
i

Lutitas gasíferas del Cretácico Superior en el NE de México -Material Suplementario-

RMCG	 |	 v.	 39	 |	 núm.	 3	 |	 www.rmcg.unam.mx	 |	 DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696

MATERIAL SUPLEMENTARIO 

del artículo 

Microfacies y edades U–Pb en lutitas gasíferas del 
Cretácico Superior des las cuencas de Sabinas y Parras, noreste de México

por
Aurea Yahaira González–Betancourt, Eduardo González-Partida, 

Alejandro Carrillo-Chávez y Alexander Iriondo

Publicado en Revista Mexicana de Ciencias Geológicas, v. 39, núm. 3, 2022, p. 230-247.

DOI: https://doi.org/10.22201/cgeo.20072902e.2022.3.1696

REVISTA MEXICANA DE CIENCIAS GEOLÓGICAS

DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696



ii

González–Betancourt et al.

	 RMCG	 |	 v.	 39	 |	 núm.	 3	 |	 www.rmcg.unam.mx	 |	 DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696

U
bi

ca
ci

ón
El

em
en

to
s

C
ol

um
na

 
C

a
Si

Fe
A

l
K

Zr
M

n
Zn

M
o

N
i

V
Península Burro– 

Peyotes
(FE)

C
SI

P
41

15
99

.8
44

18
87

0.
17

03
48

79
.1

26
25

34
50

.5
04

36
22

70
.4

98
25

12
.2

69
73

68
20

9.
73

6
41

.2
87

5.
80

67
5

63
.3

68
5

79
.5

56
17

65
D

.E
.

24
85

2.
91

62
10

61
1.

80
67

71
18

.1
90

43
18

43
.1

41
47

23
77

.9
42

45
7.

22
75

79
49

28
.4

78
81

28
8.

73
20

56
83

2.
31

56
60

61
14

.4
21

58
26

37
.9

85
92

87
C

oe
f V

.
0.

06
03

81
26

0.
56

23
58

82
1.

45
89

06
79

0.
53

41
65

81
1.

04
73

21
86

0.
58

90
57

42
0.

13
57

84
09

0.
21

14
96

52
0.

39
87

87
72

0.
22

75
82

83
0.

47
74

73
03

P/
 A

l
0.

07
78

43
23

0.
01

53
16

74
0.

00
21

03
5

0.
02

39
86

56
0.

03
09

68
16

C
SI

I
P

36
25

18
.0

2
46

96
0.

87
32

32
13

.7
95

85
47

04
.6

52
93

20
00

.1
85

61
17

.1
48

78
05

20
6.

10
43

9
54

.1
09

02
44

6.
55

70
73

17
55

.6
54

25
13

5.
51

60
53

D
.E

.
54

92
3.

15
55

24
99

4.
57

52
16

22
.8

38
16

22
74

.3
61

25
17

83
.2

70
81

10
.2

25
28

1
91

.2
30

13
63

21
.7

20
72

71
2.

47
42

72
87

13
.3

56
16

15
10

8.
53

28
06

C
oe

f V
.

0.
15

15
04

62
0.

53
22

42
56

0.
50

49
59

94
0.

48
34

28
06

0.
89

15
52

66
0.

59
62

68
7

0.
44

26
40

43
0.

40
14

25
22

0.
37

73
44

1
0.

23
99

84
57

0.
80

08
85

24
P/

 A
l

0.
05

97
73

91
0.

01
27

52
61

0.
00

17
14

89
0.

01
55

40
46

0.
02

86
03

92

Cuenca de Sabinas
(FE)

C
SI

II
P

30
27

34
.2

29
76

44
7.

13
81

11
77

9.
93

89
14

76
2.

60
11

83
07

.8
94

86
43

.7
72

16
22

22
0.

28
27

03
83

.4
84

86
49

4.
38

55
55

56
49

.3
98

82
35

85
.0

55
83

33
D

.E
.

44
17

6.
05

35
19

43
5.

18
25

40
99

.4
25

76
32

16
.4

04
05

31
04

.4
35

26
16

.3
37

12
99

44
.7

51
60

49
18

.4
80

42
67

0.
95

33
11

36
11

.5
35

06
09

24
.5

72
63

69
C

oe
f V

.
0.

14
59

23
55

0.
25

42
30

35
0.

34
80

00
6

0.
21

78
75

16
0.

37
36

72
91

0.
37

32
31

05
0.

20
31

55
33

0.
22

13
62

6
0.

21
73

75
28

0.
23

35
08

82
0.

28
89

00
08

P/
 A

l
0.

01
57

30
8

0.
00

58
32

13
0.

00
03

19
87

0.
00

34
81

01
0.

00
59

12
88

C
SI

V
P

37
19

23
.9

98
52

19
3.

43
53

44
85

.0
80

26
73

81
.3

29
21

22
74

.3
01

58
16

.9
84

59
46

19
0.

23
36

84
47

.6
99

73
68

5.
29

73
68

42
44

.5
11

03
45

43
.0

64
66

67
D

.E
.

18
97

3.
46

79
87

00
.0

84
39

20
89

.0
24

65
13

39
.5

32
5

14
10

.8
73

52
6.

87
60

77
93

41
.5

92
84

33
16

.0
29

46
89

1.
32

98
43

89
14

.3
08

29
64

25
.6

20
11

99
C

oe
f V

.
0.

05
10

14
37

0.
16

66
89

25
0.

46
57

71
97

0.
18

14
75

78
0.

62
03

54
63

0.
40

48
42

04
0.

21
86

40
79

0.
33

60
49

42
0.

25
10

38
59

0.
32

14
55

04
0.

59
49

22
05

P/
 A

l
0.

02
66

75
84

0.
00

64
84

02
0.

00
07

40
28

0.
00

60
97

16
0.

00
57

23
91

C
SV

P
35

41
14

.4
94

47
71

9.
11

9
48

59
.9

27
97

48
84

.7
4

24
23

.2
98

14
17

.4
43

05
08

17
2.

80
49

15
62

.0
03

89
83

5.
53

84
74

58
60

.8
98

81
36

64
.7

88
79

31
D

.E
.

35
17

8.
39

02
14

85
9.

43
6

28
94

.1
45

22
18

59
.4

43
1

16
15

.3
00

43
6.

07
64

53
21

33
.0

65
18

81
23

.4
65

20
06

2.
52

37
17

03
14

.9
33

68
42

42
.6

08
06

38
C

oe
f V

.
0.

09
93

41
85

0.
31

13
93

76
0.

59
55

11
96

0.
38

06
63

68
0.

66
65

71
07

0.
34

83
59

54
0.

19
13

44
03

0.
37

84
47

18
0.

45
56

70
06

0.
24

52
21

27
0.

65
76

45
59

P/
 A

l
–

–
–

–
–

–
0.

04
21

50
12

0.
01

41
35

71
0.

00
13

80
42

0.
01

45
64

14
0.

01
41

76
72

C
SV

I
P

28
25

57
.8

51
77

65
5.

80
82

10
88

0.
54

64
87

98
.7

14
55

57
45

.1
11

82
37

.9
52

85
71

17
6.

19
18

18
56

.4
04

54
55

5.
97

22
72

73
44

.7
15

5
89

.8
D

.E
.

68
39

7.
54

72
28

21
7.

79
56

71
30

.3
40

77
33

90
.4

79
95

28
54

.6
78

87
11

.9
05

16
83

10
8.

43
39

56
21

.1
34

14
2

2.
51

19
95

85
13

.4
27

31
25

41
.0

97
63

29
C

oe
f V

.
0.

24
20

65
64

0.
36

33
70

06
0.

65
53

29
29

0.
38

53
38

1
0.

49
68

88
3

0.
31

36
83

06
0.

61
54

31
28

0.
37

46
88

63
0.

42
06

09
7

0.
30

02
83

18
0.

45
76

57
38

P/
 A

l
–

–
–

–
–

–
0.

02
64

71
6

0.
00

75
03

16
0.

00
09

15
19

0.
00

57
63

7
0.

01
00

04
38

Bloque de Coahuila
(FI)

C
SV

II
P

35
94

69
.8

59
36

26
9.

56
17

35
.2

20
91

34
03

.2
73

93
23

23
.7

60
3

10
.6

99
69

7
14

5.
75

71
43

29
.5

15
35

71
5.

28
22

58
06

45
.8

90
38

46
47

.9
36

D
.E

.
37

18
7.

96
89

11
88

8.
79

33
93

2.
08

86
98

12
21

.5
99

74
10

88
.3

99
59

4.
54

25
68

44
31

.5
73

03
23

5.
24

97
93

28
1.

41
68

22
05

10
.7

92
45

27
24

.7
74

60
66

C
oe

f V
.

0.
10

34
52

26
0.

32
77

89
84

0.
53

71
58

52
0.

35
89

48
4

0.
46

83
78

6
0.

42
45

51
13

0.
21

66
13

96
0.

17
78

66
5

0.
26

82
22

8
0.

23
51

78
96

0.
51

68
26

74
P/

 A
l

–
–

–
–

–
–

0.
04

67
98

64
0.

00
94

18
37

0.
00

17
56

52
0.

01
44

37
48

0.
01

52
35

12
C

SV
II

IP
39

74
99

.1
43

15
36

8.
87

8
23

61
.7

27
45

28
96

.0
75

26
33

52
.9

68
3

10
.8

04
89

36
17

6.
72

23
26

30
.5

03
25

4.
37

4
55

.5
35

33
.5

94
76

19
D

.E
.

28
05

1.
97

26
79

28
.1

55
58

38
63

.3
87

08
15

81
.1

38
64

33
15

.5
56

33
8.

82
64

74
97

38
.7

84
90

21
4.

14
51

69
19

1.
55

92
55

94
14

.8
52

78
53

25
.6

30
62

67
C

oe
f V

.
0.

07
05

71
15

0.
51

58
57

8
1.

63
58

31
05

0.
54

59
59

1
0.

98
88

42
13

0.
81

68
96

05
0.

21
94

68
04

0.
13

58
92

71
0.

35
64

82
84

0.
26

74
49

09
0.

76
29

35
21

P/
 A

l
–

–
–

–
–

–
0.

07
64

66
63

0.
01

32
83

97
0.

00
21

63
21

0.
02

28
44

61
0.

01
17

37
58

Cuenca de 
Parras

(FI)

C
SI

X
P

26
59

19
.5

78
89

59
2.

62
24

11
58

0.
39

97
84

24
.6

68
54

23
.3

82
37

35
.4

53
33

33
29

7.
16

38
18

98
.4

91
77

78
7.

72
55

35
71

53
.7

96
95

65
11

2.
97

58
33

D
.E

.
64

42
9.

68
53

28
57

6.
47

7
90

61
.1

94
7

49
24

.2
18

81
39

62
.9

90
09

31
.3

94
03

3
25

5.
90

66
83

41
.5

06
53

22
7.

19
50

73
55

12
.4

71
47

09
58

.2
65

50
58

C
oe

f V
.

0.
24

22
90

12
0.

31
89

60
16

0.
78

24
59

58
0.

58
45

00
04

0.
73

07
22

97
0.

88
55

03
0.

86
11

63
67

0.
42

14
21

29
0.

93
13

36
52

0.
23

18
24

84
0.

51
57

34
24

P/
 A

l
–

–
–

–
–

–
0.

04
19

83
13

0.
01

61
72

15
0.

00
16

87
67

0.
00

90
05

54
0.

01
82

98
31

PR
O

M
ED

IO
 T

O
TA

L
34

53
70

.7
79

51
23

0.
84

49
61

97
.3

07
07

65
22

.9
51

03
37

91
.2

66
8

22
.5

03
23

4
19

9.
44

40
89

55
.9

44
38

39
5.

65
99

20
91

52
.6

41
02

92
76

.9
20

90
19

PR
O

M
ED

IO
 T

O
TA

L/
A

L
–

–
–

–
–

–
0.

04
59

88
21

0.
01

12
10

98
0.

00
14

20
17

0.
01

28
57

85
0.

01
56

29

Le
ye

nd
a:

 P
=p

ro
m

ed
io

, P
/A

l=
 p

ro
m

ed
io

 d
e 

da
to

s n
or

m
al

iz
ad

os
 co

n 
al

um
in

io
, D

.E
.=

 d
es

vi
ac

ió
n 

es
tá

nd
ar

, C
oe

f. 
V.

= 
co

efi
ci

en
te

 d
e 

va
ria

ci
ón

, F
E=

Fo
rm

ac
ió

n 
Ea

gl
e 

Fo
rd

, F
I=

 F
or

m
ac

ió
n 

In
di

du
ra

. 

Ta
bl

a 
S1

. D
at

os
 d

e 
el

em
en

to
s m

en
or

es
 p

ro
m

ed
io

 e
n 

ca
da

 co
lu

m
na

 e
st

ra
tig

rá
fic

a 
de

l C
en

om
an

ia
no

–T
ur

on
ia

no
.



iii

Lutitas gasíferas del Cretácico Superior en el NE de México -Material Suplementario-

RMCG	 |	 v.	 39	 |	 núm.	 3	 |	 www.rmcg.unam.mx	 |	 DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696

A
ná

lis
is

/C
ir

có
nU

#  
(p

pm
)

Th
#  

(p
pm

)
Th

/U
20

7 Pb
/

20
6 Pb

†
±2

s*
20

7 Pb
/

23
5 U

†
±2

s*
20

6 Pb
/

23
8 U

†
±2

s*
08

Pb
/

23
2 Th

†
±2

s*
R

ho
**

%
 d

is
c**

*2
06

Pb
/ 23

8 U
±2

s*
20

7 Pb
/

23
5 U

±2
s*

07
Pb

/
20

6 Pb
±2

s*
M

ej
or

 e
da

d 
(M

a)
± 

2s

M
ue

st
ra

 C
SV

II
–3

; T
ob

a 
vo

lc
án

ic
a;

 M
ie

m
br

o 
In

fe
rio

r F
m

. I
nd

id
ur

a 
en

 lo
ca

lid
ad

 E
l H

un
di

do
, c

ue
nc

a 
de

 S
ab

in
as

; (
Pr

ob
et

a 
IC

G
EO

–9
4)

C
SV

II
–3

–5
32

0
17

8
0.

56
0.

06
4

7.
2

0.
11

24
6.

7
0.

01
29

2.
8

0.
00

51
5.

1
0.

41
8

23
82

.6
2.

3
10

7.
9

6.
9

75
2

15
0

82
.6

± 
2.

3
C

SV
II

–3
–1

9
54

4
24

6
0.

45
0.

07
14

7.
1

0.
12

45
8

0.
01

29
6

0.
00

64
5.

9
0.

74
3

30
82

.6
4.

9
11

8.
6

9
97

0
15

0
82

.6
± 

4.
9

C
SV

II
–3

–1
18

5
83

0.
45

0.
05

95
8.

4
0.

11
74

8.
3

0.
01

45
2.

8
0.

00
55

8.
4

0.
34

2
17

92
.7

2.
6

11
2.

3
8.

8
67

6
16

0
92

.7
± 

2.
6

C
SV

II
–3

–1
4

54
3

34
5

0.
64

0.
05

46
4.

6
0.

10
9

5
0.

01
45

1.
8

0.
00

52
4.

2
0.

36
2

13
92

.7
1.

7
10

6.
9

4.
9

45
2

92
92

.7
± 

1.
7

C
SV

II
–3

–1
2

98
6

73
0

0.
74

0.
05

56
4.

3
0.

11
21

4.
9

0.
01

45
1.

9
0.

00
48

4.
4

0.
39

3
14

92
.9

1.
8

10
7.

7
5

48
1

96
92

.9
± 

1.
8

C
SV

II
–3

–2
3

97
0

50
3

0.
52

0.
05

12
4.

5
0.

10
21

4.
7

0.
01

46
1.

7
0.

00
46

3.
3

0.
36

5
5

93
.1

1.
6

98
.5

4.
4

28
1

93
93

.1
± 

1.
6

C
SV

II
–3

–2
4

29
5

12
5

0.
42

0.
07

05
9.

5
0.

14
2

10
.6

0.
01

48
3.

1
0.

00
61

9.
3

0.
29

5
29

94
.6

2.
9

13
4

13
91

0
20

0
94

.6
± 

2.
9

C
SV

II
–3

–1
8

56
5

26
0

0.
46

0.
05

54
6.

7
0.

11
51

7.
2

0.
01

48
2.

2
0.

00
51

5.
5

0.
29

9
14

95
2.

1
11

0.
2

7.
5

52
7

14
0

95
± 

2.
1

C
SV

II
–3

–6
56

7
26

7
0.

47
0.

05
2

4.
8

0.
10

48
4.

6
0.

01
5

2.
1

0.
00

48
4.

4
0.

45
5

96
.2

2
10

1.
1

4.
4

33
7

10
0

96
.2

± 
2.

0
C

SV
II

–3
–9

18
5

15
9

0.
86

0.
05

83
8.

4
0.

12
13

7.
8

0.
01

51
2.

9
0.

00
52

5.
4

0.
37

2
16

96
.7

2.
8

11
5.

7
8.

6
60

5
17

0
96

.7
± 

2.
8

C
SV

II
–3

–4
36

2
15

4
0.

43
0.

05
16

7.
6

0.
10

79
7.

6
0.

01
52

2
0.

00
49

5.
1

0.
25

9
6

97
.4

1.
9

10
3.

7
7.

5
40

1
15

0
97

.4
± 

1.
9

C
SV

II
–3

–1
7

41
0

17
7

0.
43

0.
06

07
4.

9
0.

12
61

5
0.

01
52

2.
1

0.
00

57
5.

6
0.

42
1

19
97

.5
2

12
0.

4
5.

7
64

8
10

0
97

.5
± 

2.
0

C
SV

II
–3

–7
75

8
26

3
0.

35
0.

05
18

4.
4

0.
11

03
4.

4
0.

01
53

2
0.

00
49

4.
5

0.
45

1
8

97
.8

1.
9

10
6.

2
4.

4
26

0
92

97
.8

± 
1.

9
C

SV
II

–3
–2

2
68

9
29

7
0.

43
0.

05
78

5.
2

0.
12

15
6.

5
0.

01
53

2.
3

0.
00

57
4.

7
0.

35
2

15
98

.2
2.

3
11

6.
1

7.
1

50
8

11
0

98
.2

± 
2.

3
C

SV
II

–3
–1

6
22

3
10

7
0.

48
0.

05
4

9.
3

0.
11

4
8.

8
0.

01
54

2.
5

0.
00

56
6.

8
0.

28
9

10
98

.3
2.

5
10

8.
8

9.
5

52
0

19
0

98
.3

± 
2.

5
C

SV
II

–3
–2

5
90

3
11

90
1.

32
0.

04
9

3.
7

0.
10

5
4.

1
0.

01
54

1.
8

0.
00

48
3.

3
0.

42
9

3
98

.3
1.

7
10

1.
3

3.
9

25
9

82
98

.3
± 

1.
7

C
SV

II
–3

–3
33

8
15

8
0.

47
0.

06
06

8.
1

0.
12

9
7.

8
0.

01
54

2.
2

0.
00

53
5.

4
0.

28
5

20
98

.4
2.

2
12

3.
1

9.
3

70
0

16
0

98
.4

± 
2.

2
C

SV
II

–3
–1

0
45

5
44

7
0.

98
0.

05
01

5.
8

0.
10

68
5.

7
0.

01
54

1.
9

0.
00

47
4.

2
0.

34
4

98
.7

1.
9

10
2.

9
5.

6
35

2
12

0
98

.7
± 

1.
9

C
SV

II
–3

–2
62

4
44

3
0.

71
0.

05
25

4.
8

0.
11

1
5.

2
0.

01
55

1.
9

0.
00

52
3.

7
0.

35
8

7
99

.1
1.

8
10

6.
7

5.
3

34
7

11
0

99
.1

± 
1.

8
C

SV
II

–3
–1

5
36

17
0.

46
0.

08
7

18
.4

0.
17

2
18

0.
01

55
5.

6
0.

00
67

19
.4

0.
31

1
36

99
.2

5.
5

15
6

27
16

20
39

0
99

.2
± 

5.
5

C
SV

II
–3

–8
44

4
34

2
0.

77
0.

05
02

4.
6

0.
10

96
5.

4
0.

01
55

2.
8

0.
00

48
5.

2
0.

51
5

6
99

.3
2.

7
10

5.
4

5.
4

27
2

98
99

.3
± 

2.
7

C
SV

II
–3

–2
1

47
5

27
6

0.
58

0.
05

3
5.

1
0.

11
54

5.
5

0.
01

56
2

0.
00

53
4.

7
0.

35
8

10
99

.8
2

11
0.

7
5.

8
44

9
11

0
99

.8
± 

2.
0

C
SV

II
–3

–2
0

41
4

20
9

0.
5

0.
05

45
5.

3
0.

12
2

5.
9

0.
01

6
2.

1
0.

00
59

5.
6

0.
35

12
10

2.
3

2.
1

11
6.

6
6.

5
45

3
11

0
10

2.
3

± 
2.

1
C

SV
II

–3
–1

1
25

6
14

6
0.

57
0.

13
9

11
.5

0.
35

7
13

.2
0.

01
79

3.
4

0.
01

22
9.

8
0.

25
9

62
11

4.
5

3.
8

30
0

35
19

70
27

0
11

4.
5

± 
3.

8
n 

= 
24

Ed
ad

 20
6 Pb

/23
8 U

 m
ed

ia
 p

on
de

ra
da

 =
98

.2
 ±

 0
.9

(2
–s

ig
m

a,
 M

SW
D

 =
 2

.5
; n

 =
 1

5)

M
ue

st
ra

 C
SV

II
I–

30
; T

ob
a 

vo
lc

án
ic

a;
 M

ie
m

br
o 

In
te

rm
ed

io
 F

m
. I

nd
id

ur
a 

en
 lo

ca
lid

ad
 S

an
 P

ed
ro

, c
ue

nc
a 

de
 S

ab
in

as
; (

Pr
ob

et
a 

IC
G

EO
–9

8)
C

SV
II

I–
30

–8
17

2
19

0.
11

0.
08

6
19

.8
0.

08
5

24
.7

0.
00

79
16

.5
0.

01
08

14
.8

0.
66

6
40

50
.7

8.
5

84
19

13
30

30
0

50
.7

± 
8.

5
C

SV
II

I–
30

–6
34

8
0.

22
0.

10
8

21
.3

0.
18

7
20

.3
0.

01
28

8.
6

0.
01

44
15

.3
0.

42
3

51
82

.1
6.

7
16

7
32

20
00

39
0

82
.1

± 
6.

7
C

SV
II

I–
30

–1
3

25
8

0.
3

0.
11

5
15

.7
0.

22
8

17
.1

0.
01

39
7.

2
0.

01
34

24
.6

0.
42

1
57

88
.8

6.
5

20
7

31
21

20
36

0
88

.8
± 

6.
5

C
SV

II
I–

30
–1

2
88

69
0.

79
0.

05
56

14
.2

0.
11

8
13

.6
0.

01
47

4.
8

0.
00

47
7.

7
0.

35
2

16
93

.8
4.

5
11

2
14

82
0

26
0

93
.8

± 
4.

5
C

SV
II

I–
30

–4
16

6
0.

36
0.

12
29

.2
0.

21
8

26
.1

0.
01

47
9.

5
0.

00
94

29
.8

0.
36

4
50

94
.2

9
18

7
48

21
20

63
0

94
.2

± 
9.

0
C

SV
II

I–
30

–9
33

11
0.

35
0.

08
9

20
.2

0.
15

5
18

.1
0.

01
47

8.
2

0.
00

75
22

.7
0.

45
2

34
94

.3
7.

9
14

3
25

17
90

42
0

94
.3

± 
7.

9
C

SV
II

I–
30

–1
34

9
0.

26
0.

08
2

23
.2

0.
16

3
21

.5
0.

01
5

6.
4

0.
00

88
19

.3
0.

29
9

37
95

.7
6.

1
15

2
31

14
90

43
0

95
.7

± 
6.

1
C

SV
II

I–
30

–1
0

42
9

31
3

0.
73

0.
05

2
6.

3
0.

10
78

7.
1

0.
01

51
2.

4
0.

00
5

4
0.

33
8

7
96

.6
2.

3
10

3.
7

7
41

6
13

0
96

.6
± 

2.
3

C
SV

II
I–

30
–2

59
30

0.
5

0.
06

9
17

.4
0.

14
7

17
.7

0.
01

54
6.

5
0.

00
65

14
.7

0.
36

7
28

98
.4

6.
6

13
6

23
13

50
33

0
98

.4
± 

6.
6

C
SV

II
I–

30
–1

1
20

5
0.

28
0.

08
4

27
.4

0.
17

5
26

.9
0.

01
57

8.
3

0.
00

99
24

.2
0.

30
8

37
10

0.
3

8
15

9
41

17
20

54
0

10
0.

3
± 

8.
0

C
SV

II
I–

30
–7

23
7

0.
28

0.
10

5
20

0.
23

7
20

.3
0.

01
66

6.
6

0.
01

38
18

.8
0.

32
7

50
10

5.
9

7.
2

21
2

40
17

80
40

0
10

5.
9

± 
7.

2
C

SV
II

I–
30

–3
50

23
0.

46
0.

07
13

.3
0.

16
6

13
.9

0.
01

67
4.

9
0.

00
67

14
.7

0.
35

4
30

10
6.

9
5.

2
15

3
20

12
80

28
0

10
6.

9
± 

5.
2

n 
= 

12
Ed

ad
 20

6 Pb
/23

8 U
 m

ed
ia

 p
on

de
ra

da
 =

97
.7

 ±
 3

.2
(2

–s
ig

m
a,

M
SW

D
 =

 3
.0

; n
 =

 9
)

co
nt

in
úa

Ta
bl

a S
2.

 E
da

de
s U

–P
b 

ob
te

ni
do

s p
or

 L
A–

IC
PM

S 
en

 g
ra

no
s d

e 
ci

rc
ón

 d
e t

ob
as

 v
ol

cá
ni

ca
s i

nt
er

ca
la

da
s e

n 
lu

tit
as

 g
as

ífe
ra

s d
e C

oa
hu

ila
, N

E 
de

 M
éx

ic
o.



iv

González–Betancourt et al.

	 RMCG	 |	 v.	 39	 |	 núm.	 3	 |	 www.rmcg.unam.mx	 |	 DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696

M
ue

st
ra

 C
SV

II
I–

19
; T

ob
a 

vo
lc

án
ic

a;
 M

ie
m

br
o 

su
pe

rio
r F

m
. I

nd
id

ur
a 

en
 lo

ca
lid

ad
 S

an
 P

ed
ro

, c
ue

nc
a 

de
 S

ab
in

as
; (

Pr
ob

et
a 

IC
G

EO
–9

8)
C

SV
II

I–
19

–2
54

9
32

9
0.

6
0.

05
51

9.
4

0.
04

03
9.

9
0.

00
52

3.
3

0.
00

2
6.

5
0.

32
9

16
33

.5
1.

1
40

.1
3.

9
58

2
19

0
33

.5
± 

1.
1

C
SV

II
I–

19
–1

36
4

13
9

0.
38

0.
05

02
7

0.
10

57
7.

1
0.

01
51

2.
4

0.
00

55
6.

2
0.

34
5

5
96

.8
2.

3
10

1.
8

6.
9

37
1

14
0

96
.8

± 
2.

3
C

SV
II

I–
19

–3
40

5
19

6
0.

48
0.

05
56

6.
8

0.
11

77
6.

5
0.

01
51

2.
4

0.
00

53
5.

3
0.

36
8

14
96

.8
2.

3
11

2.
6

6.
9

48
0

13
0

96
.8

± 
2.

3
n 

= 
3

Ed
ad

 20
6 Pb

/23
8 U

 d
e 

un
 ú

ni
co

 ci
rc

ón
 =

96
.8

 ±
 2

.3

M
ue

st
ra

 C
SV

II
–3

4;
 T

ob
a 

vo
lc

án
ic

a;
 M

ie
m

br
o 

In
te

rm
ed

io
 F

m
. I

nd
id

ur
a 

(4
 m

 d
eb

aj
o 

de
 la

 m
ue

st
ra

 C
SV

II
I–

30
) e

n 
en

 lo
ca

lid
ad

 E
l H

un
di

do
, c

ue
nc

a 
de

 S
ab

in
as

; (
Pr

ob
et

a 
IC

G
EO

–9
4)

C
SV

II
–3

4–
8

13
25

11
69

0.
88

0.
08

15
3.

4
0.

10
65

3.
9

0.
00

96
3.

1
0.

00
39

3.
6

0.
79

6
40

61
.4

1.
9

10
2.

7
3.

9
12

28
65

61
.4

± 
1.

9
C

SV
II

–3
4–

3
33

3
22

9
0.

69
0.

09
17

7.
5

0.
16

7.
5

0.
01

3
3.

8
0.

00
69

6.
8

0.
51

2
44

83
.4

3.
2

15
0

10
14

20
14

0
83

.4
± 

3.
2

C
SV

II
–3

4–
6

19
6

14
6

0.
75

0.
10

4
9.

6
0.

18
1

9.
4

0.
01

34
6.

2
0.

00
68

5.
9

0.
66

2
49

85
.4

5.
3

16
7

15
16

80
20

0
85

.4
± 

5.
3

C
SV

II
–3

4–
9

32
0

24
6

0.
77

0.
06

65
7.

2
0.

12
41

7.
3

0.
01

4
3.

8
0.

00
52

6.
2

0.
51

5
24

89
.8

3.
4

11
8.

4
8.

2
75

0
15

0
89

.8
± 

3.
4

C
SV

II
–3

4–
25

41
7

46
0

1.
1

0.
05

55
6.

5
0.

11
02

6.
6

0.
01

47
1.

9
0.

00
47

4
0.

28
8

11
93

.8
1.

8
10

5.
9

6.
7

49
8

13
0

93
.8

± 
1.

8
C

SV
II

–3
4–

23
38

3
20

3
0.

53
0.

05
67

6.
9

0.
11

79
6.

5
0.

01
48

2.
1

0.
00

51
5.

5
0.

32
1

16
94

.6
2

11
2.

8
7

61
2

14
0

94
.6

± 
2.

0
C

SV
II

–3
4–

15
49

8
21

3
0.

43
0.

05
8

5.
7

0.
11

96
6.

2
0.

01
48

2.
4

0.
00

53
5.

8
0.

39
3

17
94

.7
2.

3
11

4.
4

6.
7

56
9

12
0

94
.7

± 
2.

3
C

SV
II

–3
4–

22
10

22
15

05
1.

47
0.

05
57

4.
1

0.
11

43
4.

1
0.

01
48

1.
9

0.
00

47
3

0.
45

9
13

95
1.

8
10

9.
8

4.
3

44
3

85
95

± 
1.

8
C

SV
II

–3
4–

12
41

13
0.

32
0.

08
4

20
.2

0.
17

6
18

.8
0.

01
49

5.
7

0.
00

98
15

.3
0.

30
1

43
95

.1
5.

3
16

8
27

14
80

39
0

95
.1

± 
5.

3
C

SV
II

–3
4–

2
95

5
63

3
0.

66
0.

05
1

4.
5

0.
10

49
4.

8
0.

01
5

1.
9

0.
00

46
3.

9
0.

40
5

5
96

1.
8

10
1.

2
4.

6
29

5
96

96
± 

1.
8

C
SV

II
–3

4–
1

42
3

30
7

0.
73

0.
06

09
9.

4
0.

11
9

9.
2

0.
01

5
3

0.
00

54
5.

8
0.

32
4

15
96

.2
2.

9
11

3.
3

10
64

0
19

0
96

.2
± 

2.
9

C
SV

II
–3

4–
10

17
6

11
7

0.
66

0.
07

38
8.

3
0.

15
10

0.
01

51
3.

7
0.

00
6

8
0.

36
5

32
96

.3
3.

5
14

1
13

10
40

15
0

96
.3

± 
3.

5
C

SV
II

–3
4–

16
19

3
94

0.
48

0.
05

39
10

.2
0.

11
10

0.
01

51
3.

2
0.

00
51

9.
6

0.
32

5
10

96
.5

3.
1

10
7

10
37

0
20

0
96

.5
± 

3.
1

C
SV

II
–3

4–
24

55
1

31
5

0.
57

0.
05

15
7

0.
10

68
6.

6
0.

01
51

2
0.

00
5

5.
2

0.
29

9
6

96
.6

1.
9

10
2.

8
6.

5
39

0
14

0
96

.6
± 

1.
9

C
SV

II
–3

4–
21

49
0

46
8

0.
96

0.
05

09
5.

7
0.

10
7

5.
5

0.
01

51
2.

3
0.

00
48

4.
1

0.
40

8
6

96
.7

2.
2

10
3

5.
4

31
7

10
0

96
.7

± 
2.

2
C

SV
II

–3
4–

4
38

2
30

6
0.

8
0.

05
35

10
.5

0.
11

1
10

.8
0.

01
52

2.
3

0.
00

49
4.

9
0.

21
4

8
97

2.
2

10
6

11
42

8
21

0
97

± 
2.

2
C

SV
II

–3
4–

13
30

4
15

8
0.

52
0.

05
51

6.
4

0.
11

49
6

0.
01

52
2.

3
0.

00
54

5.
9

0.
38

3
12

97
.3

2.
2

11
0.

2
6.

3
50

6
13

0
97

.3
± 

2.
2

C
SV

II
–3

4–
17

35
7

37
6

1.
05

0.
05

59
8.

4
0.

11
67

8.
2

0.
01

52
2

0.
00

5
4.

8
0.

24
8

13
97

.3
1.

9
11

1.
6

8.
8

52
4

18
0

97
.3

± 
1.

9
C

SV
II

–3
4–

11
23

5
23

5
1

0.
05

81
8.

3
0.

12
3

8.
9

0.
01

54
2.

5
0.

00
5

5.
4

0.
27

7
15

98
.3

2.
4

11
5.

5
8.

9
56

0
17

0
98

.3
± 

2.
4

C
SV

II
–3

4–
18

45
3

47
5

1.
05

0.
05

66
5.

8
0.

11
99

6.
2

0.
01

54
2.

5
0.

00
51

4.
3

0.
40

1
14

98
.3

2.
4

11
4.

7
6.

7
50

7
13

0
98

.3
± 

2.
4

C
SV

II
–3

4–
20

21
4

10
3

0.
48

0.
05

33
9.

9
0.

11
2

8.
9

0.
01

54
3.

8
0.

00
53

7.
5

0.
43

9
98

.3
3.

7
10

7.
6

9.
5

46
0

20
0

98
.3

± 
3.

7
C

SV
II

–3
4–

14
17

2
14

2
0.

83
0.

05
93

10
.5

0.
12

9
11

.6
0.

01
54

3.
6

0.
00

54
8.

3
0.

30
7

19
98

.5
3.

5
12

2
13

71
0

20
0

98
.5

± 
3.

5
C

SV
II

–3
4–

7
17

1
10

2
0.

6
0.

05
96

8.
4

0.
13

8.
5

0.
01

55
3

0.
00

6
6.

5
0.

35
1

20
98

.9
2.

9
12

3.
1

9.
9

68
5

17
0

98
.9

± 
2.

9
C

SV
II

–3
4–

19
52

0
36

3
0.

7
0.

06
19

5
0.

13
25

5.
1

0.
01

56
1.

9
0.

00
55

4
0.

37
5

21
99

.7
1.

9
12

6.
1

6.
1

67
0

11
0

99
.7

± 
1.

9
C

SV
II

–3
4–

5
17

9
17

9
1

0.
04

84
8.

3
0.

11
55

8.
7

0.
01

68
3.

3
0.

00
53

6
0.

37
7

3
10

7.
6

3.
5

11
0.

5
9

35
7

15
0

10
7.

6
± 

3.
5

n 
= 

25
Ed

ad
 20

6 Pb
/23

8 U
 m

ed
ia

 p
on

de
ra

da
 =

96
.6

 ±
 0

.9
(2

–s
ig

m
a,

 M
SW

D
 =

 2
.4

; n
 =

 1
8)

M
ue

st
ra

 C
SV

II
–1

4;
 T

ob
a 

vo
lc

án
ic

a;
 M

ie
m

br
o 

In
te

rm
ed

io
 F

m
. I

nd
id

ur
a 

en
 lo

ca
lid

ad
 E

l H
un

di
do

, c
ue

nc
a 

de
 S

ab
in

as
; (

Pr
ob

et
a 

IC
G

EO
–9

4)
C

SV
II

–1
4–

16
48

2
43

2
0.

9
0.

07
02

10
.1

0.
13

3
8.

3
0.

01
42

2.
5

0.
00

62
9.

7
0.

30
7

28
90

.8
2.

3
12

6
9.

7
90

0
20

0
90

.8
± 

2.
3

C
SV

II
–1

4–
15

27
4

30
7

1.
12

0.
05

71
7.

9
0.

11
24

7.
3

0.
01

45
2.

8
0.

00
51

4.
5

0.
37

9
14

92
.6

2.
6

10
7.

8
7.

4
55

0
16

0
92

.6
± 

2.
6

C
SV

II
–1

4–
21

31
0

32
9

1.
06

0.
06

39
7

0.
12

87
7.

8
0.

01
45

2.
5

0.
00

5
5

0.
32

24
92

.6
2.

3
12

2.
3

9.
1

73
9

16
0

92
.6

± 
2.

3
C

SV
II

–1
4–

9
36

4
39

6
1.

09
0.

05
78

5.
9

0.
11

39
5.

5
0.

01
46

2.
3

0.
00

5
4.

4
0.

42
2

15
93

.1
2.

2
10

9.
3

5.
7

56
4

13
0

93
.1

± 
2.

2
C

SV
II

–1
4–

12
67

6
26

5
0.

39
0.

04
97

4.
4

0.
09

99
4.

9
0.

01
46

1.
9

0.
00

48
5.

5
0.

37
8

3
93

.3
1.

7
96

.6
4.

5
27

5
91

93
.3

± 
1.

7
C

SV
II

–1
4–

24
67

0
25

3
0.

38
0.

04
96

4.
6

0.
09

98
5.

1
0.

01
46

1.
6

0.
00

49
5.

1
0.

32
2

3
93

.3
1.

5
96

.4
4.

7
27

2
99

93
.3

± 
1.

5
C

SV
II

–1
4–

4
22

9
12

3
0.

54
0.

05
43

9.
8

0.
10

8
10

.2
0.

01
47

2.
5

0.
00

5
7.

8
0.

24
7

9
94

.3
2.

3
10

3.
8

9.
7

41
4

19
0

94
.3

± 
2.

3

co
nt

in
úa

Ta
bl

a S
2 

(c
on

t.)
. E

da
de

s U
–P

b 
ob

te
ni

do
s p

or
 L

A–
IC

PM
S 

en
 g

ra
no

s d
e 

ci
rc

ón
 d

e t
ob

as
 v

ol
cá

ni
ca

s i
nt

er
ca

la
da

s e
n 

lu
tit

as
 g

as
ífe

ra
s d

e C
oa

hu
ila

, N
E 

de
 M

éx
ic

o.

A
ná

lis
is

/C
ir

có
nU

#  
(p

pm
)

Th
#  

(p
pm

)
Th

/U
20

7 Pb
/

20
6 Pb

†
±2

s*
20

7 Pb
/

23
5 U

†
±2

s*
20

6 Pb
/

23
8 U

†
±2

s*
08

Pb
/

23
2 Th

†
±2

s*
R

ho
**

%
 d

is
c**

*2
06

Pb
/ 23

8 U
±2

s*
20

7 Pb
/

23
5 U

±2
s*

07
Pb

/
20

6 Pb
±2

s*
M

ej
or

 e
da

d 
(M

a)
± 

2s



v

Lutitas gasíferas del Cretácico Superior en el NE de México -Material Suplementario-

RMCG	 |	 v.	 39	 |	 núm.	 3	 |	 www.rmcg.unam.mx	 |	 DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696

M
ue

st
ra

 C
SV

II
–1

4 
(c

on
tin

ua
ci

ón
); 

To
ba

 v
ol

cá
ni

ca
; M

ie
m

br
o 

In
te

rm
ed

io
 F

m
. I

nd
id

ur
a 

en
 lo

ca
lid

ad
 E

l H
un

di
do

, c
ue

nc
a 

de
 S

ab
in

as
; (

Pr
ob

et
a 

IC
G

EO
–9

4)
C

SV
II

–1
4–

2
19

9
16

6
0.

84
0.

05
3

10
.9

0.
10

8
11

.1
0.

01
48

3.
6

0.
00

47
5.

3
0.

32
3

8
94

.6
3.

4
10

3
11

56
0

22
0

94
.6

± 
3.

4
C

SV
II

–1
4–

18
25

8
19

0
0.

74
0.

06
77

8.
9

0.
13

9
8.

6
0.

01
48

2.
5

0.
00

56
6

0.
29

28
94

.6
2.

3
13

2
10

97
0

18
0

94
.6

± 
2.

3
C

SV
II

–1
4–

28
54

7
19

4
0.

36
0.

05
34

5.
2

0.
10

72
5.

2
0.

01
48

2.
3

0.
00

5
6.

5
0.

44
8

94
.7

2.
2

10
3.

2
5.

1
45

1
11

0
94

.7
± 

2.
2

C
SV

II
–1

4–
8

20
6

12
3

0.
6

0.
06

9
8

0.
13

99
7.

1
0.

01
49

2.
7

0.
00

57
7.

4
0.

37
6

28
95

.2
2.

5
13

2.
4

9.
1

84
0

16
0

95
.2

± 
2.

5
C

SV
II

–1
4–

14
33

7
47

9
1.

42
0.

05
14

7.
8

0.
10

52
8.

1
0.

01
49

2.
4

0.
00

46
3.

7
0.

29
9

7
95

.2
2.

3
10

2.
5

8
37

8
16

0
95

.2
± 

2.
3

C
SV

II
–1

4–
3

25
2

21
3

0.
85

0.
04

95
7.

5
0.

09
55

8.
7

0.
01

49
3

0.
00

48
5

0.
34

7–
3

95
.3

2.
8

92
.3

7.
7

30
0

15
0

95
.3

± 
2.

8
C

SV
II

–1
4–

22
54

4
19

1
0.

35
0.

05
18

5
0.

10
63

5.
5

0.
01

5
2

0.
00

49
5.

8
0.

36
8

7
95

.7
1.

9
10

2.
4

5.
3

30
2

11
0

95
.7

± 
1.

9
C

SV
II

–1
4–

29
60

9
25

4
0.

42
0.

05
13

4.
9

0.
10

39
4.

9
0.

01
5

2
0.

00
47

4.
9

0.
40

7
4

96
.2

1.
9

10
0.

2
4.

7
30

8
10

0
96

.2
± 

1.
9

C
SV

II
–1

4–
26

23
9

23
3

0.
97

0.
05

91
8

0.
12

16
7.

2
0.

01
51

2.
5

0.
00

51
4.

9
0.

34
17

96
.3

2.
3

11
6.

2
7.

9
61

1
16

0
96

.3
± 

2.
3

C
SV

II
–1

4–
7

25
1

20
9

0.
84

0.
05

07
8.

7
0.

10
45

7.
6

0.
01

51
2.

4
0.

00
52

5.
7

0.
31

6
4

96
.5

2.
3

10
0.

7
7.

3
46

0
17

0
96

.5
± 

2.
3

C
SV

II
–1

4–
10

61
7

43
0

0.
7

0.
05

26
4.

6
0.

10
95

4.
7

0.
01

51
2.

1
0.

00
49

5.
3

0.
43

3
8

96
.5

2
10

5.
4

4.
8

36
4

95
96

.5
± 

2.
0

C
SV

II
–1

4–
20

37
5

44
7

1.
19

0.
05

07
6.

1
0.

10
5

6.
3

0.
01

51
2

0.
00

48
4.

2
0.

31
6

5
96

.5
1.

9
10

1.
2

6
26

5
13

0
96

.5
± 

1.
9

C
SV

II
–1

4–
23

46
2

44
2

0.
96

0.
05

39
6.

3
0.

11
18

6.
5

0.
01

51
2.

2
0.

00
51

4.
1

0.
33

5
10

96
.6

2.
1

10
7.

3
6.

7
44

3
13

0
96

.6
± 

2.
1

C
SV

II
–1

4–
30

36
0

15
1

0.
42

0.
05

36
6.

5
0.

11
14

6.
5

0.
01

51
2.

5
0.

00
55

5.
6

0.
37

9
10

96
.6

2.
4

10
6.

9
6.

6
43

1
13

0
96

.6
± 

2.
4

C
SV

II
–1

4–
25

26
5

25
9

0.
98

0.
05

79
7.

4
0.

11
78

7.
3

0.
01

52
2.

8
0.

00
52

4.
6

0.
38

8
14

97
.2

2.
7

11
2.

7
7.

9
55

5
15

0
97

.2
± 

2.
7

C
SV

II
–1

4–
1

84
5

23
9

0.
28

0.
04

96
4

0.
10

45
4.

4
0.

01
53

1.
9

0.
00

53
4.

9
0.

43
1

4
97

.8
1.

8
10

1.
4

4.
4

25
4

93
97

.8
± 

1.
8

C
SV

II
–1

4–
11

21
5

19
1

0.
89

0.
05

33
9.

2
0.

10
97

8.
9

0.
01

53
3

0.
00

5
6

0.
33

7
7

97
.8

2.
9

10
5.

2
9

47
3

18
0

97
.8

 ±
 2

.9
C

SV
II

–1
4–

17
32

8
35

2
1.

07
0.

05
23

6.
7

0.
10

81
6.

8
0.

01
53

2.
5

0.
00

49
4.

7
0.

37
7

6
98

2.
4

10
3.

9
6.

6
41

9
14

0
98

± 
2.

4
C

SV
II

–1
4–

19
15

2
79

0.
52

0.
05

93
9.

8
0.

12
9

9.
3

0.
01

54
3.

6
0.

00
55

6.
4

0.
39

20
98

.6
3.

6
12

3
10

67
5

19
0

98
.6

 ±
 3

.6
C

SV
II

–1
4–

27
16

9
14

4
0.

85
0.

05
98

10
.5

0.
12

3
9.

8
0.

01
55

2.
8

0.
00

56
6.

6
0.

29
2

15
98

.9
2.

8
11

7
11

76
0

21
0

98
.9

± 
2.

8
C

SV
II

–1
4–

5
13

20
50

1
0.

38
0.

05
14

3.
3

0.
11

76
3.

7
0.

01
67

1.
8

0.
00

52
3.

4
0.

48
5

10
6.

8
1.

9
11

2.
8

4
26

9
73

10
6.

8
± 

1.
9

C
SV

II
–1

4–
13

88
0

13
7

0.
16

0.
05

08
3.

7
0.

16
89

4
0.

02
4

1.
7

0.
00

86
4.

9
0.

42
3

15
3.

1
2.

5
15

8.
3

5.
8

30
0

78
15

3.
1

± 
2.

5
n 

= 
29

Ed
ad

 20
6 Pb

/23
8 U

 m
ed

ia
 p

on
de

ra
da

 =
95

.7
 ±

 0
.8

(2
–s

ig
m

a,
 M

SW
D

 =
 2

.2
; n

 =
 1

8)

M
ue

st
ra

 C
SV

II
I–

8;
 C

en
iz

a 
vo

lc
án

ic
a 

(T
ob

a)
; M

ie
m

br
o 

su
pe

rio
r F

m
. I

nd
id

ur
a 

en
 lo

ca
lid

ad
 S

an
 P

ed
ro

, c
ue

nc
a 

de
 S

ab
in

as
; (

Pr
ob

et
a 

IC
G

EO
–9

8)
C

SV
II

I–
8–

11
37

10
46

00
1.

24
0.

05
78

2.
6

0.
08

76
3

0.
01

1
2.

7
0.

00
36

3.
7

0.
92

3
18

70
.2

1.
9

85
.2

2.
4

51
5

54
70

.2
± 

1.
9

C
SV

II
I–

8–
1

69
0

66
0

0.
96

0.
05

48
5.

3
0.

09
84

5.
8

0.
01

33
2.

8
0.

00
49

3.
9

0.
48

10
85

.2
2.

3
95

.1
5.

2
40

3
11

0
85

.2
± 

2.
3

C
SV

II
I–

8–
15

28
1

20
2

0.
72

0.
05

31
7.

7
0.

10
28

7.
6

0.
01

35
2.

6
0.

00
44

5.
7

0.
34

2
14

86
.4

2.
2

10
0.

2
6.

9
50

3
15

0
86

.4
± 

2.
2

C
SV

II
I–

8–
2

41
0

22
2

0.
54

0.
05

26
6.

7
0.

09
89

6.
8

0.
01

36
2.

3
0.

00
47

4.
9

0.
33

7
9

86
.8

1.
9

95
.5

6.
2

48
4

14
0

86
.8

± 
1.

9
C

SV
II

I–
8–

27
11

54
25

6
0.

22
0.

04
76

4.
8

0.
09

02
5.

4
0.

01
36

1.
9

0.
00

49
4.

7
0.

35
3

1
86

.9
1.

6
87

.6
4.

5
19

9
10

0
86

.9
± 

1.
6

C
SV

II
I–

8–
14

48
8

32
5

0.
67

0.
04

98
6.

2
0.

09
54

6.
5

0.
01

37
2.

2
0.

00
46

4.
6

0.
33

7
6

87
.7

1.
9

93
.2

5.
5

33
0

13
0

87
.7

± 
1.

9
C

SV
II

I–
8–

21
12

98
57

2
0.

44
0.

05
03

4
0.

09
67

4.
9

0.
01

39
1.

5
0.

00
46

3.
9

0.
31

5
89

.2
1.

3
93

.6
4.

4
31

7
85

89
.2

± 
1.

3
C

SV
II

I–
8–

17
25

7
14

5
0.

56
0.

05
23

10
.5

0.
10

4
9.

6
0.

01
4

3.
1

0.
00

48
7.

2
0.

31
9

10
89

.9
2.

7
10

0.
4

9.
5

60
0

20
0

89
.9

± 
2.

7
C

SV
II

I–
8–

19
34

0
23

1
0.

68
0.

05
07

6.
7

0.
09

72
6.

5
0.

01
43

2.
5

0.
00

47
5.

5
0.

37
8

4
91

.3
2.

2
95

.1
6.

1
33

4
14

0
91

.3
± 

2.
2

C
SV

II
I–

8–
9

33
3

20
0

0.
6

0.
05

08
6.

1
0.

10
09

6.
6

0.
01

43
2.

4
0.

00
47

5.
8

0.
35

9
6

91
.4

2.
2

97
.4

6.
2

32
8

12
0

91
.4

± 
2.

2
C

SV
II

I–
8–

26
82

0
11

3
0.

14
0.

05
01

5.
2

0.
09

8
5

0.
01

43
2.

1
0.

00
48

8.
4

0.
42

4
91

.5
1.

9
95

.5
4.

7
26

2
11

0
91

.5
± 

1.
9

C
SV

II
I–

8–
20

10
24

23
0

0.
22

0.
04

6
4.

8
0.

09
19

5.
1

0.
01

43
2

0.
00

47
6

0.
38

2–
3

91
.7

1.
8

89
.2

4.
4

26
4

90
91

.7
± 

1.
8

C
SV

II
I–

8–
8

27
2

14
9

0.
55

0.
05

25
7.

4
0.

10
3

7.
2

0.
01

43
2.

9
0.

00
47

5.
7

0.
39

8
8

91
.8

2.
6

99
.3

6.
8

44
4

14
0

91
.8

± 
2.

6
C

SV
II

I–
8–

16
25

3
13

1
0.

52
0.

05
11

7.
6

0.
10

16
8.

3
0.

01
44

2.
7

0.
00

5
7.

3
0.

32
8

6
92

2.
5

97
.9

7.
7

42
5

16
0

92
± 

2.
5

C
SV

II
I–

8–
24

35
9

25
0

0.
7

0.
05

2
6.

5
0.

10
32

6.
6

0.
01

44
3

0.
00

53
5.

3
0.

45
4

8
92

2.
7

10
0.

4
6

40
7

12
0

92
± 

2.
7

C
SV

II
I–

8–
28

82
8

32
0

0.
39

0.
04

72
4.

4
0.

09
62

4.
5

0.
01

44
1.

9
0.

00
48

5
0.

42
1

92
1.

7
93

.2
3.

9
15

5
88

92
± 

1.
7

co
nt

in
úa

Ta
bl

a S
2 

(c
on

t.)
. E

da
de

s U
–P

b 
ob

te
ni

do
s p

or
 L

A–
IC

PM
S 

en
 g

ra
no

s d
e 

ci
rc

ón
 d

e t
ob

as
 v

ol
cá

ni
ca

s i
nt

er
ca

la
da

s e
n 

lu
tit

as
 g

as
ífe

ra
s d

e C
oa

hu
ila

, N
E 

de
 M

éx
ic

o.

A
ná

lis
is

/C
ir

có
nU

#  
(p

pm
)

Th
#  

(p
pm

)
Th

/U
20

7 Pb
/

20
6 Pb

†
±2

s*
20

7 Pb
/

23
5 U

†
±2

s*
20

6 Pb
/

23
8 U

†
±2

s*
08

Pb
/

23
2 Th

†
±2

s*
R

ho
**

%
 d

is
c**

*2
06

Pb
/ 23

8 U
±2

s*
20

7 Pb
/

23
5 U

±2
s*

07
Pb

/
20

6 Pb
±2

s*
M

ej
or

 e
da

d 
(M

a)
± 

2s



vi

González–Betancourt et al.

	 RMCG	 |	 v.	 39	 |	 núm.	 3	 |	 www.rmcg.unam.mx	 |	 DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696

M
ue

st
ra

 C
SV

II
I–

8 
(c
on

tin
ua

ci
ón

); 
C

en
iz

a 
vo

lc
án

ic
a 

(T
ob

a)
; M

ie
m

br
o 

su
pe

rio
r F

m
. I

nd
id

ur
a 

en
 lo

ca
lid

ad
 S

an
 P

ed
ro

, c
ue

nc
a 

de
 S

ab
in

as
; (

Pr
ob

et
a 

IC
G

EO
–9

8)
C

SV
II

I–
8–

13
23

6
14

0
0.

59
0.

05
03

8
0.

09
92

7.
8

0.
01

44
2.

8
0.

00
49

7.
4

0.
36

7
4

92
.2

2.
6

95
.8

7.
1

41
7

16
0

92
.2

± 
2.

6
C

SV
II

I–
8–

22
19

2
26

0.
14

0.
05

29
9.

3
0.

10
4

10
.6

0.
01

45
2.

9
0.

00
48

18
.5

0.
27

4
8

92
.8

2.
7

10
1.

1
9.

7
39

1
19

0
92

.8
± 

2.
7

C
SV

II
I–

8–
3

12
55

32
3

0.
26

0.
04

73
4.

4
0.

09
57

4.
8

0.
01

46
1.

8
0.

00
46

4.
5

0.
37

1–
1

93
.3

1.
6

92
.8

4.
3

18
6

93
93

.3
± 

1.
6

C
SV

II
I–

8–
4

41
6

20
6

0.
5

0.
05

35
6.

5
0.

10
69

6.
7

0.
01

46
2.

1
0.

00
47

4.
9

0.
30

4
9

93
.6

1.
9

10
2.

8
6.

6
39

1
13

0
93

.6
± 

1.
9

C
SV

II
I–

8–
5

42
8

29
8

0.
7

0.
04

92
6.

5
0.

10
38

6.
7

0.
01

47
3.

5
0.

00
51

7
0.

51
4

6
94

.2
3.

3
10

0
6.

4
28

3
13

0
94

.2
± 

3.
3

C
SV

II
I–

8–
18

24
8

79
0.

32
0.

05
08

8.
9

0.
10

52
8.

4
0.

01
55

3.
1

0.
00

53
8.

2
0.

37
2

99
.2

3
10

1.
2

8.
1

38
2

17
0

99
.2

± 
3.

0
C

SV
II

I–
8–

25
27

8
22

0.
08

0.
05

15
7.

4
0.

11
98

7.
8

0.
01

65
2.

8
0.

00
67

13
.2

0.
36

6
8

10
5.

7
3

11
4.

5
8.

4
48

0
16

0
10

5.
7

± 
3.

0
C

SV
II

I–
8–

12
24

0
11

2
0.

47
0.

05
21

9.
8

0.
12

4
9.

7
0.

01
71

2.
7

0.
00

64
5.

3
0.

28
4

7
10

9.
5

3
11

8
11

51
0

19
0

10
9.

5
± 

3.
0

C
SV

II
I–

8–
10

52
9

33
1

0.
63

0.
05

28
6.

8
0.

13
55

7.
2

0.
01

85
1.

8
0.

00
65

6
0.

24
7

8
11

8
2.

1
12

8.
6

8.
7

47
3

14
0

11
8

± 
2.

1
C

SV
II

I–
8–

23
48

1
65

0.
13

0.
05

13
4.

5
0.

17
39

4.
8

0.
02

46
1.

9
0.

00
8

7.
4

0.
38

8
5

15
6.

3
2.

9
16

4.
6

6.
8

33
0

95
15

6.
3

± 
2.

9
C

SV
II

I–
8–

6
19

5
68

0.
35

0.
05

36
7.

6
0.

18
4

13
.6

0.
02

49
10

.8
0.

00
82

11
.7

0.
79

8
9

15
8

17
17

4
21

48
8

15
0

15
8

± 
17

.0
C

SV
II

I–
8–

7
64

6
10

4
0.

16
0.

06
14

2.
4

0.
84

7
8.

4
0.

09
94

6.
5

0.
03

31
8.

5
0.

78
2

60
9

38
62

0
39

63
6

56
60

9
± 

38
.0

n 
= 

28
Ed

ad
 20

6 Pb
/23

8 U
 m

ed
ia

 p
on

de
ra

da
 =

91
.7

 ±
 0

.8

M
ue

st
ra

 C
SI

X
–6

0;
 M

ue
st

ra
 d

et
rí

tic
a 

(a
re

ni
sc

a)
; M

ie
m

br
o 

su
pe

rio
r F

m
. I

nd
id

ur
a 

en
 lo

ca
lid

ad
 H

ua
ric

he
, c

ue
nc

a 
de

 P
ar

ra
s; 

(P
ro

be
ta

 IC
G

EO
–9

8)
C

SI
X

–6
0–

19
26

8
12

0
0.

45
0.

07
29

7
0.

13
97

6.
5

0.
01

4
3.

3
0.

00
58

6.
7

0.
50

5
32

89
.6

2.
9

13
2.

4
8.

1
98

6
15

0
89

.6
± 

2.
9

C
SI

X
–6

0–
25

39
2

20
0

0.
51

0.
05

63
8

0.
11

38
7.

6
0.

01
44

2.
5

0.
00

48
6.

5
0.

33
15

92
.4

2.
3

10
9.

1
7.

9
50

9
16

0
92

.4
± 

2.
3

C
SI

X
–6

0–
4

30
1

19
7

0.
65

0.
05

65
7.

1
0.

11
72

7.
7

0.
01

5
2.

5
0.

00
51

5.
9

0.
33

14
96

2.
4

11
2

8.
1

56
3

15
0

96
± 

2.
4

C
SI

X
–6

0–
22

25
2

15
1

0.
6

0.
05

67
6.

7
0.

11
86

6.
7

0.
01

5
2.

8
0.

00
57

5.
9

0.
42

15
96

.1
2.

7
11

3.
5

7.
1

53
0

14
0

96
.1

± 
2.

7
C

SI
X

–6
0–

12
62

2
49

9
0.

8
0.

05
16

4.
7

0.
11

3
5.

4
0.

01
62

2.
3

0.
00

54
6

0.
42

4
5

10
3.

4
2.

4
10

9.
3

5.
4

28
7

98
10

3.
4

± 
2.

4
C

SI
X

–6
0–

24
72

9
75

0
1.

03
0.

04
85

4.
1

0.
12

19
4.

6
0.

01
86

1.
8

0.
00

59
3.

2
0.

39
9

0
11

8.
6

2.
1

11
8.

1
5.

1
20

1
83

11
8.

6
± 

2.
1

C
SI

X
–6

0–
16

19
1

26
2

1.
37

0.
05

68
10

0.
17

5
10

.3
0.

02
24

2.
8

0.
00

71
5.

4
0.

27
3

12
14

2.
9

3.
9

16
2

15
67

0
20

0
14

2.
9

± 
3.

9
C

SI
X

–6
0–

23
56

8
25

7
0.

45
0.

05
36

4.
1

0.
17

01
4.

2
0.

02
33

2
0.

00
8

4.
4

0.
47

4
7

14
8.

2
2.

9
15

9.
4

6.
1

36
8

90
14

8.
2

± 
2.

9
C

SI
X

–6
0–

8
85

4
82

4
0.

96
0.

06
59

4.
2

0.
21

9
5

0.
02

48
1.

7
0.

00
89

3.
3

0.
32

9
22

15
7.

9
2.

6
20

2.
4

8.
9

82
7

98
15

7.
9

± 
2.

6
C

SI
X

–6
0–

20
60

5
67

1
1.

11
0.

05
43

3.
5

0.
18

91
3.

5
0.

02
53

2
0.

00
82

3.
2

0.
56

8
8

16
1.

3
3.

2
17

5.
7

5.
7

38
1

82
16

1.
3

± 
3.

2
C

SI
X

–6
0–

21
20

6
12

8
0.

62
0.

05
73

6.
3

0.
20

1
6.

5
0.

02
59

2.
7

0.
00

81
5.

7
0.

42
5

11
16

4.
5

4.
4

18
5

11
46

0
14

0
16

4.
5

± 
4.

4
C

SI
X

–6
0–

9
44

5
39

0
0.

88
0.

05
2

5
0.

18
25

5
0.

02
59

2.
1

0.
00

84
3.

1
0.

41
3

4
16

5.
1

3.
4

17
1.

1
8.

1
34

6
11

0
16

5.
1

± 
3.

4
C

SI
X

–6
0–

13
84

1
62

1
0.

74
0.

05
78

4.
3

0.
21

11
4.

3
0.

02
74

1.
9

0.
00

9
3.

4
0.

43
7

10
17

4
3.

2
19

4.
1

7.
5

50
1

91
17

4
± 

3.
2

C
SI

X
–6

0–
2

45
7

32
7

0.
72

0.
05

73
3.

3
0.

22
47

4
0.

02
81

1.
8

0.
00

95
3.

3
0.

45
9

13
17

8.
4

3.
2

20
5.

5
7.

3
49

0
76

17
8.

4
± 

3.
2

C
SI

X
–6

0–
18

60
8

35
5

0.
58

0.
05

34
3.

7
0.

28
7

4.
2

0.
03

9
1.

7
0.

01
25

3.
5

0.
41

7
4

24
6.

8
4.

2
25

5.
9

9.
1

33
4

83
24

6.
8

± 
4.

2
C

SI
X

–6
0–

1
45

6
31

8
0.

7
0.

05
6

3.
4

0.
33

6
3.

9
0.

04
39

1.
8

0.
01

44
3.

3
0.

45
3

6
27

7.
1

4.
7

29
3.

6
10

44
9

75
27

7.
1

± 
4.

7
C

SI
X

–6
0–

7
20

6
10

4
0.

5
0.

06
3

3.
7

0.
63

8
4.

5
0.

07
48

1.
6

0.
02

61
3.

8
0.

35
3

7
46

4.
7

7.
5

49
9

18
70

1
74

46
4.

7
± 

7.
5

C
SI

X
–6

0–
14

27
8

75
0.

27
0.

05
99

3.
7

0.
63

7
3.

9
0.

07
75

1.
7

0.
02

74
4

0.
42

8
4

48
0.

9
8.

1
50

0
16

59
9

80
48

0.
9

± 
8.

1
C

SI
X

–6
0–

6
22

1
39

0.
17

0.
05

86
3.

8
0.

69
4

3.
7

0.
08

66
1.

7
0.

03
1

5.
8

0.
46

2
0

53
5.

6
9

53
4

16
55

7
87

53
5.

6
± 

9.
0

C
SI

X
–6

0–
17

23
5

85
0.

36
0.

06
24

3.
7

0.
85

1
3.

8
0.

10
14

1.
7

0.
03

16
3.

8
0.

44
6

1
62

2.
4

9.
8

62
9

17
68

6
78

62
2.

4
± 

9.
8

C
SI

X
–6

0–
15

30
9

86
0.

28
0.

06
72

2.
7

1.
17

3.
8

0.
12

92
2.

1
0.

04
42

4.
1

0.
54

3
0

78
3

15
78

5
21

83
1

58
78

3
± 

15
.0

C
SI

X
–6

0–
10

46
3

16
0

0.
35

0.
08

91
1.

9
2.

45
4.

9
0.

2
3.

3
0.

02
75

12
.4

0.
66

4
6

11
74

35
12

52
35

14
10

36
14

10
± 

36
.0

C
SI

X
–6

0–
5

61
1

11
4

0.
19

0.
10

44
1.

3
4.

06
1

2.
3

0.
28

49
1.

7
0.

08
71

3.
6

0.
73

6
2

16
16

24
16

46
19

17
12

27
17

12
± 

27
.0

C
SI

X
–6

0–
11

56
7

35
1

0.
62

0.
10

55
1.

2
4.

41
9

2.
7

0.
30

6
2.

1
0.

08
65

3.
5

0.
78

2
0

17
20

33
17

14
25

17
26

22
17

26
± 

22
.0

n 
= 

24
E

da
d 

m
áx

im
a 

de
 d

ep
os

ic
ió

n 
(E

M
D

) =
  1

03
.2

 ±
 2

Ta
bl

a S
2 

(c
on

t.)
. E

da
de

s U
–P

b 
ob

te
ni

do
s p

or
 L

A–
IC

PM
S 

en
 g

ra
no

s d
e 

ci
rc

ón
 d

e t
ob

as
 v

ol
cá

ni
ca

s i
nt

er
ca

la
da

s e
n 

lu
tit

as
 g

as
ífe

ra
s d

e C
oa

hu
ila

, N
E 

de
 M

éx
ic

o.

A
ná

lis
is

/C
ir

có
nU

#  
(p

pm
)

Th
#  

(p
pm

)
Th

/U
20

7 Pb
/

20
6 Pb

†
±2

s*
20

7 Pb
/

23
5 U

†
±2

s*
20

6 Pb
/

23
8 U

†
±2

s*
08

Pb
/

23
2 Th

†
±2

s*
R

ho
**

%
 d

is
c**

*2
06

Pb
/ 23

8 U
±2

s*
20

7 Pb
/

23
5 U

±2
s*

07
Pb

/
20

6 Pb
±2

s*
M

ej
or

 e
da

d 
(M

a)
± 

2s

N
O

TA
: V

er
 el

 p
ie

 d
e 

Ta
bl

a 
en

 la
 p

ág
in

a 
sig

ui
en

te
.



vii

Lutitas gasíferas del Cretácico Superior en el NE de México -Material Suplementario-

RMCG	 |	 v.	 39	 |	 núm.	 3	 |	 www.rmcg.unam.mx	 |	 DOI: http://dx.doi.org/10.22201/cgeo.20072902e.2022.3.1696

Notas para la Tabla S2:
#Las concentraciones de U y Th (ppm) fueron calculadas con relación al análisis del vidrio estándar NIST 610 para elementos 

traza.
†Relaciones isotópicas corregidas con relación a los zircones estándar de edad conocida (91500 de ~1065 Ma; Wiedenbeck et 

al., 1995; PLE, Plešovice de ~337 Ma; Sláma et al., 2008) por el fraccionamiento de masa y deriva instrumental. Las 
relaciones

207Pb/206Pb, edades y errores son calculados como en Patón et al. (2010).
*Los errores en las relaciones isotópicas están reportados en porcentaje y los de las edades en absoluto y ambos están 

reportados a nivel 2 sigma, incluida la edad 206Pb/238U media ponderada que es reportada también a nivel 2 sigma. 
Estas incertidumbres, a 2 sigma, han sido propagadas según la metodología de Patón et al. (2010).

**Rho es el valor de correlación de errores definido como el cociente de los errores (en porcentaje) de las relaciones isotópicas 
de 206Pb/238U y 207Pb/235U.

***Porcentaje de discordancia obtenido usando la siguiente ecuación (100*[(edad 207Pb/235U) - (edad 206Pb/238U)]/
edad 207Pb/235U) propuesta por Ludwig (2001). Valores positivos y negativos indican discordancias normales y 
discordancias inversas, respectivamente.


