0.
�4

0.
��

0.
��

0.
�6

	0
.3

�
0.

�8
0.

56
0.

�5
0.

�8
0.

�3
0.

09
0.

�6
0.

63
0.

38

M
gO

�3
.�

�
�5

.5
9

�3
.0

4
�8

.�
8

�3
.5

�6
.5

6
�4

.8
3�

.5
��

.4
�6

.9
�5

.4
�5

.�
�7

.7
�3

.9
��

.7
�4

.8

C
aO

��
.�

4
�6

.4
�

�0
.�

4
�7

.�
�

�7
.8

8
�9

.4
�0

.0
�.

40
3.

3�
�0

.7
��

.�
6

��
.0

�0
.9

��
.3

	0
.5

8
�8

.9

N
a 2

O
0.

39
0.

6�
0.

5�
0.

�5
0.

64
0.

39
0.

4�
0.

��
0.

03
0.

�5
0.

43
0.

48
0.

�8
0.

4�
bd

l
0.

37

K
2O

bd
l

0.
08

0.
0�

bd
l

0.
36

0.
03

0.
04

0.
0�

bd
l

bd
l

0.
03

0.
�0

bd
l

0.
04

0.
30

0.
03

E
ns

ta
tit

e
38

.6
46

.�
39

.�
5�

.0
4�

.8
47

.0
4�

.0
84

.4
6�

.�
47

.8
44

.0
43

.5
49

.5
40

.9
65

.5
4�

.0

Fe
rr

os
ili

te
�6

.7
�9

.0
�7

.0
��

.7
�8

.5
�3

.6
�7

.�
��

.9
3�

.�
�0

.�
��

.4
�3

.0
8.

40
�4

.�
33

.3
�9

.6

W
ol

la
st

on
ite

44
.7

34
.9

43
.8

35
.�

39
.7

39
.5

40
.9

�.
70

6.
64

4�
.0

43
.6

43
.5

4�
.�

44
.9

�.
�0

38
.4

M
g#

0.
70

0.
7�

0.
70

0.
80

0.
69

0.
80

0.
78

0.
87

0.
67

0.
80

0.
78

0.
80

0.
85

0.
70

0.
70

0.
70

Ta
bl

e A
3.

 S
el

ec
te

d 
an

al
ys

es
 o

f c
lin

op
yr

ox
en

e 
(C

px
) a

nd
 o

rth
op

yr
ox

en
e 

(O
px

) i
n 

sa
m

pl
es

 fr
om

 th
e 

Si
er

ra
 C

hi
ch

in
au

tz
in

 v
ol

ca
ni

c 
fie

ld
.

Tr
an

s.:
 T

ra
ns

iti
on

al
; P

h:
 p

he
no

cr
ys

t, 
Q

z:
 q

ua
rtz

, b
dl

: b
el

ow
 d

et
ec

tio
n 

lim
it.



Meriggi et al., 2008, Revista Mexicana de Ciencias Geológicas, 25(2), 197-216 5

Sample Mx39.2 Mx39.2 Sc05 Mx84 Mx84 Mx84 Sc08 L2 L2
Locality Los	Cuates Los	Cuates Tenango Tepexingo Tepexingo Tepexingo Tenango Lama dome Lama dome
Affinity Transitional Transitional L-TiO2 L-TiO2 L-TiO2 L-TiO2 Xenocryst Xenocryst Xenocryst
Mineral Plg Plg Plg Plg Plg Plg Plg Plg Plg
Texture Gdm (core) Gdm (core) Gdm (core) Gdm (core) Gdm (rim) Gdm (rim) Ph	core Ph	core Ph	core

SiO2 5�.7 5�.� 53.6 53.7 54.3 55.8 6�.� 60.0 59.�
Al2O3 30.0 �9.4 30.4 �8.3 �9.� �7.6 �5.3 �5.� �5.4
Fe2O3 �.00 �.�0 0.87 0.7� 0.7� �.�7 	0.74 	0.�3 0.60
MgO 0.�7 0.�� 0.09 0.00 0.07 nd 0.00 0.04 0.07
CaO ��.8 ��.� ��.4 ��.7 �0.7 �0.0 6.09 6.7� 6.79
Na2O 3.99 4.39 4.�4 4.79 4.95 5.6� 7.9� 7.67 6.9�
K2O 0.�5 0.36 0.�7 0.�4 0.�6 0.36 0.46 0.43 �.�9
SrO 0.�5 0.�7 0.�3 nd nd nd 0.08 0.�0 0.09
BaO 0.03 bdl 0.03 nd nd nd 	0.07 bdl 0.04
Albite 35.6 38.9 37.6 4�.0 44.86 49.3 68.3 65.8 60.4
Anorthite 6�.9 59.0 60.7 56.7 53.59 48.6 �9.� 3�.8 3�.8
Orthoclase �.50 �.�0 �.58 �.38 �.55 �.06 �.66 �.40 6.8

Table A4. Representative analyses of plagioclase (Plg) in samples from the western Sierra Chichinautzin volcanic field.

Ph: phenocryst, Gdm: groundmass, bdl: below detection limit, nd: not determined.

Sample Mx39.2 Mx39.2 d-37 d-37 d-25 d-25 Sc05 Sc05 L2 L2
Locality: Los	Cuates Los	Cuates Tezoyuca Tezoyuca Pelagatos Pelagatos Tenango Tenango Lama dome Lama dome
Affinity Trans. Trans. H-TiO2 H-TiO2 L-TiO2 L-TiO2 L-TiO2 L-TiO2 Xenolith Xenolith
Mineral Mg-Chr Mg-Chr Mg-Chr Mg-Chr Mg-Chr Mg-Chr Ilm Mt Sp Sp
Texture In	Olv In	Olv In	Olv In	Olv In	Olv In	Olv Gdm Gdm Gdm Gdm

SiO2 0.�6 0.03 0.�9 0.07 0.07 0.06 0.03 0.�4 0.09 0.�3
TiO2 �.36 0.97 �.�9 �.�4 0.57 0.55 44.9 �3.� 0.49 0.�6
Al2O3 �5.5 �9.4 �3.4 �6.4 �5.� �7.6 0.�5 �.�9 58.4 60.��
Cr2O3 35.0 38.5 3�.9 3�.5 45.4 43.8 0.05 0.08 0.04 0.�0
FeO 34.7 �3.4 �3.9 �4.� �5.9 ��.6 50.� 80.4 �6.3 �7.9
MnO 0.�8 0.�0 0.�7 0.�7 0.�7 0.35 0.4� 0.40 0.34 0.�0
NiO 0.�5 0.05 0.�6 0.�9 nd nd nd nd bdl 0.05
MgO ��.8 �5.3 �4.�5 �3.7 ��.� ��.8 �.73 0.89 ��.7 �0.7
CaO 0.�9 bdl 0.0� bdl bdl 0.03 0.�4 0.�9 0.03 0.04
ZnO 0.�0 0.30 bdl bdl bdl 0.�� 0.�5 bdl bdl 0.68
Sum 99.3� 98.�5 96.�5 95.53 98.57 96.84 98.86 96.44 94.4� �00.38
Fe2O3 �9.4 ��.9 ��.� 9.34 9.34 7.79 - 4�.8 5.�8 3.5�
Cr# 0.60 0.57 0.49 0.45 0.67 0.63 0.�� - - -
ILM’ - - - - - - 83.7 - - -
HEM’ - - - - - - �6.3 - - -
USP’ - - - - - - - 37.6 - -
MT’ - - - - - - - 6�.4 - -

Table A5. Representative analyses of oxide  in samples from the western Sierra Chichinautzin volcanic field.

Trans.: Transitional; Gdm: groundmass, bdl: below detection limit, nd: not determined, Mg-Chr: Mg-chromite, Ilm: ilmenite, HEM: hematite, USP: 
ulvöspinel, Mt: magnetite, Sp: spinel.
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Sample MX14 d-54 TEB Sc02 Sc05 Sc08 Sc09 d-10 d-50 d-51
Locality Cuautl Tenango Tenango Tenango Tenango Tenango Tenango Sta.	Cruz Villa	

Metepec
Villa	

Metepec
Lat N �9°09’46” �9°06’58.0’’ �9°06’4�.9’’ �9º05’40.9’’ �9º06’�7.5’’ �9º06’54.7’’ �9º06’4�.9’’ �9°�0’�8” �9°�4’57.�” �9°�4’5�.4”
Long W 99°�5’45” 99°36’40.3’’ 99°37’49.4’’ 99º36’�8.4’’ 99º38’�8.�’’ 99º36’50.3’’ 99º37’49.4’’ 99°�9’44” 99°36’��.�” 99°36’�4.3”
Altitude (m) �850 �660 �640 �650 �6�0 �675 �650 �6�� �59� �660
Affinity H-TiO2 L-TiO2 L-TiO2 L-TiO2 L-TiO2 L-TiO2 L-TiO2 H-K2O L-TiO2 L-TiO2

Rock type BA A A A A A A BTA BA A

SiO2 55.0� 60.6 6�.0 60.� 60.0 60.6 6�.0 55.� 56.� 56.9
TiO2 �.�9 0.70 0.68 0.7�	 0.7� 0.70 	0.68 �.00 �.0� �.00
Al2O3 �6.4 �6.� �6.� �6.� �6.� �6.� �6.� �3.9 �5.7 �5.8
FeOTot 7.48 4.94 4.93 5.�� 5.�4 	4.94 4.93 6.87 6.43 6.�9
MnO 0.�3 0.09 0.09 0.09 0.09 	0.09 0.09 0.�� 0.�� 0.�0
MgO 6.09 4.49 4.33 4.77 4.9� 	4.49 	4.33 5.33 7.�� 6.65
CaO 7.�6 5.93 5.84 6.�4 6.�9 	5.93 	5.48 9.�9 6.78 6.55
Na2O 4.�� 3.90 3.95 3.93 3.89 	3.90 	3.95 3.37 3.75 3.80
K2O �.�3 �.75 �.0� �.69 �.69 	�.75 	�.0� 3.�5 �.45 �.5�
P2O5 0.�6 0.�7 0.�8 0.�7 0.�7 	0.�7 	0.�8 0.86 0.�5 0.�4
LOI 0.54 0.7� 0.77 0.60 0.60 	0.7� 	0.77 0.54 0.37 0.�4

Mg # 63.� 68.0 67.� 66.� 66.3 65.6 64.8 6�.9 69.9 69.3

Sc - - - - - - - �6 �0 �0
V �39 ��4 ��� ��8 ��0 ��4 ��� �47 ��4 ���
Cr �55 ��8 ��6 �48 �49 ��8 ��6 �7� 359 375
Co �8.9 �8.� �8.3 �0.7 �0.5 �8.� �8.3 ��.� 3�.8 30.3
Ni 79 50 46 48 5� 50 46 �03 �64 �5�
Cu 30 �5 �5 �6 �7 �5 �5 40 36 33
Zn 86 64 66 67 66 64 66 9� 69 65
Ga - - - - - - - �9 �6 �6
Rb �4 36 3� 39 3� 34 3� 59 3� 3�
Sr 634 630 6�8 6�9 6�0 630 6�8 �830 530 54�
Y �5 �5 �5 �7 �6 �5 �5 37 �� ��
Zr �78 ��� ��7 ��� ��9 ��� ��7 �79 �67 �46
Nb �3 - - - - - - 8.8 5.6 5.6
Cs - �.3 �.3 �.4 �.3 �.3 �.3 �.7 �.3 �.3
Ba 4�8 4�3 4�3 404 404 4�3 4�3 �95� 394 400
La �4.� �3.6 �4.� �4.5 �4.0 	�3.6 �4.� ��3 	�9 �8
Ce 55 �9 30 3� 30 	�9 30 ��9 	4� 40
Pr 8.� - - - - - - 3�.� 5.6 5.4
Nd 3� �6 �6 �7 �6 �6 �6 �35 �3 �3
Sm 5.4� 3.4� 3.5 3.7� 3.6� 3.4� 3.5 �6.5 5.� 5.�
Eu �.4� �.04 �.06 �.07 �.�3 �.04 �.06 6.40 �.56 �.5�
Gd 5.0 - - - - - - �7.4 4.59 4.35
Tb 0.9 0.5 0.5 0.5 0.5 0.5 0.5 �.0 0.69 0.67
Dy 4.�7 - - - - - - 	8.50 3.9� 3.78
Ho 0.8� - - - - - - 	�.�4 0.75 0.73
Er �.89 - - - - - - 	3.06 �.�� �.07
Tm 0.4� - - - - - - 	0.39 0.3� 0.30
Yb �.04 �.46 �.5� �.60 �.59 �.46 �.5� 	�.35 �.99 �.9�
Lu 0.49 0.�� 0.�4 0.�5 0.�7 0.�� 0.�4 	0.33 0.�8 0.�8
Hf 5.38 3.4 3.6 3.6 3.5 3.4 3.6 	7.6 4.08 4.�9
Ta 0.9 0.3 0.3 0.3 0.3 0.3 0.3 	0.5 0.4 0.4
Pb 6 <5 6 3 7 3 6 	�3 <5 <5
Th 4.6 �.7 �.8 3.0 �.8 �.7 �.8 	�4.7 �.9 �.9
U �.5 �.� 0.9 0.9 �.� �.� 0.9 	4.� �.� �.�

CIPW calculation
Q 1.70 11.8 11.3 10.6 10.2 11.8 11.3  0.83 3.55 4.51
Ne - - - - - - - - - -
Hy 18.4 13.4 12.9 9.79 10.1 9.35  8.88  9.40 15.0 10.1
Ol - - - - - - - - - -

Table A6 (continued). Major (wt.%) and trace element (ppm) composition of samples from the western Sierra Chichinautzin volcanic field.
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Sample d-56 d-42 d-47 d-53 d-45 d-37 d-25 XTN L2
Locality Villa	

Metepec
Texontepec 
(proximal)

Texontepec 
(distal)

Cuate	
Grande

Capulhuac Tezoyuca Pelagatos Tenango Lama

Lat N �9°06’44.9” �9°�4’��.6” �9°�5’00.3” �9°��’�7.�” �9°��’50.0” �8°48’40” �9°06’00” �9°05’��.4” �9°07’00.3’’
Long W 99°�5’35.�” 99°�4’43.5” 99°�7’36.3” 99°�6’�8.0” 99°�7’�6.4” 99°��’36” 99°50’00” 99°37’35.3” 99°33’�5.6’’
Altitude (m) �73� �846 �587 �74� �686 ���5 ��43 3087 �6��
Affinity L-TiO2 L-TiO2 L-TiO2 Trans. Trans. H-TiO2 L-TiO2

Rock type A A A BA B B BA

SiO2 59.6 6�.6 6�.9 5�.4 5�.3 5�.6 54.0 49.� 58.3
TiO2 	0.88 0.80 0.73 �.�5 �.34 �.6� 0.8� �.38 0.97
Al2O3 �6.7 �5.7 �5.8 �5.3 	�5.5 �5.6 �5.4� �3.7 �8.8
FeOTot 5.�� 4.97 4.8� 7.34 	7.40 8.47 6.9� 7.0� 5.79
MnO 0.09 0.09 0.08 0.�� 	0.�� 0.�4 0.�� 0.�3 0.09
MgO 4.3� 4.30 4.54 8.5� 	8.59 8.�4 9.�4 9.93 �.49
CaO 5.46 5.44 5.�� 8.�� 	8.38 7.93 7.5� �4.3 5.9�
Na2O 4.�9 4.3� 4.33 3.59 	3.57 3.43 3.35 �.6� 4.47
K2O �.48 �.74 �.63 �.3� 	�.�9 �.�0 0.96 0.�� �.�0
P2O5 0.�� 0.�6 0.�8 0.37 	0.3� 0.46 0.�5 0.34 0.��
LOI �.06  -0.05 0.�9 0.�9 	0.3� 0.4� 0.34 0.�� 0.�8

Mg # 63.5 64.47 66.4 70.9 70.9 67.� 73.7 74.8 47.4

Sc �4 �� �3 �� �3 �6 �3 �0 �4
V 90 90 93 �59 �48 �69 �54 �0� 98
Cr �98 �4� �53 377 379 374 5�4 ��9 43
Co ��.8 �8.7 �9.5 39.3 4�.4 38 4� 3� �5
Ni 97 ��7 ��0 ��0 ��9 �84 �55 9� 30
Cu �8 4� �7 46 44 36 46 4� ��
Zn 73 8� 7� 67 63 74 67 6� 68
Ga �9 �7 �9 �7 �7 �5 �8 �6 ��
Rb �5 3� 34 �6 �6 �9 �0 � �6
Sr 5�7 598 457 8�3 808 490 40� 6�� 704
Y �8 �8 �7 �6 �5 30 �8 �� �5
Zr �58 �44 �44 �8� �74 �79 ��7 �46 �39
Nb 7.7 4.9 5.� 8.5 9.4 �3.9 3.6 ��.� 	7.�
Cs �.06 �.4 �.4 0.7 0.4 0.7 �.0 bdl 	0.8
Ba 409 6�� 438 440 4�3 359 �43 �76 354
La �7 �� �6 �7 �5 �0 �� �9 �3
Ce 35 46 34 6� 56 4� �5 4� 30
Pr 4.7 6.6 4.5 8.6 7.5 5.6 3.5 5.5 	3.8
Nd �0 �7 �9 37 33 �4 �5 	�3 �6
Sm 4.4 5.8 4.3 7.9 6.8 5.4 3.6 5.4 4.�
Eu �.4� �.68 �.�9 �.33 �.07 �.78 �.�6 �.66 �.38
Gd 3.97 4.68 3.76 6.7� 5.90 5.�0 3.5� 5.0� 3.84
Tb 0.60 0.63 0.58 0.99 0.89 0.8� 0.55 0.80 0.6�
Dy 3.�8 3.�8 3.08 5.00 4.64 4.78 3.30 4.37 3.45
Ho 0.6� 0.56 0.58 0.9� 0.89 0.93 0.64 0.83 0.64
Er �.8� �.5� �.66 �.64 �.59 �.64 �.85 �.39 �.86
Tm 0.�7 0.�� 0.�4 0.38 0.38 0.38 0.�7 0.34 0.�8
Yb �.67 �.�9 �.5� �.38 �.34 �.37 �.7� �.�� �.79
Lu 0.�4 0.�8 0.�� 0.33 0.3� 0.34 0.�5 0.3� 0.�7
Hf 4.3� 3.90 4.�0 4.74 4.57 4.�8 3.07 3.99 4.33
Ta 0.6 0.4 0.4 0.6 0.6 �.� 0.� 0.8 0.4
Pb 6 6 <5 <5 <5 <5 <5 <5 7
Th �.7 3.3 3.0 3.� �.9 �.� �.9 �.4 3.5
U �.� �.4 �.3 �.� 0.9 0.8 0.7 0.9 �.7

CIPW calculation
Q 10.7 11.9 12.4 - - - 0.63
Ne - - - - - - -
Hy 10.1 8.90  9.90 10.2 - 12.1 19.8
Ol - - - 6.50 9.52 5.10 -

Trans.: Transitional; Mg#: 100×Mg / [Mg�+	+	Fe�+] with Fe=0.85×FeOtot	(Frey et al., 1978). A: andesite, B: basalt, BA: basaltic andesite, 
BTA: basaltic trachy-andesite, D: dacite. bdl: below detection limit. CIPW calculated by using SINCLAS software of Verma et al. (2002).

Table A6 (continued). Major (wt.%) and trace element (ppm) composition of samples from the western Sierra Chichinautzin volcanic field.


