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- A COMPILATION OF LOCATION, SIZE, AND GEOMORPHOLOGICAL
PARAMETERS OF VOLCANOES OF THE MICHOACAN-GUANAJUATO
VOLCANIC FIELD, CENTRAL MEXICO

T. HASENAKA*!
I S. E. CARMICHAEL*

RESUMEN

Se han catalogado mds de mil centros volcdnicos en el campo volcinico Michoacdn-Guanajuato, el cual estd si-
tuado en la parte media del Cinturén Volcdnico Mexicano. Los volcanes catalogados incluyen: 901 conos cine-
riticos o cipulas de lava, 43 domos, 22 maars o cercos anulares de tobas, 13 volcanes de tipo escudo con conos
en las cimas y 61 flujos de lava no asociados a conos. Estos volcanes se distribuyen entre los 200 km y 430 km
medidos desde 1a Fosa Americana Mediana. No se observa alineamiento preferencml sin embargo, 1a concentra-
cién maxima esﬁmada se encuentra a los 250 km.

Entre los indicadores morfoldgicos catalégicos catalogados para determinar la edad de los conos cineriticos,
la densidad de las zanjas y la clasificacién %eomorfologtca de los flujos de lava resultaron sensibles dentro del li-
mite de determinacién de edad mediante 14C. Finalmente, se clasxﬁcaron 78 volcanes como morfolégicamente
jovenes, de edad de 40,000 afios 0 menos y un volumen de 31 km?, cifras que indican una tasa est:mada en el vo-
lumen de erupcién de 0.8 km?3/1 000 afios para todo el campo volcamoo en su conjunto.

ABSTRACT

Over one-thobisand small volcanic centers have been catalogued from the Michoacin-Guanajuato Volcanic Field,

which is in the middle part of the Mexican Volcanic Belt. Catalogued volcanoes include: 901 cinder or lava-

cones, 43 domes, 22 maars or tuff rings, 13 shield volcanoes with cones at the summit, and 61 lava flows not as-
sociated with cones. These volcanoes distribute between 200 km and 430 km from the Middle America Trench
without forming preferred alignment, and the highest concentration is at 250 km. Among catalogued morpho-
logical indicators of cinder cone age, gully density and geomorphological classification of lava flows are sensitive
within the 14C age determination limit. Seventy-eight volcanoes were classified to be morphologically younger
than 40 000 years B.P. and their volume is 31 km3; thése figures yield an eruption volume rate of 0.8 km3/1 000
years for the entire volcanic field.
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INTRODUCTION

The Michoacdn-Guanajuato Volcanic Field (MGVF), in central Mexico contains over
one-thousand small volcanic centers in an area of 40 000 km?, and forms the middle
part of the Mexican Volcanic Belt (MVB) (Fig. 1). Cinder or scoria cones are the
most common volcanic form and large composite volcanoes are rare. This charac-
teristic makes the MGVF a unique part of the MVB which is typlcally dominated by

- large composite volcanoes. Descriptions of part of the MGVF have been made by

Williams (1950), Foshag and Gonzélez (1956), Simkin ef al. (1981), and Demant
(1981). Both Williams (1950) and Demant (1981) presented maps of the volcanoes
based on the interpretation from air- and satellite-photographs and topographic
maps. Using Williams’ (1950) reconnaissance map of the Paricutfn region, Settle
(1979) discussed the distribution and size frequency of cmder cones in comparison
with other cinder cone fields in the world.

Fig 1 Index map of the Michoacdn-Guanajuato Voicanic Field (MGVF). The location of the MGVF is shown
as a rectangle, which is enlarged in Figure 2. Plate boundaries are drawn after Drummond (1981).

Volcanoes — 1: Sanganguey, 2: Ceboruco, 3: Sierra La Primavera, 4: Colima, 5: Nevado de Toluca, 6:
Popocatépetl, 7: Pico de Qrizaba, 8: San Andrés Tuxtla, 9: El Chichén, A: Paricutin, b: El
Jorullo, ¢: Tancitaro.

States — . Mich: Michoacin, Gto: Guanajuato.

Plates - NA: North America, C: Cocos, R: Rivera, P: Pacific.

Plate boundaries — MAT: Middle Atherica Trench, EPA: East Pacific Rise, RFZ: Rivera Fracture Zone.

\
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-For studies involving an estimation of eruption volume of lava and eruption age of
volcanoes, a compilation of the volcanoes’ size and morphological parameters of age
is essential. Thus we have catalogued all the young volcanoes less than 3 Ma in the
northern half of the state of Michoacdn and southern part of Guanajuato state.

"~ VOLCANOES OF THE MGVF

Volcamc landforms were 1dentxﬁed from topographxc maps, geqlogic maps, axr pho-
tographs, and field observations. Maps and photographs are. pubhdled by DETENAL»
(Mexico City) and their scale is 1:50 000. Geolog;c maps are useful for 1dentifying
volcanoes, but they are only available from limited areas. Air photographs were used
in the southern half of the volcanic field where the volcanoes are relatively young
and their concentration is high relative to the rest of the area. About 200 volcanoes
and cones were visited in the field, particularly those cinder cones with quarries
which expose their internal structure.

A total of 1 040 volcanic vents were identified in the volcanic field (Table 1 and
Fig. 2). This total includes 901 cones (cinder cones and lava cones), 43 domes, 22
maars or tuff rings, 13 young shield volcanoes with cones at the summit, and 61 lava.
flows with hxdden vents.

‘\.i- \\ 3:':'-'#'. . %
b~ R R %

00, Lnaotd | PVY INSoae s 1 cod fy
q* e =" |
v . ] « :
19° '!*'c,. L .'.9“% -
B T T Torw

Fig. 2. Distribution of volcanges in the MGVF Each circle represents the vents of either ‘of the following: cin- -
der cone, lava cone, lava dome, maar, tuff cone, shield volcano with 2 cone on the summit, lava flows which are
not associated with cones, Diuoml lines indicate the dimnee from the Middle America Trench. .
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.Cinder cones show various morphology depending on their degradational stage.
Young cinder cones like volcan Paricutin (1943-1952) have a truncated cone shape
with a slope angle of 330 - 34° and an unfilled crater. As a cone degrades, its slope
becomes gentler, the crater becomes infilled, and rain-wash gullies form on the sides
of the cone. Extremely eroded cones show two distinct forms due to different ero-
sional processes; one is a dissected cone with a few deep gullies; the other is a rounded,
flat cone without gullies; these very flat cones can only be identified where cut by
quarries. A scoria sample from such a cinder ¢cone west of Celaya has been dated to
be 2.7 Ma (Mahood, personal commuhic_ation). In an active volcanic area, older
cones are occasionally buried or destroyed by later lava flows or nearby volcano
eruptions and are therefore not counted. Where cones erupt on the slope of an older
volcano, they sometimes form a crescent or horse-shoe shape as a result of breaching
by lava flows, as has been observed on Mt. Etna in Italy (Hammill, 1979). Lava
cones, defined by Bloomfield (1975) as made up largely of subangular lava blocks,
are topographically identical to cinder cones, and are not distinguished in the com-
. pilation.

Approximately 120 shield volcanoes, 4-14 km in diameter, are found throughout
. the volcanic field. Because most of these volcanoes are dissected, they can be classif-
ied as older than the main phase of cinder cone activity (Williams, 1950). Only 13
shield volcanoes with relatively fresh lava flow morphology and with a summit cone
are included in the compilation.

Lava flows are generally associated with cinder or lava cones whose morphology is
not much modified by erosion or by later sediments. They usually issue from the
base of the cone. Lava flows not-associated with cones indicate that the vents were
buried by the thick viscous flows, The location of a hidden vent is sometimes infer-
able from concentric pressure ridge patterns.

Table 1, a catalogue of the volcanoes contains: name of a volcang, symbol for vol-
“canic forms, location (latitude, longitude, and map number), size (basal diameter,
crater diameter, height, and volume), and geomorphological parameters of cones
(H/D ratio, maximum slope angle, average slope angle, gully dens1ty, and geomor-
phological classification of lava flows).

DISTRIBUTION OF VOLCANOES

The latitude andvlongitude of volcanic vents were taken from the topographic maps
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whose map number appears in Table 1. Multiple vents within a cone which were
caused by the slight shift of the vent during eruption are counted only once. But
neighboring lava flows coming out of different, hidden vents are treated as separate
volcanoes.

The distribution of the 1 040 volcanic vents together with lines which indicate the
distance from the Middle America Trench (MAT) are shown in Fig. 2. The volcanic
front is observed to be approximately 200 km from the trench. The highest concen-
tration of cones occur about 250 km from the trench, and include the youngest cin-
der cone, volcan Paricutfn on the NW side. Beyond 250 km, the frequency of cones
decreases except for a small cluster at 380 km. Approximately 75% of the cones
are found between 200 km and 300 km from the MAT. High concentrations of
cones are observed in several locations; for example, 19915°N-102020°W, 19930°N-
102015°W, 19915°N-101935'W, and 20920°N-101910°W. The last locality, near’ Va-
lle de Santiago, Guanajuato, represents the only area of explosive maars and cones.
The overall density of vents, assuming a homogeneous distribution in the whole vol-
canic field, is 2.5 cones/100 km?.

As Wllhams (1950) noted in the Paricutin region, Fig. 2 indicates no preferred
orientation of cones, except in certain local areas. In the northeastern part, on both
sides of 300 km line, are found two paraliel E-W alignments of cinder cones. In the
southwestern part, between 200 km and 250 km from the trench, recognizable local
alignments of cones are NE-SW. On a large scale, clusters of cones also appear to
form a crude NE-SW alignment stretching from 19°15°N-102020°'W to 20020°N-
101°10°W, which includes the above mentioned high cone density localities.
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TABLE 1.

#° NAME
1 C.SAN ANTONIO
2 C.EL QUACO
3 C.LA LAGUNITA
4

. B C.LAS CUEV/

6 C.LA TROMPETA
[}
© 10 CT.DE” COTIYARAN
11 (EL COMETA) -
13 ‘SY.COLORADG -
9
14 .
18
16
17 C.LA CALERA
18 C.EL COMALITO
19 C.LA COFRADIA
20 C.VALERIO
21
22
23

24 C.EL SOMBRERO
26 V.EL COMALITO
26 L.LA CAPILLA

29 (TARECUATO)
30 C.PARTIDO

38 C.LA CANTERA

7,
30 C.PARASTACUA
39 C.LOS COVOTES

. 40
41 C.

CURUNGUAT
42 (m.cHICA)
44 c.aquitan

M. GRANDE
48 C.ARANZA

47 (J.JESUS DIAS)
48 (c. nnauxmm)

48 C.TINGUINDIN
80 (LA ESTANCIA)
8t C.LAS VACAS
82 C.ENATAITZERO
83 C.2IRPO

o4
88 C.CHERATO
6 C.BLANCO

GEOFISICA INTERNACIONAL

TYPE MAP LATITUDE
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TABLE 1. (CONTIMUED --2)

SLOPE

# NAME + TYPE MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
87 C.EL MELONCILLO C B38 19°23.84° 102°36.11‘ 0.48 0.15 .070 .006 0.8 - 23 10 °
88 C.EL PLATANG 8 B33 19°24.33° 102°23.22 0.70 0.28 .098 .010 0.08 - 14 17
89 C.EL PILON E B38 19°22.18° 102°32.08’ 1.18 0.08 .210 .076 O.18 .~ 21 4
€0 C.CARRIZALILLO C B38 18°74.17° 102°29.72’ 1.8 0.08 .210 .076 0.18 - 21 7
61 C.LA SIORA C 838 19°24.25° 102°29.23' 0.80 C.18 .148 .030 0.18 - 24 -
62 C.MEDINA € B38 19°23.88° 102°@9.07’ 0.88 0.08 .130 .031 0.18 -~ . 21 2
.3 € B3 19°28.87’ 102°27.78° 0.57 0.13 ,080 .007 0.1 - 18 -
.4 C 538 19°29.84° 102°26.43° 0.50 O.18 .085 .0085 0.41 - 17 -
65 C.PARAMBEN C B38 19°20.54’ 102°26.16' 0.88 0.23 .118 .03 0.13 20 19 -
€6 C.SAN MIQUEL £ 838 19°26.42° 102°27.01‘ 0.858 0.08 .100 .008 0.18 - 22 -
67 (LA ESCONDIDA) R 8526 19°26.83° 102°24.78° 0.68 0.13 .088 .000 0.10 - 14 -
€8 C.LA CRUZ £ 838 19°26.18° 102°24.15' 1.79 0.20 .200 .177 0.12 =~ 18§ .
68 C.HICAZUELA "C B38 19°27.12° 102°24.07° 0.88 0.23 .0%0 .016 0.08 - & 3
70 C.TEPAMEL c 19°27.22/ 102°23.80° 1.28 0.43 .120 .072 0.0 -~ 16 3
71 C.PRIETO C B38 19°26.84° 102°23.07° 0.90 0.28 .125 .036¢ O.14 - 21 -
72 C.EL CHICOL € B3 19°27.93 102°29.40’ 1.40 0.40 .160 . 112 0.11 - 18 2
73 LS.LA TINAUA B B38 19°24.853' 102°23.07°' 0.70 0.40 .060 .015 0.00 - 22 -
74 C.LA CANTERA € 838 19°22.857’ 102°22.37’ 1.23 0.30 .248 .126.0.20 - 28 -
78 (B.LAS LAUAS) D 838 19°21.20’ 102°39.87' 1.10 0.43 .065 .032 0.08 -~ 11 -
76 (B.CIQUANZO) C 838 18'21.08° 102°39.01’ 0.78 0.40 .038 .016 0.07 -~ 17 -
77 C.EL PUERTO C 838 19°22.31’ 102°38.97' 0.63 0.28 .068 .012 0.1t - 21 -
78 C.COLORADO E 838 19°20.08° 102°33.87’ 1.20 0.1 .210 .090 O0.17 28 22 4
79 C.EL PINZAN S 838 19°19.48° 102°33.13° 1.10 0,27 .135 .086 0.12 - 18 8 PLV2
80 C.EL QUAYABAL 8 838 19°18.00° 102°32.29° 0.88 0.15 .088 .009 0.5 20 23 ¢ .
81 C.LA PAJA S B38 15°22.30° 102°35.88’ 0.90 0.39 . . - 28 9 PLv2
82 C 838 18° 16.20° 102°90.27° 0.42 0.28 . < s -
83 C.PELON B 838 19° 16.98‘ 102°29.54‘ 0.78 0.18 . - 28 18
84 (LA uxcuelun) B 838 19°17.74° 102°29.69‘ 0.38 0.12 . - 28 -
85 C.ESPINOZA C 838 19°17.84° 102°28.39° 1.05 0.30 . - 24 [ ]
[ ‘8 838 19°16.92° 102°28.13 0.48 0.13 . - 19 -
87 C.PAREO C B3 19°18.81' 102°27.44° 1.18 0.33 . - 28 -
88 C.URINGUITIRO C B33 19°16.93° 102°25.43° 1.13 0.33 . -~ 28 4
.9, C 838 19° 16.87' 102°28.49’ 0.70 0.30 . - 2e - PLV2
90 - 8 838 19°17.14/ 102°24.80° 0.88 0.13 . - 13 -
91 (ST.CATARINA) R 838 19°17.08° 102°24.97° 0.83 0.20 . - 17 -
92 C.LA HOYA C 838 19°18.68' 102°23.23° 0.9% 0.30 . - 23 7
93 (LA CIENEGA) R 836 19°15.13‘ 102°22.63' 0.63 0.0 . - 14 -
94 C.EL TECOLOTE B 838 157 18.46’ 102°23.69° 0.58 0.18 . - 18 -
95 C.EL ASTILLERO C 838 19°18.84° 102°22.94’ 1.20°0.28 . - n - MY
98 C.PANQUITIRO 0 838 10°18.46° 102°22.27' 0.75 0.20 . - 20 -
87 C.EL PEDREGAL C W38 19°19.08' 102°21.08’ 0.35 0.13 . - 18 - HVY
u C.CHARANDAS - € 838 19° 19.60’ 102°20.70’ 0.70 0.28 . - 28 -

99 C.ARAPO C 838 19°19.17° . 102°20.14° 0.70 0.20 . - 18 -
100 M. ZIRIMONDIRO F 838 19°21.73’ 102°21.13°.0.00 0.00 . . . - - -
101 C.BUENAVISTA s g . 1.20 0.40 .250 .136 0.29 - 32 4 PLV2
102 C.LOS AZOTES s 0.80 0.28 .110 .027 0.14 - 23 - PLV2
103 c 113 0.43 .138 069 0.12 - 21 12
104 C.EL PUERTO c 1.08 0.28 .115 048 0.1 - 168 10 PLV2
108 C.LA CAZVELA c 1.26 0.23 .27% .137 0.22 ~ 28 [
106 C.BLANCO E 0.90 0.25 .140 .040 0.16 - 23 4
107 C.EL CIRIAN c 1.286 0.23 .198 097 0.96 - 21 23 .
108 C.SAN JUAN c 1.70 0.48 .210 .212 0.92 - 19 ® PLV2-3.
100 (€L NOPAL) c 0.93 0.28 .110 .032°0.12 - 18 - mv2
110 C.LAS JOYAS c 0.830.20 .138 022 0.16 - 23 2
111 C.LA ORYIGA c 0.65 0.25 .088 .018 0.14 - 24 -
112 D 848 19°11.92’ 102°24.84° O.78 0.40 .080 .013 0.07 - 16 -
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TABLE 1. (CONTINUED --3)

NAME TYPE MAP
(BELEN) 8 848
€.L0S HORCONES 848

B4s

B840

848
(EL JACAL) 848
(EL PUERTO DE 2.) 848
C.VALENTIN B4
C.LA MAJADA

(8.CINCO HOUAS)
(C.ANICUATO)
(8.LOS COYOTES)

(LA CANADA)

{CHUPADERITO)
LOS CERRITOS
LOS CERRITOS
(CEMENTERIO)

C.CHATO
C.OVAL

(LA PROVIDENCIA)
(SAN VICENTE)
(EL SALTO)

CTS.DE LOS ORTIZ
€.GACHO
C.PELON

C.LA AGUUA
(DAMASO CARDENAS)

C.EL MIRADOR
C.COLORADO
(NOROTD)
C.HUANATO
H.TIPONDIRO

(P.LA TRENZA)
LALTA

.JAROQUI JUATA
.ANTZITACUATO

. HUAMHUARUA
.CATZICAPACUA. ..
.EL ZOPILOTE
LAS YERBAS

.LOS POZ0S

.EL DERRUMBADERO

nnnnonn-mnnnzmlnmunﬂnnnnnnonnnumnnq.on-nu-n-..u-mnun-nn

BOOOOOOOR

WCR HCO VOL H/D

GEOFISICA INTERNACIONAL
LATITUDE LONGITUDE WCO
197 12.64° 102°24.20 0.55 0. 15 . 113
19° 13,17 102°23.62* 1.08 0.13 .170
19° 13.40° 102°24.28° 0.63 0.13 .070
19° 13.63/ 102°23.72° 0.70 0.23 .08%
19°13.89/ 102°22.34’ 0.85 0.13 .008 .
19° 12.98° 102°24.27° 0.60 0.10 .065 .
19°13.98° 102°22.35¢ 0.48 0.28 .030 .
19° 14.70° 102°22.45° 1.03 0.28 .140 .
. i 1.0% 0.08 .189 .
. 0.98 0.18 188 .
. ‘0.45 0.18 .080 .
. 0.63 0.23 .110 .
. 0.568 0.25 .008
. 0.68 0.18 . 100
. 0.35 0.18 .040
. 0.30 0.18 .038
9" 12, 0.40 0.14 .088
. 0.73 0.08 .080
. 0.4% 0.23 .038
. 0.65 0.38 .070
. 0.45 0.18 .048
‘13 0.45 0.28 .048
19, 1.15 0.40 .198 .
. 1.88 0.08 .179 .
. 1.23 0.33 . 160
. 0.68 0.30 .080 .
. 1.38 0.23 .190
* 10. ’ 1.38 0.13 .18 .
. 0.63 0.07 .048 .
. ‘ 1.30 0.18 .003
. 0.88 0.13 .028
. 0.60 0.08 .083
. 1.28 0.13 . 118
. 1.48 0.28 .108
. 1.00 0.20 . 103 .
. 0.88 0.23 .065
. 1.00 0.40 .103 .
. 1.20 0.80 .0%0
. 0.70 0.28 .080 .
. 0.88 0.25 .68 .
. . 1.03 0.10 .078 .
19°81.07° 102’ 10.35° 0.00 2.00 .035 .
19°50.85° 102" $.06’ 0.78 0.08 .143 .
19°80.40° 102’ 9.67° 0.00 0.98 .020 .
19°45.30° 102° 14.69° 0.60 0. 1S .080
19°4%5.41° 102" 14.68° 0.58 0.25 .060
19°48.47 102" 2.72° 0.8% 0.25 .065
19°48.73° 102° 2.60' 0.00 0.00 .000
19°45.32° 102° 4.96’ 0.58 0.18 .08S
19°45.49° 102° 4.27° 0.65 0.23..093 .
19°45.64° 102" 3.74° 0.83 0.17 .075
19°45.65 102° 3.45‘ 0.43 0.20 .060
3.15° 0.45 0.20 .07% .
1.82° 0.75°0.23 .105 .
1.35° 0.68.0.35 .080
19° 48 102" 0.54’ 0.83 0.28 .150 .

.012 0.21
.059 0.16
008 0. 11
-016 0. 12
013 0.18
007 0. 114
003 0.06
052 0. 14
056 0.18
048 0. 18
o4 0.1
017 0.17
014 0.1¢
.014 0.18
-002 0. 14
.001. 0. 12
.004- 0. 18
014 0.12
. 0.08
.014 0. 1%
.004 0.10
.004 0. 10
101 0.17
120 0. 114
.088 0.13
012 0.09
.113 0. 14
0€3 0.08
008 0.08
.046 0.07
007 0.03
.008 0.00
.056 0.00
.076 0.07
033 0.10
.018 0.07
042 0.10
030 0.04
012 0.08
051 0. 16
023 0.07
000 .00
028 018
000 0.00
.010 0. 13
-008 O.1tt
.017 0.08
000 0.00
011 0.18
018 0. 14
.008 0.14
.005 0. 14
007 O. t7
022 0. 14
011 0.07
039 0.18

SLOP
MAX

N

N -

R AR I I N N T

Qlun.:Q.lnn|'ucnn|nu|||lc|n||~l.¢¢-|c-|unlﬂuunlnunllw._vno

LAvA
PLV2

PLVY
PLV2

PLV2

PLVY
PLV2
PLV2
PLV2
PLV2
PLV2
PLVZ

PLV2
PLVI

LV

PLV4
PLV2
PLV2
PLV2
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TABLE 1. (CONTINUED --4)

- SLOPE
4 NAME TYPE MAP LATITUDE' LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
169 C  B19 19°45.27° 102" 0.53‘ 0.50 0.23 .040 .004 0.08 - 17 -
170 C B19 18°45.06° 102" 0.23° 0.65 0.25 .080 .014 0.12 - 22 =
171 C.ORDAZ . C  Bte 19 102° 0.51° 0.80 0.18 .130 .034 0.14 - 2 3 piva
172 cC BtS 102" 0.80’ 0.50 0.15 .060 .005 0.12 - 19 2 PLV2
173 (SAN ISIORO) P B20 102° 18.26‘ 0.87 0.58 .035 .015 0.04 - 14 -
174 P B2 102" 18.08’ 0.70 0.45 .018 .005 0.03 - [ -
175 C.TAPAN c 829 102°17.06° 0.99 0.43 .100 .038 0.19 - 22 4
176 8 B2 102° 48.63° 0.45 0.23 .030 .003 0.07 - 18 -
177-C.EL LEON B 820 102° 15.26‘ 0.65 0.20 .108 .016 0.16 - 28 - PLV2
178 C.ZENDENYAN c Ba2s -102° 18,09 1.08 0.20 .157 .088 0.15 - 22 1]
179 C.CUATZIAN 8 829 102° 17.87° -0.88 0.38 .05 .031 O.11 - 2 2
180 C.QUANIMBAN c 829 102°17.31° 0.88 0.28 .175 .080 0.18 - 27 L]
181 C.EL BURRO c 829 102°16.94° 1.10 0.3% .175..078 0.16 - 2% 4
182 C.EL ZOPILOTE c 829 102° 12.87° 0.78 0.25 .100..02% 0.13 27 22 2
183 C.COCUCHO S 829 102° 10.71‘ 1.13 0.28 .200 .088 Q.18 - 2§ 11 pLV2
184 (SAN MARCOS) € B2 102° 18.81° 0.73 0.28 .060 .013 0.08 - 15 ]
188 R B29 102° 18.04° 0.50 0.23 .058 .006 0.11 - 22 -
186 . £ 829 102°17.80° 0.83 0.26 .090 .023 0. 11 - 18 3
187 C.ANTZISCUARD Cc 829 102° 16.86° 0.80 0.90 .100 .025 0.12 - 22 -
188 C B2e 102° 16,29’ 0.65 0.23 .032 .005 Q.05 - 9 -
188 C.CUMAN cC B29 102° 17.20° 1.00 0.29 .148 .00 0.16 - 21 3
190 C.TEPOUA 8 B29 102°17.91° 0.78 0.25 .100 .023 0.13 - 2t 3
191 C.CHANAMBA 8 829 102°17.89° 0.78 0.18 .085 .01T O. 41 - 16 2
192 L.EL TECOLOTE Cc . 828 102° 17.20° 1.2% 0.%0 .052 .033 0.04 - 8 -
193 C.NIGUATIRO E.  B29 102° 15,66’ ©0.88 0.1 .070 .008 0.12 - 18 -
184 R B29 102° 15.13° 0.55 0.13 .080 .008 0.15 - 21 -
195 C.JARATINDAN c B2 102° 14.89° 0.65 0.35 .050 .010 0.08 25 1 -
196 C.JUATQUERI c B29 102° 14.61 0.78 0.2% .110 .023 0.18 - 24 -
197 c 82 402° 14.24* 0.78 0.30 .130 .032 0.17 - 28 L]
198 C.LA CULEBRA - € 829 102° 13.26° 1.20 0.28 .150 .073 0.13 - 18 4
199 C.APUNDARO c 820 102°12.61‘ 1.00 0.33 .180 .068 0.18 32 28 T
200 P B2 102° 10.83‘ 0.50 0.40 .015 .002 0.03 - 17 -
201 :C. TAMAPAN cC B29 102° 10.20 0.65 0.05 .060 .007 0.09 22 " -
202 CS.PELONES c Ba29 102° 9.26' 0.60 0.15 .000 .041 0.8 28 22 -
203 CS.PELONES c 829 102" 8.08’ 0.80°0.20 .085 .018 O.11 27 16 -
204 CS.PELONES R 829 102" 8.66’ 0.53 0.20 .030 .003 0.08 22 10 -
203 R 829 102° 7.94° 0.86 0.30 .020 .003 0.04 9 9 -
206 8 B2® 102° 7.29’ 0.35 0.15 .020 .00t 0.06 24 11 -
207 B B29 102° 7.01° 0.88 0.23 .040 .005 0.07 20 19 -
208 C.PARACHO VIEJO c 829 102" 4.86° 0.80 0.33 .090 .024 O.11 - 21, 11 PLV3
208 CS.CUMBUAN C B2 102" 3.69’ 0.73 0.25 .130 .026 0.18 - 28 1t pPLV2
210 CS.CUMBUAN .C 829 102" 3.43° 0.48 0,28 .045 .008 0.10 - 28 9 PLV2
211 C.PELON c 828 102° 2.84° 0.48 0.23 .080 .008 0.10 28 22 [
212 C.JARAJTEN c B29 102° 2.63° 0.58 0.23 .080 .012 0.16 - 27 s
213 F 829 102° 3.10’ 0.00 0.00 .000 .000 0.00 -~ - - PMVva
214 C.LA GUITARRA C B29 102" 2.34’ 0.45 0.23 .040 .004 0.08 - 20 . 4
218 (CHERANATZICURIN) F  B29 102° 0.63’ 0.00 0.00 .000 .000 0.00 - - - PVt
216 8 829 102° 17.72/ ©0.50.0.15 .03 ,003 0.07 - 11 -
2117 c 829 -102° 17.81° 0.45 0.15 .050 .004 0.11 - 18 -
218 8 B2s 102° 16.85° 0.68 0.33 .06 .014 0.10 - 20 -
219 C.21PACHAN S B29 102° 16.38° 0.85 0.23 .145 037 0.17 . - 2% 4
220 C.PICHAMBO c B29 102" 15,18’ 0.60 0.35 .057 .010.0.09 - 28 -
221 C.HUANIMBA 8 829 19 38 76’ 102" 14.41° 0.40 0.15 .025 .002 0.08 - 1" -
222 C.EL CALVARIO 8 B29 19°36.31’ 102° 14.38’ 0.5% 0.30 .040 .00 0.07 13 18 -
223 C.TEN JUATA 8 820 19°36.86' 102° 13.50° 0.85 0.20 .050 .006 0.09 28 16 -
224 C.PURU JUATA C 8290 19°37.15° 102° 12.88’ 0.68 0.20 .080 .008 0.09 28 13 2
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TABLE 1. (CONTINUED --5)

SLOPE ..

- NAME TYPE.MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D . MAX AVE GO LAVA
C.IPANDAN ‘C B29 19°36.88' 102° 10.77° 0.78 0.20 .108 .022 0.13 21 20 2
C.NANARL JUATA E 19°38.19 102°10.99° 0.80 0.18 . 135 020 0.17 23 24 4

' c ::;ras.u' 102° 10.67°°0.40 0.15 .088 .003 O.14 - . 24 -
C 820718°35.81° 102°10.41''0.70 0.20 .100 .08 0.14 27 22 -
C.SANTA CATARINA € . 0.45 0.20 .130 .036 0.15 29 28 5
L. LARGA D 38, . 1.43.0.60 .080 .048 0.07 - 17 -
C.PARANSO a . . 1.03 0.40 .420 .081 0.912 - 2% 3
8 . . 0.83 0.27 .040 .008 0.08 - 17 -~
: s . . 0.50 0.33 .033 .008 6.07 - 21 -
(ZACAN) [ "33, . 0.53 0.25 .05%0 .006 0.00 28 20 - i
c " 32, . 0.43 0.2% .032 .003 0.07 - 20 -
[ 5 . 0.83 0.0 .028 .0030.08 - 12 - N
) c " 33. . 0.88 0.2 .108 .014°0.18 - 31 € fLva
(8.QUERRERD) [ * 33, . 0.80 0.29 .100 .028 0.12 - 21 4
. c " 34. . 0.80 0.40 .110 .032°Q.14 - 20 -~
c : . 0.68 0.33 .080 .016 0.12 - 27 =~
C.ZITZAN < . . 0.83 0.45 .108 .036 0.3 - 30 -
C.PAQUICHIHUATA C . . 0.75 0.33 .040 .010 0.05 13 1 -~
C.CONBUNDICATA [ * . . 0.95 0.48 .095 040 0.10 - 22 -
€. HUAHUACHO c 33, . 0.40 0.18 080 .004 0.18 - 29 -
c ° 33, . 0.73 0.08 .113 018 0.4% - 18 §
€. ZINZUCU c . E 0.800.2% .130 031 0.16 - 25 & PLV2-3
C.NURETO 3 " 32'. . 0.55 0.08 g:g .007 0.18 - 19 3
c " 32 . 0.53 0.23 . .006 0.09. - 18 8
C.ZCHINDIO c *32. 0. 0.80 0.22 .14% .033°0.18 - 27 7
€. JANANO s °33. . 0.83 0.2% .148 036 0.17 - 27 9 PLV4
c . . 0.73 0.30 .083 .018 0.1% ' - 21 8§
€ . . 0.79°0.18 .140 .026 0.18 - 27 4
8 . . 0.53 0.2% .040° .0050.08 - 16 @
3 . . ©0.60 0.20 .060 .008 0.10 =~ ,17 2
C.CUSATO c . . 1.38 0.40 .2¢5 .182 0.19 - 28 12 PLV2
C.LOS AMOLES B 829 19°38.32° 102" 7. 0.80 0.30 .100 .025 0.12 - 22 8 PLV3
C.YONDIMA C 820 19°36.15° 102° &. 1.03 0.98 .188 .077-0.18 31 30 10
C.GACHO E 829 19°36.61° 102° 7. 0.68 0.08 .126 .017 0.18 - 23 2
C.GARACUTIRO 8 829 19°36.38° 102° 6. 0.83 0.18 .073 .008 0.14 32 23 - PLV2
C.SAN MIGUEL C B2 19°36.73' 102" S. 1.26 0.20 .225 .119 0.18 32 28 12
'C.CICAPIEN C  B29 19°35.43° 102° 8. 0.70 0.30..000 .017 0.11 32 22 13 PLV2-3
C.CAPATACUIRO B 'B29 19°35.46‘ 102" 4. 0.75 0.23 .130 .027 0.17 30 27 - - PLV4
) 8 B29 19°36.18’ 102" 3. 0.48 0.23 .045 .004 0.10 - 22 -
C.SINAR JUATA C 829 19°38.32° 102" 1. 0.63.0.29 .088 .014.0.14 - 28 &
C.CAIN C ' B29 19°36¢.96‘ 102" 0.66’ 0.93 0.27 .150 .048 0.16 - 24 7
C 829 19°36.62° 102° O. 0.68 0.33 .040 .008 0.06 - 13 -
C.SHANAN JUATA C B28 19°36.84° 102° O. 0.38 0.20 .040 .003 0.1 -~ 24 -~
C ' B29 19°33.48° 102° 6. 0.80 0.13 .140 028 0.17 - 23 3
C B29 19°33.38° 102° 6. 0.88 0.15 .115 .0130.20 - 28 3
C 829 19'33.3% 102" 8. ©0.33 0.18 .030 .002 0.09 - 22 2
C 829 19°33.30° 102° $.33 0.40 0.10 .075 .004 0.19 - 27 4
C. ARICHAN B 829 19°33.34° 102" 4. 0.73 0.23 .086 .017 0.12 - 19 € PLV2
C.TZINTZUNZAGUA C B29 19°32.59° 102" 4. 0.65 0.28 .08% .017 0.18 - 27 -7 PLV2
C.TAPAN JUATA c 829 19°30.70° 102" 7. 0.78 0.15 .140 .026 0.19 33 25 [ )
C.PIRUANT 8 B29 19°30.93' 102° 6. 0.83 0.393 .120 .094 0.14 - 26 8 PLV2
C. EQUACUARD C 829 19°30.03‘ 102" 8. 0.90 0.23 .140 .040 0.16 - 23 S
C.CUATZION C 829 18°30.47° 102" 8. 0.88 0.13 .138 032 0.48 - 20 7
C.CARAPAN [ 4 829 19°31.04° 102" 8. . 0.83 0.13 .140 .030 0.17 - 22 4
C.SANTA CRU2 C 829 19°31.41’ 102° $.00°° 1.10 0.30 .180 .077 0.16 ' - 24 14
C. TARENGO C B2 19°31.62° 102" .23’ 0.66 0.20 680 .0130.12 ' - 18 4
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TABLE 1. (CONTINUED --6)

NAME

C.EL AIRE’
C.EL VARAL
EL CERRITO
C.ISINGO

V.PARICUTIN

(C.SAN PEDRO)
(C.SAN PEDRO)
C.EL CEBO

(LA ESCONDIDA)
(C.EL TIZNE)
C.CIRAHAPAN

C.PANCINGO
C.PRIETO
C.LA PERITA

(LL.JURITZICUARD)

C.ESTILADERO
(LL.TACADERD)
C.PARIO
C.TUMBISCATILLO

(B.LAS PAREDES)
(C.SAN PEDRO)
C.EL TEPETATE
C.LA CHIMENEA
(EL TEUAMANIL)
C.EL LLACUARO

3 C.CIRICUTI

C.EL COLORADO
C.EL ROSARIO
C.LA TRINIDADO
C.LAS VARAS
C.EL UABALI
(C.EL JUABALI)

C.SAPIEN

€. CHERANGUARAN
(casvo)
C.COPITIRO
C.EL CAJETE
C.EL PUERTO
C.LA ALBERCA
C.CHINO
C.JICALMI

C.LA ALBERCA
€L CERRITO
(LA SOLEDAD)

POOTROOOOOENONONOTOOON0ONOWBOONBONOONRNINDOMOONORDORODIMOOD

[

TYPE MAP

829
829
829
838
839
839
839
839
839
83y
838
839
839
839
839
839
839
839
83g
83
839
839
839
Bag
839
839
B39
839
B9
839
839
839
B39
B39
B39
839
838
839
B3g
B39

- B3g

839
839
B39
839
839
839
B39
B39

839 -

B39
839
B39
839
839
839

T. Hasenaka and L 8. E. Carmichael

LATITUDE LONGITUDE WCO WCR HCO VOL

19°31.22° 1020 3.87° 1.40 0.60 .205
19°31.81’ 102° 3.07’ 1.08
19°31.62' 102" 2.18‘ 0,53
19°29.40° 102 17.79’
19°29.9%° 102°17.13’
19°29.81° 102" 16.72/
19°29.87° 102" 16.26'
19°28.77 102" 15.87°
19°29.55° 102° 186.07’
19°29.03’ 102° 16.78°
19°26.89' 102" 16.98"
19°27.19° 102° 16,58’
19°27.35° 102° 16.47
19°27.46’ 102" 15.98°
19°27.64' 102" 15.40°
19°27.65° 102" 15,09/
19°28.43’ 102" 14.00’
19°28.38° 102°13.71/
19°29.76° 102" 11.81°
19°26.53° 102° 14.96'
19°26.23° 102°13.17*
18°27.10° 102 12.69*
19°27.21° 102" 12.32°
19°27.57° 102" 12.30'
19°26.58° 102°1+.78°
19°27.9%° 102" 11.85’
19°28.14° 102°11.06’
19°27.79' 102° 10.34°
18°28.70' 102’ 10.68’
19°28.95 102° 9.90'
19°26.35' 102" 16.90°
19°24.90' 102° 15.99°
19°24.40° 102" 15.56°
19°24.43' 102°15.03°
19°25.48° 102° 14.33'
19°25.93° 102" 10.59°
19°2%.33° 102° 10. 11’
19°26.20° 102" 89.31’
19°28.%6' 102" 8.5’
19°27.75° 102° 7.74'
19°26.93' 102° 6.76'
19°26.62* 102" .7.23¢
19°26.26° 102" 6€.91’
19°26.82' 102" 6.10’
19°28.02¢ 102° 4.93'
19°26.6%’ 102" 4,13’
19°29.13° 102° 3.04°
19°28.26° 102" 2.52’
19'28.45° 102" 2.11’
19°29.05' 102° 0.66’
19°24.66° 102" 6€.36'
19°23.33' 102" 4.68°
$8°21.61° 102° 19.34
19°21.73° 102°17.74¢
19°21.51’ 102°17.3¢’
19°21.05’ 102°17.06° O.
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TABLE 1. (CONTINUED --7)

C.LOS VALIENTES
(ZIRIMBO)
C.CONDEMBARO

EL COMETERO
TAMACUIRD
DE AFUERA
.LDS REINA

LA AGUILILLA
EL UVAL

EL PELILLO
EL MOLCAJETE
LA CORUQUERA

.CHINO
(C.CHING)
C.CHATO

C.AGUA ZARCA
C.LA ESTACADA
C.LAS VUELTAS
(M.LA PRIMAVERA)
C.LA PRESA

O 00000 ONOO

C.EL LEON
C.EL MALACATERO
(B.EL TIGRE)

C.BLANCO

(EL TABACAL)

CS.CUATES
.BLANCO

c

C.LA GUERA

M.LA BOLA
LA BATEA

. ANDANGIO
.RANCHO VIEUO
LA CAULOTERA
LA CRUZ
.BLANCO

.EL CIRCO
.BLANCO

.CUEVA DEL PADRE

c

[+

[

c

<

c

[+

[+

c

L.LA TINAJA
H

(

L

L]

]

[

C.EL MARQUES
C.EL CAPIRI
C.LA CRUZ

(

LA SERNA)

OBONOO0ONMUODN0ODANERIROOOTMOOMBOOROONBAMEMOORNOMOVOBNATIONOORE

TYPE MAP

<

B39
839
839
839
839
838
B39
839
B49
849
849
848
849
849
B4
849
849
B48
84S
B49
B49
849
849
849
B49
849
849
Ba9

. 848

849
B49
849
B4S
Bag
B49
B49
849
848
849
B4g
849
B49
849
849
849
B49
849
849
B49
B49
B49
849
B49
849
849
€11

GEOQFISICA INTERNACIONAL

LATITUDE

19°17.37¢
19°17.64
19° 18,13
19° 18.59°
19° 16. 19
19° 16.68°
18" 17. 14
19° 17.78
19° 14.89°
19’ 13.73¢
19° 14.88¢
19° 14.57¢
19° 14,68’
19° 13,67
19° 13,41
19° 13.086°
19° 12.68°
19° 13,08
19° 14 .84
14.90"
19' 10.67
19°10. 11
19° 10.28°
19° 10.75*
19° 11,20
19° 10.68°
19° 14,32
19°11.49°
19° 12.49°
19’ 12.20°
19° 8.10°

19° 8.43° -

19° 9.28'
19° 8.82’
19° 7.73°
19° 8.28°
19° 7.230°
19° 7,70’
19° 8.63'
19° 9.68°
19° 10.48°
19° 5.18°
19" 3.72¢
19" 4.771

LONGITUDE wCO

102° 19.63°
102° 19.45°
102° 18.05°
102° 17.39"
102° 19.83°
102" 18.07°
102" 16.91°
102° 16.84
102° 19.40°
102" 19.88"
102° 16.68°

102° 54°
102° 0.40°
102" 4.73°
102° - 4.33

0+220000+00002802020+202002000020020-0+000200+000-0000
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TABLE 1. (CONTINUED --8)

SLOPE

14 NAME TYPE MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
383 . R C71 20723.00° 101°59.05° 0.00 0.00 .000 .000 0.00 S - -

394 COL .OE HERRERA € €71 30°19.04° 101°30.68' 0.63 0.25 .017 003 0.03 4 S -

398 COL.DE SAAVEDRA R C71 20°21.37' 101°48.07° 0.70 Q.48 .008 .001 0.01 4 2 -

396 (EL GUAYABO) C €81 20°11.20° 101°44.51’ 0.98 &10 -065 .017 0.07 - 9 -

397 (TORRECILLAS) C C8t 20° 8.04‘ 101°59.34° 0.88 0.48 .030 .003 0.08 - k] -

398 C.CORTES T €81 20° 4.90' 101°58.62° 0.70 0.05 .0%8 .008 0.08 - 10 -

386 C.DE ENMEDIO 'C C81 20° 4.48’ 101°59.08° 0.78 0.13 .100 .019 0.13 - 17 -

400 C.ACUMBAS C C8120° 4.04' 101°58.62° 0.58 0.08 .06% .007 O.11 - 15 -

401" . C €81 20° 4.12’ 101°58.70' 0.78 0.10 .115 .021 0.18 - 19 -

402 - (ZIQUITARO) © € €81 20° 4.48’ 101°53.54’ 0.80 0.35 .040 .013 0.04 - s -

403 (EL MIRADOR) C C81 20" 2.47' 101°54.88° 0.83 0.15 .055 .013 0.06 - 9 -

404 . C €81 20° 0.08’ 101°52.31’ 0.33 0.08 .04% .002 0.14 - 20 -

408 . C C81 20" 1.27‘ 101°50.20° (.35 0.05 .055 .002 0.16 - 20 -
* 406 C.EL HERRERO C C8t 20° 2.70’' 101°80.20° 0.60 0.10 .077 .009 0.13 < 17 -

407 . C €81 20" 3.60 101°46.08° (.75 0.0 .052 .009 0.07 - 9 -

408 C.EL PUERTITO C " A11 19°89.48 101°56.95° 0.88 0.20 .078 .020 0.09 - 13 .-

408 C.SAN MIGUEL € A11 19°39.08‘ 101°52.36° 1.05 0.35 .113 .047 O.11 - 18 -

410 C.LA CEBADILLA € At1 19°59.46' 101°51.18° 1.03 0.28 .090 .034 0.00 - 13 -

411 C.EL PATACUTIRO R A1t 19°54.87’ 101°87.53’ 0.63 0.18 .050 .007 0.08 - 3 -

412 C.DE ENMEDID B A1l 19°86.47° 101°55.19° 0.88 0.13 .086 .021 0.10 - 19 1

413 C At 19°53.71' 101°54.18° 0.38 0.15 .040 .002 O. 11 - 19 -

414 B A11 19°S52.87’ 101°51.72° 0.48 0.20 .013 .001 0.03 - 8 -~ PLV2
418 C.LOS CUARTERONES C At1 19°53.69' 101°51.09° 0.55 0.15 .0%0 .005 0.0 - 14 - -
416 C.LOS COYOTILLOS € At1 19°53.82° 101°50.40° 0.68 0.18 .060 .008 0.09 - 13 1 PLVY
417 . ’ 8 A1l 19°84.03' 101°49.54° 0.83 0.28 .060 .016 0.07 - 12 -

418 C.EL COPALILLO 8 A1 19°84.53' 101°48.85' 0.75 0.28 .060 .013 0.08 - 14 - PLVY
418 (L0S LLANDS) < F- A11 19°56.40° 101°51.40° 0.00 0.00 .000 .000 0.00 -~ - - PV
420 . F A1t 19°56.50’ 101°'49.80° 0.00 0.00 .000 .000 0.00 - - - PLVY
421 C A1) 19°59.90 101°48.18¢ 0.70 0.18 .045 .008 0.06. - 10 -
. 422° C . A1) 19/59.86° 101°48.00° 0.70 0.20 .088 .01S O.12 - 19 -

423 H.LA ALBERCA M ALY 19°54.36° 101°46.12° 1.25 0.30 .098 .000 0.08 19 12 24

424 g C  A11 19°56.15 101°42.17' 0.63 0.25 .040 .006 0.06 - 12 -

425 R At1 19°58.69’ 101°41.25' 0.00 0.00 .000 .000 0.00 - - -

426 C.EL CARACOL € A11 19°57.15’ 101°41.30' 0.23 0.05 .040 .00t 0.17 - 24 -
. 427 PRIETO F A1 19°83.32' 101°48.75° 0.00 0.00 .000 .000 0.00 - - - HY
428 . F A1t 19°83.05' 101°49.37’ 0.00 0.00 .000 .000 0.00 - - - PLV2
429 R F A11 19°53.25' 101°47.88° 0.00 0.00 .000 .000 0.00 - - - . PLVS -
430 C.EL PLAN-DE LOS' R A1t 19°50.80° 101°59.22’ 0.70 0.23 .085 .018 O.14 - 22 -

431 C.DE ENMEDIO € A1 19°51.08 101°56.19’ 1,08 0.23 .138 .053 0.13 - 18 S

432 (EL PUEBLITO) 8 A11 19°49.48° 101°58.40° 1.00 0.38 .185 .075 Q.18 . 33 .31 10 PLVI
433 C.LAS CABRAS B A1l 19°49.86° 101°53.62' 1.18 0.55 .185 .120 0.17 234 32 13 PLV2
434 ! B - A1 19°850.48’ 101°53.19° 0.90 0.30 .058 .018 0.06 - 11 - PLVv2
433 8 A1l 19°51.96° 101°52.40° 0.43'0.20 .033 .003 0.08 - 16 - PLV2
436 F A11 19°50.90° 101°51.43° 0.00 0.00 .000 .000 0.00 - - - PLV4
437 (LAS VIGAS) C At1 19°51.24° 101°50.83° 0.55 0.30 .078 .011 0.14 - 32 - Wy
438 L0OS TRES CERRITOS C A1t 19°51.42° 101°80.23° 0.55 0.23 .090 .01t Q.16 - 29 6

439 LOS TRES CERRITOS C A1t 19°51.55° 101.49.94° 0.40 0.18 .045 .003 0. 11 - 22 3

440 C.CAPAXTIRO C Attt 19°850.70° 101°49.78° 0.70 0.30 .100 .021 O.14 31 27 14 NV
441 C.SAN MIGUEL C  A11 19°48.18° 101°58.61° 1.20 0.28 .220 .107 0.18 33 26 9 PLVS
442 CS.CUATES C _At1 19°46.78’ 101°86.36’ 0.70 0.2% .120 .023 0.17 - 28 12 PLVI
443 CS.CUATES C  At1 19°46.89’ 101°57.97° 0.53 0.18 .105 .011 0.20 =~ 29 9 PLV3
444 (CO2UMO) C A1 19°45.42° 101°87.13° 0.50 0.1S .090 .008 O.18 - 27 - PLv4
445 C.LAS POMAS C . A1l 19°47.39° 101°55.98° 1.40 0.20 .180 .107. 0.13 - 17 ~ PLV2
446 C.LA ARENG € A11 19°46.60° 101°54.83' 0.90 0.25 .168 .048 0.19 - 27 12

447 P A1 19°46.49° 101°54.17/ 0.00 0.00 .000 .000 0.00 - - -

448 CT.DE LEON B At1 19°45.80° 101°83.68° 0.83 0.30 .140 .038.0.17 - 28 11 PLVI
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SLOPE

4 NAME TYPE MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
449 [ A11.19°47.48‘ 101°54.18° 0.28 0.10 .033 .001 0.12 - 20 - PLV3
450 (LA VIBORA) f A11 19°47.73’ 101°54.22° 0.00 0.00 .000 .000 0.00 - - - PLVD
451 C.EL PAJARITO c At1 19°45.0%° 101°52.34° 1.38 0.43 .195 ,137 0.14 - 22 t
452 C.CUINATO F A11 19°47.90° 101°47.33° 0.00 0.00 .000 .Q0O0 0.00 - - - PLV2
453 (TAREJERO) 8 A1 19°49.18° 101°42.73’ 0.45 0.10 .055 .004 0.12 - 17 -

4354 C.HUARACHA B8 A11.19°45.75 101°41.82° 0.85 0.35 .080 .024 0.09 - 18 - PLV1
455 8 A21 19°44.40° "101°58.25' 0.45 0.13 .065 .005 O.14 - 22 - PLV4
456 C.EL CHATIN (+ A21 19°44.24’ 101°56.84° 0.80 0.28 .100 .025 O.312 - 21 -

457 (P.TZITZINDARO) B A21 19°44.31' 101°56.41’ 1.18 0.50 .140 .082 Q.12 - 22 -

458 (P.2IPIATIRO) F A21 18°44.59’ 101°63.29’ 0.00 0.00 .000 .000 0.00 - - - PLV2-3
459 H.EL HUANILLO c A21 19°41.01° 101°569.07’ 0.95 0.35 .190 .068 0.20 34 32 24

460 C.EL BORREGO E A21 19°41.53' 101°56.80’ 0.88 0.18 .130 .033 0.15 - 20 1

461 C.TARUCUN [ A21 19°41.66’ 101°56.41’ 0.88 0.30 .125 .037 0.14 - 23 -

462 C.ANDUJUATA [ A21 19°41.83’ 101°85.72’ 0.68 0.15 .100 .015 0.15 30 2% -

463 C.2IAPO [+ A21 19°42.00° 101°55.35’ 0.70°0.30 .080 .018 0.13 28 24 -

464 C.CUCUNDICATA [+ A21 19°40.47/ 101°'56.67 0.98 0.30 .175 .062 0.18 34 27 S

463 C.EL AIRE R A21 19°40.88°' 101°55.24’ 0.40 0.08 .050 .003 0.13 - 17 -

466 c A21 19°40.93 101°54.71’ 0.45 0.20 .040 .003 0.09 - 18 -

467 C.GUARID [+ A21 19°40.86’ 101°54.35’ 0.6% 0.15 .130 .018 020 30 27 -

468 C.EL TIPICATO c A21 19°41.20° 101°53.66’ 1.10 0.38 .150..070 0.14 27 21 4

469 C.PELON R A21 18°42.41’ 101°49.93° 0.70 0.13 .105 .016 0.15. 30 20 -
470 C.ANGARUEN [+ A21 18°41.46' 101°49.%56’ 1.00 0.25 .140 .048 0.14 - 20 4

471 C.EL GUAXAN [+] A21 18°38.08’ 101°55.12' 1.60 0.50 .135 .128 0.08 25 14 -

472 C.LA ARENA € A21 19°44.48° 101°47.55° 0.88 0.30 .140 .041 0.16 30 26 7

473 C.SAN MIGUEL 8 A21 18°44.76’ 101°41.98' 0.78 0.15 .100 .020 0.13 2§ 18 -

474 C.LA CALABAZA C A21 19°44.95’ 101°40.83° 0.80 0.15 .150 .031 0.19 233 25 8 PLv4
475 C.LA ALBERCA c A21 18°41.50° 101°48.67' 0.83 0.30 .105 .028 0.13 - 22 -

476 c A21 19°41.20° 101°47.63° 0.45 0.15 .030 .002 0.07 - 1 -

477 C.LA CURINDITA c A21 19°41.20° 101°46.31’ 1.13 0.35 .155 .073 O.14 - 22 2

478 C.LA POMA c A21 18°41.68° 101°45.88‘ 0.60 0.23 .058 .008 0.10 - 17 -

479 C.LA PUERCA c A21 18°41.60° 101°45.88’ 0.70 0.05 .095 .013 O.14 - 16 -
480 C.CUPAMBA -« € A21 19°42.53’ 101°42.68° 0.00 0.00 .000 .000 0.00 - - 4

481 C.AXASJUUATA < A21 19°41.96’ 101°41.42° 0.95 0.28 .140 .046 0.15 - 23 4
482 C.EL MESTEND c A21 18°39.60° 101°48.58' 0.85 0.18 .135 .032 0.16 - 22 -

483 [+ A21 19°39.25' 101°46.59‘ 0.58 0.20 .075 .010 0.13 -~ 22 -

484 C.0J0 DE AGUA R A21 19°38.25° 101°46.47° 0.53 0.15 .060 .006 O.11 - 18 -
485 C.LA BRONCA Cc A21 19°37.98’ 101°46.01’ 0.50 0.18 .070 .007 O.14 - 24 -

486 C.LAS CASILLAS B A21 19°37.83' 101°45.72° 0.38 0.08 .045 .002 O.12 - 17 -

487 C.HUIZATARO [+ A21 19°37.58‘ 101°45.45' 0.70 0.28 .09S .019 0. 14 - 24 -

488 C.LOS GUEROS C  A21 18°37.51' 101°44.86° 0.76 0.23 .130 .027 0.17 - 27 -

489 C.CAUCA [+ A21 19°37.54‘ 101°44.35° 0.75 0.28 .130 .028 O.17 - 27 4
490 .8 A2t 19°34.15° 101°88.51/ 0.532 0.18 .060 .006 0.1t - 19 -
491 C.HUATEQUERI R A21 19°35.25’ 101°%58.19° 0.65 0.23 .060 .010 0.09 - 16 4

492 L.HUATZUPICHU R A21 18°35.47' 101°57.75° 0.28 0.15 .010 .000 O0.04 - 9 -
493 H.URUTZEN [+ A21 19°33.54° 101°87.11° 1.35 0.70 .125 .107 0.09 - 21 16 PLV2
494 C.PACHANGUAJUATA B A21 19°35.44° 101°56.44° 0.45 0.15 .070 .005 O. 16 - 25 -
495 C.LA CANTERA o A21.19°34.89° 101°85.70° 1.00 0.28 .220 .078 0.22 - 3] -

496 C.TEJOCOTE ANCHO C A21 19°35.61’ 101°54.55’ 0.85 0.30 .090 .025 O. 11 - 18 4

497 C.HARATZI0 c A21 19°36.24' 101°54.29’ 0.70 0.28 .100 .020 O. 14 - 2s 4

498 B A21 19°35.48° 101°52.32’ 0.60 0.12 .075 .009 O.12 - 17 -
(499 C.EL METATE -] A21 19°32.33‘ 101°59.55° 0.88 0.20 .150 .039 0.17 - 24 - Hv
500 R A21 19°30.08’ 101°58.39' 0.78 0.30 .080 .020 0.10 - 18 2
501 [+ A21 19°31.03' 101°56.48’ 0.93 0.23 .130 .039 O.14 - 20 2

502 H.LOS DURAZNOS c A21 19°30.42‘ 101°66.41' 0.83 0.38 .120 .036 O.14 - 28 6
503 CS.CUATES R A21 19°30.70° 101°55.39° 0.7% 0.13 .145 .026 0.19 - 25 -

S04 CS.CUATES c A21 19°30.64’ 101°85.14° 0.8% 0.28 . 140 .038 O.16 - 26 -
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TABLE . (CONTINUED --10)

SLOPE

4 NAME TYPE MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
$0S B A21 19°32.13' 101°50.39° 0.50 0.23 .040 .004 0.08 - 17 -

806 C.Z21QUITZ € A21 19°31.87' 101°48.38° O.43 0.28 .120 .039 0.13 - 20 -

807 C . A21 19°31.51’ 101°49.21’ 0.76 0.43 .070 .020 0.09 - 24 - PLV2
508 F A21 19°32.93‘ 101°49.60° 0.00 0.00 .000 .000 0.00 - - - PV
508 CHIMILPA F  A21 19°33.15’ 101°48.97' 0.00:0.00 .000 .000 0.00 - - - PLVI
$10 c.culxo R A2t 19°35.67‘ 101°48.55' 0.40 0.3 .080 .005 0.20 - K1 -

51t C - A21 19°37.18‘ 101°47.03° 0.50 0.13 .080 .007 ©.16 - 23 -

S12 C  A21 19°36.65° 101°46.05’ 0.45 0.15 .06% .00% O. 14 - 23 -

813 € A1 19736.97’ 101°45.80° 0.33 0.0% .080 .007.0.17 - 21 -

514 B A21 19°36.71° 101°43.38° 0.50 0.18 .050 .008 0.10 -, 17 -

518 8 A21 19°36.84‘ 101°42.61’ 0.50 0.25 .040 .008 0.08 ‘- 18 -
516 C.2IRA 8 A21 19°37.09’ 101°40.98° 0.83 0.35 .115 .033° 0.14 29 26 . -~
817 C.LA TACUANA R A21 19°36.21' 101°40.88° 0.65 0.28 .038 .007 0.06 - 12 2

318 - € A21 19°32.26° 101°48.22’ 0.80 0.38 .028 .008 0.03 - 8 -
519 C - A21 19°31.29‘ 101°46.64° 0.73 0.10 .065 .010 0.09 - 12 -
8520 (SAN JUAN TUMBIO) F A21 19°30.84° 101°47.57° 0.00 0.00 .000 .000 0.00 - - ~ PLV2
521 (SAN JUAN TUMBIO) F A21 19°30.19° 101°47.02’ 0.00 0.00 .000 .000 0.00 - - - PLV3
822 € A21 19°31.06' 101°44.76’ 0.45 0.10 .055 .004 0.12 - 17 -
$23 C.CHENDANAS €  A21 19°31.56° 101°43.89° 0.58 0.1% .120 .04 0.21 - 29 12 PLVv4e
$24-C.LA TAZA C  A21 19°31.85’ '101°43.47° 0.70 0.18 .170 .029 0.24 34 33 20 Hv
528 R . A21 19°31.07' 101°43.44’ 0.53 0.10. .050 .00% 0.08 - 13 -
526 (CHARAHUEN) € A21 19°31.75' 101°42.50 0.78 0.10 . 108 .018 0.3 - 17 2
827 € A21 18°32.01’ 101°42.35’ 0.65 0.15 .09% .013 0.15 27 21 1
528 B A21 19°30.76‘ 101°42.40’ 0.43 0.15 .045 .003 O.10 25 18 -
529 C.EL AGUA B A31 19729.92’ 101°59.00° 1.05 0.48 .150 .072 0. 14 - 28 €
530 C.CHARACATAN C A31 19°29.02’ 101°51.55’ 0.9% 0.28 .080 .026 0.08 30 13 -
$31 C.ZIAPO B A31 19°20.97‘ 101°51.13° 0.85 0.55 .045 .08 0.05 - 17 -
832 C.PARANGUITIRO C  A31 19°27.55’ 101°52.08° 0.60 0.18 .110 .014 0.18 33 28 7
$33 H.EL TICUICHI C A31 19°29.85' 101°48.80° 0.90 0.38 .140 .048 O.16 30 28 S
534 C.JORNAJARRICUARD C. A31 19°26.18° 101°53.70° 0.80 0.30 .100 .03 O.14 - 18 -
838 C.ZIRCUATA C  A31 19°26.02’ 101°83.01‘ 1.0% 0.20 .170 .060 O.16 - 22 -
536 C.EL SIRASPEN B A31 19°24.44’ 101°56.10° -1.20 0.35 .120 .062 0.10 21 16 4
S37 C.LA ARENA 8 A31 19°22.44‘ 101°55.82 0.80-0.33 .100 .033 O.11 22 20 <}
538 8 A31 19°22.38' 101°52.03° 1.13 0.48 .100 .052 0.09 - 16 -
539 C.LAS CORTINAS $  A31 19724.97’ 101°49.81° 1.35 0.63 .180 .145 0.13 - 27 ~ PLV2
540 B A31 19°29.69' 101°45.42° 0.4%5 0.2% .035 .003 0.08 - 19 -
S41 B A3% 19°29.91' 101°44.84° 0.75 0.40 .050 .013 0.07 - 16 -
842 C.EL BORREGO 8 A31 19°28.66' 101°42.18° 0.73 0.30 .120 .026 O.16 - 28 - PLV2
843 C.LA MAGUEYERA C  A31 19°24.39' 101°46.08’ 1.18 0.50 .165 .083 0.14 - ar - PLV)
844 (YUYCATO) P A31 19°25.05' .101°47.47‘ 0.70 0.30 .100 .021-0.14 - 27 -
848 P A31 19°24.78' 101°47.64° 0.55 0.28 .080 .01 0.15 - 28 - PLV2
846 C.EL PUERTO 8 A1 19°24.15’ 101°45.44° 1.03 0.48. . 138 .061 0.13 - a5 -
547 C.SAN LORENZO R A31 19°24.72‘ 101°43.98’ 0.90 0.30 .075 .023 0.08 - 14 1
848 E AJ1 19°25.35° 101°41.69° 0.83 0.23 . 110 .027 0.13 - 2 - 2
549 C.LAS PALAS R A31 19°25.08’ 101°41.28° 0.%8 0.13 .045 .00S 0.08 - 11 -
850 C.JUUAN CABEZA € A31 19°24.88' 101°40.19° 0.88 0.28 .100 .028 O.11 2% 18 -
851 C.TIQUICHE R A31 19°22.49’ 101°46.02° 1.05 0.28 .085 .036 0.09 - 13 2
882 C.LA MAGUEYERA B A31 19°22.95’ 101°44.73° 0.7% 0.30 .100 .023 0.13 - 24 - PLVY
553 C.LA GUERA R A31 19°23.52' 101°41.92’ 0.48 0.15 .025 .002 0.08 - 9 -
S84 EL CAJETE CHICO [ A31 19°22.68° 101°41.78° 0.70 0.28 .060 .012 009 - 16 -
485 C . A31 19°22.86‘ .101°41.58° 0.63 0.30 .020 0.03 - 7 -
656 EL CAJETE GRANDE C - A31 19°22.41° 101°41.29° 0.65 0.28 .080 .014 0.12 = 23 -
557 C.PALMILLAS C . A31 19°19.12’ 101'59.08° 0.98 0.05 .135 0.14 - 16 -
588 (TAUWUEUO) € A31 19°19.38’ 101°67.97° 0.85 0.1% .088 .010 0.17 - 25 - PLV2
859 R A3 19°19.66' 101°86.49’ 0.70 0.28 .040 .008 0.06 - 10 -
860 CS.POTRERILLOS R A31 19°19.63' 101°85.82° 0.85 0.20 . 108 .026 0.12 - 18 -

-
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C.LA CRU2 8 A31 19°19.86’ 101°84.347 1.30 0.13 . 138 .066
B A31 19’ 19.50° 101°81.63'-0.80 0.28 .100 .02S

M. CHINA F  A31 19°16.58' 101°'87.96’ 0.00 0.00 .000 .000
C.PELON 8 A3 19°17.87’ 101°84.70° 0.68 0.18 .085 .014
G.LA PURISIMA F  A31 19°18.02' 101°84.29 0.00 0.00 .000 .000
€.1.0S PUERCOS F  A31 19°15.87’ 101°54.24° 0.00 0.00 .000 .000
C.PELON B A31 19°18.06‘ 101°62.79’ 0.48 O.18 .035 .003
M. CHUPADEROS F A3t 19°17.18° 101°63.06‘ 0.00 0.00 .000 .000
C.LA CANTERA F A31 19°16.41’ 101°53.48° 0.00 0.00 .000 .000
C. TOMENDAN F  A31 19°16.48° 101°51.17° 0.00 0.00 .000 .000
C.EL SIMPACHE F A31 19°16.17' 101°81.94’ 0.00 0.00 .000 ..000
€ A31 19°15.33’ 101°49.77‘ 0.48 0.18 .050 .004

€ A31 19°20.81° 101°47.38’ 0.90 0.30 .125 .038

C.PELON B A31 19°21.59° 101°45.29’ 1.15 0.20 .130 (084
C.LA CRUZ B A31 19°21.26° 101°41.95' 0.40 O.18 .040 .003
C.CASIO 8 A31 19°20.85" 101°40.26° 0.88 0.3% .060 .019
C.TIO0 JUAN € A31 19°20.26’ 101°40.29' 0.68 0.28 .060 .0114
C.LA CHARANDA C A3 19°19.72' 101744.20‘ 0.45 0.13 .040 .003
C.MIRAFLORES € A31 19°18.15‘ 101°44.8%° 0.78 0.28 .098 .020
(C.TIPITARILLO) F  A31 19° 16.41° 101°47.20’ 0.00 0.00 .000 .000
F A3 19°16.06’ 101°47.09° 0.00 0.00 .000 .000

(B.SECA) F  A31 19°15.63' 101°47.34 0.00 0.00 .000 .000
C A3 19°16.90° 101°46.99' 0.73 0.30 .120 .026

C  A31 19°17.03' 101°46.22’ 0.33 0.15 .045 .002

R A31 19°17.28° 101°45.90° 0.40 0.18 .040 .003

C.TINGUINDIN C A3 19°16.31’ 101°46.33’ 0.78 0.30 .10 .026
€.COLORADO € A31 19°16.28' 101°45.968° 0.60 0.18 .080 .010
€ A31 19°17.02° 101°46.24’ 0.20 0.10 .020 .000

C  A31 19°17.11’ 101°45.04° 0.38 0.15 .032 .002

C.PELON B A3t 19'17.20° 101°44.74° 0.45 0.20 .033 .003
C.MANDAUAN B A1 19°17.687’ 101°44.67’ 0.80 0.40 .080 .023
C. TOLLONGIO C A3 19°18.09° 101'44.27° 0.78 0.35 .085 .022
C.LA LAUA C A3t 19°15.81' 101 44.60° 0.55 0.30 .060 .009
C.LAS GALLINAS C  A3¢ 19° 15.83° 101°43.87/ 1.10 0.25 .158 .063
.C.LA BALSA 8  A31 19°17.30’ 101°41.58’ 1.08 0.43 .070 .033
C.EL CAJETE € A31 19°17.22° 101°40.95' 0.65 0.23 .065 .01
C.EL MEMBRILLO C A31 19°18.33' 101°40.20° 1.45 0.45 .173 .136
8 A31 19°16.41' 101°40.14° 1.13 0.%0 .070 .038

C.EL VARILLO F  A41 19°14.16’ 101°87.29’ 0.00 0.00 .000 .000
C.LOS HORNOS C A4 19°14.08° 101°54.18° 1.80 0.13 .280 .25€
C.LAS CUEVAS E A4t 19°14.08 101°83.38° 1.88 0.45 .270 .324
. € A41 19" 8.88°. 101°48.99° 0.70 0.38 088 .013

M.LOS ARADOS C  A41 19’ 7.70’ 101°88.07' 0.83 0.15 .090 .020
C.PELON 8 Ad1 19°11.34’ 101°48.66' 0.85 0.23 .130 .033
C.LA ESTANCIA € Ad1 19°11.806' 101°48.46° 0.83 0.38 . 148 .044
C.LA LAGUNILLA £  A41 19°12.60’ 101°47.05’ 0.90 0.30 .120 .037
C.CUIRIO C A4y 19°11.69' 101°45.67’ 1.0 0.28 .170 .069
C.CANTERA C  A41 19°10.85‘ 101°45.67° 0.83 0.18 .100 .023
(LOS NEGROS) F A4t 18°10.30° 101°46.37° 0.00 0.00 .Q00 .000
C.EL COLORADO €. A41 19°13.48° 101°43.20° 1.03 0.28 .095 ,036
C.EL BOSQUE R A4Y 19° 14.01' 101°42.85° 1.30 O.18 .15 .059
C.EL CASTILLO C " A41 19°13.13° 101°41.00° 0.70 0.28 .045 .008
C.LA LEONA B A41 18" 8.95‘ 101°44.38’ 1.00 0.25 .110 .038
(M.EL ALTO) D! A41 19° 8.59' 101°44.83° 1.05 0.20 .090..032
€.L0S DIAZ C A4t 19" 7.68' 101°45.54’ 1.10 0.24 .180 .072
C.TOCORIO € A4t 19° 8.48’ 101°41.21’ 0.83 0.10 .140 .028
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TABLE 1. (CONTINUED --12)

-EL COMA

-EL PINALITO F.
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.SAN 1SIDRC
LA CHARANDA

VC.DE ENMEDIO
VC.DEL SUR
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M.AGUA CALIENTE
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C.EL JANAMO

C.HUIZATARO
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TABLE 1. (CONTINUED. --13)

SLOPE
” NANE TYPE MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
€73.C.LAS CANDELAS B C82 207 14.92” 101°23.83 1.28 0.55 .05 .043 0.05 - 11 -
€74 C.REYEC1TO C C82 20°12.09' 101°25.19° .33 0.13 .130 .067 0.10 - 12 -
€75 C.REY GRANDE C C82.20°12.20' 101°24.31' 1.85 0.23 .185 .136 0.12 - - 16 -~
676 C.REY MELCOR - € C82 20°12.69' 101°23.83° 1.18 0.15 .125 .052 O.14 - 14 -
€77 -(EL' ARMADILLQ) C €82 20" 8.13’ 101°28.13° 0.8% 0.18 .013 .003 0.02 - 2 -
€78 C.PRIET C C82 20" 9.73° 101°25.33’ 0.73.0.23 .040 .008 0.05 - 9 -
€79 C €82 20° 6.71‘ 101°36.08° 0.85 0.18 .090 .021 O.11 - 15 -
680 C €82 20" .6.36’ 101°35.65° 0.%8 0.13 .040 .004 0.07, - 10 -
68t C.LA CRUZ C €82 20" 6.20° 101°34.54‘ 0.80 0.23 .060 .017 0.07 19 10 -
82 C CB2 20° 6.49’ 101°34.35’ 0.65 0.15 .050 .007 0.08 - 11 -
483 C C82 20" 4.38' 101°39.50’ 0.65 0.28 .055 .010 0.08 - 17 -
684 C.BORREGAS C €82 20° 3.13’ 101°37.68’ 0.28 0.20 .010 .000 0.04 - 14 -
688 C €82 20" 2.58° 101°37.98’ 0.48 0.05 .03% .002 0.07 - 9 -
686 C.LOS PUERCOS C C82 20" 4.54' 101°27.32’ 0.65 0.08 .055 .007 0.08 - 10 -
€87 C.GQUARACO C C82 20° .72’ 101°22.36’ 0.85 0.13 .135 .030 0.16 - 2 -
s8s C €82 20° S.49' 101°21.10’ 0.%0 0.08 .065 .005 0.13 - 17 -
689 C.COPETIRO € A12 18°85.85’ 101°34.51’ 0.80 0.05 .038 .007 0.05 -~ 6 -
680 C.EL MUERTO B8  A12 19°53.27/ 101°27.61’ 0.50 0.20 .030 .003 0.06 18 " -
€91 (HACIENDA VIEJA) F  A12 18°52.30’ 101°27.41‘ Q.00 0.00 .000 .000 0.00 - - -
€02 (TENDEPARACUA) F A12 19°53.68° 101°26.30’ 0.00 0.00 .000 .000 0.00 - - -
€93 C.LA BATEA B A12 19°52.78’ 101°22.17’ 0.50 0.20 .045 .005.0.09 27 17 -
€94 C.ZUNIGA C  A12 19°46.34’ 101°35.46’ 0.55 0.15 .0%0 .005 0.09 - 14 -
695 C.EL MOLCAJETE C  A12 19°46.49' 101°31.73° 0.88 0.35 .135 .043 0. 18 - 27 4
696 C.PELON C  A12 19°51.54’ 101°26.75’ 0.88 0.18 .125 .032 0. 14 - 20 -
@97 C.PRIETO C  A12 19°51.28’ 101°25.58’ 0.28 O. .020 .000 0.07 - w0 . -
698 C.BLANCO C A12 19°51.84° 101°24.71’ 0.38 0.05 .030 .00t 0.08 18
€90 C.GUAUATE B A12 19°50.70° 101°26.22' 0.43 0.13 .055 .004 0.13 -~ 20 -
700 C.PELON C  A12 19°47.66’ 101°27.20° 0.48 0.15 .040 .003 0.08 16 14 - PLVY
701 H.LA ALBERCA M A12 19°48.39' 101°27.24° 0.00 0.95 .080 .000 0.00 14 - -
702 C.EL REPARO B A12 19°48.31’ 101°23.10’ 0.68 0.15 . 100 .01 0.18 28 21 1 PLV2
703 B  A12 19°45.92' 101°26.95’ 1.00 0.43 .100 .042 0.10 - 18 - PLV2-3
704 C.GRANDE B A12 19°45.68' 101°24.68’ 0.98 0.40 .130 081 0.13 20 24 8
705 V.MAZCUTA € A22 19°44.89° 101°39.76¢° 0.78 0.37 .110 .028 0.14 23 26 9 bLV4
708 F  A22 19743.21' 101°35.88‘ 0.00 0.00 .000. .000 0.00 - - -. PLV2
707 B8 A22 19°43.43’ 101°35.22’ 1.10 0.55 .080 .044 0.07 - ¢ -
708 F  A22 19°43.28’' 101°34.91‘ 0.00 0.00 .000 .000 0.00 - - - PLV2
709 V.GACHO € A22 19°43.83' 101°34.34’ 0.73 0.23 .090 .018 0.12 - 20 2
710 C  A22 19°43.91‘ 101°33.61’ 0.70 0.33 .058 .012 0.08 - 17 - PLV2
714 F  A22 19°43.99’ 101°33.34 0.00 0.00 .000 .000: 0.00 - - - fva
712 C.LA ACUMARA C  A22 19°42.69’ 101°34.51’ 0.58 0.20 .065 .008 O.11 - 19 1
713 C.PEMBA € A22 19°42.64° 101°33.97° 0.63 0.10 .100 .012 0.16 - 24 2
714 V.LA ALBERQUILLA C  A22 19°44.78° 101°30.46° 0.80 0.28 . 100 .028 0,12 - 21 2 PLV2-)
718 V.HUEC € A22 19°43.18’ 101°29.54° 0.83 0.35 .145 080 0.16 31 27 12 PLV4
716 C.CHIND D A22 19°42.21’ 101°28,.74’ 1.20 0.10 .330 .136 0.27 - 3t - PLVY
717 C.SANDIOQ € A22 19°40.98' 101°36.93’ 0.8%0 0.10 .068 .006 0. 14 - 9 -
718 C.HUAYANO B A22 19°41.12’ 101°33.97’ 0.60 0.23 .090 .013 0.1§ - 26 - PLVY
718 C.LAS ROSAS 8 A22 19°41.47° 101°31.41’ 0.60 0.20 .075 .010 0.12 - 21 -
720 B A22 19°38.73° 101°30.55’ 0.58 0.15 .030 .003 0.0% - ® -
721 C.EL ORVIDO E  A22 19°37.94° 101°29.2%° 1.00 0.15 .150 .046 0.15 - 19 3
722 B A22 19°43.75’ 101°27.70° 0.68 0.25 .050 .009 0.07 - 3 -
723 V.sAu0 B A22 19°44.95' 101°26.24’ 1.23 0.50 .115 .072 0.090 29 17 - PLV2
724 C  A22 19°44.78’ 101°25.81° 0.40 0.20 .050 .004 0.13 .- 27 -
728 V.LA MINA. 8 ' A22 19°42.75° 101°26.03° 1.15 0.3% .190 .092 0.17 34 28 17 PLV4
726 (HOYITAS) C  A22 19°43.145’ 101°23.45’ 1.00 0.40 .120 .049 0.12 28 22 4
727 V.EL MALACATE 8  A22 19°44.05‘ 101°22.04’ 0.€5 0.35 .068 .014 0.10 33 24 5 PLV2-3
728 V.EL MOLCAJETE C  A22 19°44.76’ 101°21.70’ 0.73 0.40 .050 .013 0.07 33 17 - PLV3
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TABLE 1. (CONTINUED --14)

NAME
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TABLE 1. (CONTINUED --18)

SLOPE
4 NAME TYPE MAP LATITUDE LONGITUDE WCD WCR HCO VOL H/D MAX AVE GO LAVA
785 (EL QUERENDAL) 8 A32 19°20.97‘ 101°36.90°’ 0.65 0.33 .050 .010 0.08 - 7 -
786 (TURIRA) 8 A32 18721.50' 101°36.27° 0.85 0.35 .018 .004 0.02 - 3 -
787 M.LOS CABALLOS F A32 19°20.48’ 101°36.70° 0.00 0.00 .000 .000 0.00 ~ - - PV
T88 C.EL CANTON € A22 19°21.65’ 101°33.48° 0.93 0.20 .120 .034 0.13 - 18 ~ PLV2
789 C.EL MORILLO "€ A32 19°21.78° 101°32.88’ 0.85 0.20 .100 .024 O.12 - 17 - PLV2
790 H.EL CANTARO C - A32 19°20.62¢ 101°33.86° 0.93.0.35 .096 .033 0.10 - 19 2
701 C.EL OYAMEL €. A32 19°21.12° 101°32.60° 1.23 0.43 .220 .128 0.18 - 29 - PLVI
792 C.LAS CRUCES € A32 19°271.31°°101°3¢.41° 0.93 0.35 .090 .0310.10 -~ 17 - '
783 C.EL CAJETE R A32 19°19.88° 101°38.24° 1.40 0.55 083 .067 0.06 - 1" -
794 C.EL MORRO 8 A32 19°19.64° 101°36.13' 0.83 0.26 .108 .026 0.13 - 20 -
798 O  A32 19°20.58’ 101°35.76‘ 0.58 0.20 .060. .008 0.10 - 18 -
796 ¢ A% 101°35.14° 0.58 0.23 .060 .008 0. 11 - 21 -
797 .C.LAS CABRAS C AR 101°34.76’°0.60 ©.2% .070 .010 0.12 - 22 - PLV2
T8 C.PUNZUNARAN B - A32 101°37.81° 0.73 0.15 .075 .013 0.10 - 15 -
799 C.LA CEBADA € A2 101°37.48° 0.65 0.33 .045 .009 0.07 - 16 "2
800 C.EL PINABETE € A2 101°37.68° 0.6% 0.18 070 .010 0.11 28 16 2
801 C.EL TAMBOR R A32 101°38.48' 0.88 0.15 .0%0 .005 0.089 - 14 - PLVY
802 C.EL ARENAL E A32 101°37.08° 0.95 0.20 .12% .037 0.13 23 18 2
803 C.EL CAUETE C A32 . 101°38.31° 0.60 0.18 .080 .010 0.13 29 21 - PLV2
804 C.LA IMAGEN 8 A32 197 15.8%’ 101°37.94’' .00 0.40 .08% .038 0.08 27 16 -
208 B A32 107 15.49’ 101°36.76’ 0.%0 0.18 .023 .002 0.0% - L -
806 C.TRIGUENOD B A32 19°15.79’ 101°35.96’ 0.70 0.35 .065 .015 0.09 30 20 - PLV{
807 C.EL PUENTE 8 A32 197 16.55' 101°35.90‘ 0.88 0.08 .060 .006 0.10 18 13 - PLVY
808 C.LA PALMA B A32 19°16.93' 101°35.41° 0.80 0.26 .085 .020 0.11 26 17 -
809 B A32 19°18.42° 101°35.44’ 0.60 0.23 .03 .005 0.06 - 11 -
810 C.EL DOMINGUEJO B8 A32 19°16.91’ 101°34.51’ 0.80 0.30 .130 .040 O. 14 - -23 3
811 C.LAS LATAS € A32 19°17.59’ 101°34.04’ 1.10 0.28 .135 ..056 0.12 - 8 3
812 C.PRIETO C  A32 19°18.01° 101°32.92’ 1.58 0.48 .240 .218 0.15 -~ 24 4
aid C ' A32 19°17.20° 101°32.84° 0.75 0.28 .035 .012 0.07 - 13 -
814 C.JANAMARD 8  A32 19°16.38’ 101°33.41‘ 0.930.35 .140 .048 0.15 - 26 6 PLVY
815 C.POZO DEL AIRE E A32 19° 15.68° 101°33.29° 0.53 0.28 .040 .005 0.08 - 16 -
- 816 C.EL CUlJE B A32.19°15.18‘ 101°33.32’ 1.45 0.%0 .13% .109 0.09 - % 3
817 C  A32 19°18.80' 101°31.23’ 0.83 0.40 .070 .022 0.08 - 18 -
818 C.LAS PAREDES € A32 19°17.47° 101°31.03° 1.35 0.28 . 168 .100 0.12 -~ 17 3
818 C.EL MOLINO 8  A32 19° 16.41' 101°30.77’ 0.53 0.18 .065 .007. 0.12 - 19 -
820 C.LA PENA 8 A32 19°18.85’ 101°30.78’ 0.63 0.30 .065 .012 0.10 -~ 22 -
821 C.GRANDE E  A32 19°15.87' 101°30.18' 1.78 0.20 .290 .262 0.17 - 21 4
822 C.EL CAJETE B A32 19°17.39’ 101°29.87' 0.80 0.38 .108 .030 0.13 - 27 3
823 (LOS JACALES) C  A32 19°16.73' 101°20.40’ 0.78 0.28 .080 .0t1 0.07 - 12 -
824 (EL ATASCOS) € A32.19717.21' 101°29.19' 0.80 0.48 .030 .010 0.04 - 11 -
828 C.EL LEON 8 A32 19°18.83' 101°28.82’ 1.35 0.43 .170 .118 0.13 - 20 3
826 C.LOS JUAREZ € A32 19°19.49’ 101°28.85' 0.6% 0.25 068 .011 0.10 - 18 -
827 C.EL JUDIO B A32 19°21.24° 101°27.93' 0.78 0.08 .08%5 .014 O.11 - 14 -
8 AJ2 18°20.97° 101°25.4%‘ 0.58 0.15 .073 .009 0.13 - 19 -
[ 2 B A32 19°21.32° 101°24.96‘ 0.8) 0.28 .028 .003 0.08% - 100 -
830 C.MARIA 8. A32 19°21.24’ 101°24.46° 1.10 0.23 .140 .05¢ 0.13 28 1 -
831 C.EL TIZATE C  A32 19°18.96’ 101°27.31’ 0.83 0.35 .05 .027 o.ty -~ 22 -
832 (SANTIAGD VINA) 8 A32 19° 16.60‘ 101°28.30’ 0.78 0.08 .108 .017 O.14 - 17 -
833 (LA ESCONDIDA) B - A32 19°16.76° 101°27.96° 0.85 0.13 098 .021 O.11 - 5 -
834 C.TANQUE AZUL B A32 197 16.85’ 101°27.43° 0.88.0.23 . 115 .031 0.13 - 19 3
835 C.EL PUERTO E  A32 19° 16,22 101°27.14° 1.48 0.28 .278 .193.0.19 - 285 4
836 C.MACHUPARO C  A32 197 16.93’ 101°20.59° 0.98 0.30 .160 .054 0.17 - % ¢
237 8 A32 19°18.33’ 101°25.30° 0.68 0.20 .080 .01S 0.13 - N -
838 R A42 19°13.60’ 101°39.2¢’ 0.38.0.20 .028 .002 0.07 - 7 -
839 R A42 19°13.644° 101°39.31° 0.38 0.10 .030 .002 0.08 - 12 -
840 C  A42 197 14.00’ 101°38.48° 1.28 0.55 .070 .047 0.06 - 11 -
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TABLE 1. (CONTINUED --1§)

: - SLOPE
’ NAME TYPE MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
C.LA MAGDALENA C  A42 19°14.58' 101°37.8%' 1.73 0.45 .138 . 140 0.08 18 12 2
C.LACRUZ . . B A42 19°14.70' 101°36.62° 1.08 0.30 .060 .024 0.06 -~ ® -
C.ABELINO € A2 19°14.48° 101°35.93' 1.18 0.53 .100 .058 0.08 - 18 2
C - A42 197 14.82° 101°36.59° 1.38 0.3 .198 .131 0.14 - 21 .
C.EL MALACATE 8 A42 19°14.95’ 101°35.24° 1.00 0.33 .095 .036 0.09 - ' 16 4
C.EL CALABDZ0 € Ad2 19°14.95° 101°34.70° 1.90 0.60 .200 .268 O0.1% - 17 LB
C.HT.DEL CORRAL 8 . A42 19°12.94° 101'26.56' 0.88 0.38 .080 .020 0.07 - 13 -
(TZATZIO) R A42 19°12.90° 101°35.90’ 0.60 0.30 .05 .Q0$ 0.08 - 20. -
C.LAS FLORES  C' A42 18° 12,80’ 101°35.27' 0.85 0.33 .130 ..038 0.13 -~ 27. §
C.CHEPELOPEZ € A42 19°13.29’- 101°34.06' 0.82 0.23 .088..007 0.10 -~ 20 -
(CANADA VERDE) R .~ A42 19° 13.96‘ 101°35.47’ 0.60 0.30 ..080 .010 0.40 - - 22 -
C.SAN JOSE € A42 19°13.00* 101°34.36°.1.43 0,18 185 .111 0.13 28 - 1§ “
C.LAS ANIMAS C  A42 19°13,86° 101°34.98° 0.80 0.25 .120 .028 0.1 - 24 s
c. 10 C  A42 19°14.04’ 101°34.13° 0.98 0.28 .120 .041 0.12 25 19 [
C.TECARIO € A42 19° 14,10’ 101°32.54° 0.55 0.18 .0%0 .006 0.09 285 18 -
C.COLORADO B A42 19°14.38° 101°31.75’ 0.%58 0.18 .048 .008 0.08 23 15 . -
C.COLORADO B A42 19°14.78° 101°29.66°- 0.60 0.25 .085 .008 0.08 - 17 2
C . MARGA € A42 19°11.93° 101°36.56° 0.78.0.25 .100 .021 0.13 - 22 -
C.LAS TABLAS . A42 101°36.76° 1.60.0.48 .143 .135 0.00 = - 18 3 PLV2
C.PELON € A4z 101°36.70° 0.83 0.18 .108 .023 0.13 - 17 -
C.EL GAPULIN C . A42 101°30.80° 1.88 0.30 .240 .163 0.14 - 19 3 PLV2
C.CIPRES C  Ad2 101°38.44° 0.85 0.40 .083 .027 0.10 - 20 5
C.LA VENTANA ¢ A2 101°38.17° 0.93 0.15 105 .028 0. 11 - 1§ 2 PLV2
C.LAS CANALEUAS - 8  A42 101°37.82° 0.98 0.38 098 .03 0.10 - 18 -
8 A4 101°37.28° 0.88 0.18. .070 .009 0.12 - 18 -~ PLV2
C.EL ZOYATE c  A42 101°37.05' 1.40 0.45 .180 .132 0.13 - 29 4 PLVA
B Ad2 101°36.73’ 0.58 0.33 .040 .006 0.07 - 20 -
C B A2 101°36.88° 0.85 0.33 .080 .023 0.09 - 17 1
C.GRANDE B A42 101°36.56° 0.75 0.25 .108 .022 0.14 - 23 s
C.LAS CARRETAS B A42 101°36.39° 0.€% 0.30 .070 .013 0.11 - 22 7 PLVZ
C.ZIHUATZIO C A4z 101°35.02° 1.22:0.30 .200 .103 0.16 - 23 s
(ZIHUAT210) F A2 101°35.23/ 0.00 0.00 .000 .000 0.00 - - - LV
C.EL ELON C  Ad2 101°34.46° 0.80 0.18 .060 .008 0.12 - 19 -
C.EL UABALI C  Aa2 101°34.23' 0.45 0.18° .080 .007 0.18 - 3% -
F A42 101°34.80° 0.00 0.00 .000 .000 0.00 -~ - - PLV2-3.
(HACHEROS ) F  Ad2 101°34 .91’ 0.00 0.00 .000 .000 0.00 - - -~ PLVE
€.COLORADO R A2 101°35.44° 0.88 0.10 .100 .0V1 0.17 - 23 -
C.ZIHUATANEJD D A42 101°32.69' 0.60 0.28 .060 .010 0.10 - 21 - PLV2
€ .COLORADO E  A42 101°33.21’ 1.00 0.20 .160 .052 0.16 - 22 3
P.LOS ATES B A42 101°32.38 0.88 0.33 .100 .029 0.12 - 2% - PLV4
C.LA PALMA B Ae2 101°31.83° 0.88 0.40 .1%0 .051 0.17 - 32 - PLV4
- C.EL COCO S  A42 101°32.40° 1.00 0.3% .170 .066 0.7 - 28 4
C.EL MIRADOR 8 A2 101°30.07‘ 0.88 0.3%8 .100 .030 0.12 - . 22 2
C.V.LA TINAUA C Ae2 101°31.06° 1.73 0.45 .320 .333 0.48 28 27 10 PLV2-3
. F A2 101°30.23° 0.00 0.00 .000 .000 0.00 - - - PLV4
C.CARITZ10 R A2 101°28.22° 0.80 0.13 .100 .020 0.12 2% 7 2
C.PARTIDO C A2 101°27.11 0.83 0.33:.080 .022 0.10 30 18 1
M. EL MALPALS F A2 / ©.00 0.00 .000 .000 0.00 - - - WY
C.LA LAGUNA c A€z 0.93 0.23 .180 .053 0.19 230 27 4
F A2 0.00 0.00 . 000 0.00 - - - Pv3
C A4z 0.8% 0.30 .070 .010 0.13 -~ 29 5
.C.EL TIGRE - 0 Ad2 0.58 0.0% .175 .017 0.30 - 233 - PLVI
C.LAS CARRETAS C . A42 0.88 0.48 .100 .037 0.11 - 27 - . PLVI
S F Aa2 0.00 0.00 .100 .000 0.00 - - - PLVa
M.EL CURATO C A2 0.85 0.48 .080 .03290 0.00 - 23 4
C.DON NATO F A4z ©0.00 0.00 .000 .000 0.00 - - - PLV2-3
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TABLE 1. (CONTINUED --17)

NANE

ALTO

LAS CRUCES
EL MALPAIS
L0S LoBOS
EL CARACOL

EL MORAL
LA PALMA

EL SOSAL

EL CARACOL
(NOMBRE DE DIOS)
C.EL PINO

€.EL YECOLOTE

060% EOROOD

C.VERDE

C.COLORADO
C.LAS AGUILLAS
C.EL NARANJO

(VISTA HERMOSA)
(LA SANABRIA)
LA CAL

C.LA CRUZ

(SAN ANTONIO)
(LOS LDBoS)
C.GUANTECILLOS
H.RINCOL DE P
C.LA MINA

C.SAN ANDRES
H.SAN NICOLAS
(HOYUELA)
H.ESTRADA

H.LA ALBERCA
H.BLANCA .
(BENITO JUAREZ)

H.LA CINTURA
C.LA BATEA

C.EL OLIVO
c
c

- QUEMADO

LAS SILLETAS
.EL SOMBREROC
CERRITOS
CERRLTOS
CERRITOS

(2]

C.CHAPIN
H.DE ALVAREZ

GEOFISICA INTERNACIONAL |

TYPE MAP

ED R ORONGIREOREEOMARENEEEOREUESONOORENNOOBONROIOOBIIRATNEN

A2
A42
A42
A4z
A42
Ad2
A42

LATITUDE

19° 6.17°

5.06°

20° 18.50¢

LONGITUDE

101° 37

101° 31

77
101°38.
104°38.
101’ 38.
101" 38.
101° 38.
101° 39.
101° 37.
101" 24,
.93
101° 33,

o8’
20’
[ L2
18
-
€6’
34’
a7’

rry

30.49°

101°29.
101°29.
101’ 28.
1017 28.
101°23.
101° 22.
101° 24.
101° 19.
101" 19.
101 12.
.48°

101" 11

101° 12,
.98/
101° 12.
101° 14,
101718,
101715,
101° 18,
101° 17.
101° 18,
101° 14"
101713,
.41
101°12.
101° 13,
101" 15,
101° 14.
101° 14,
101° 13.
101° 2.
.49/
.73°
101° 12,
101° 19,
101" 18.
101° 47,
101° 16.
101° 16.
101° 16.
101° 18,
101° 14.
101° 13.
101° 14,
101° 12,

101° 11

101° 11

101 41
101° t1

T4
38’
.8’
87
32
82/
85
08’
19
93’

87’

42
9
27
08’
mv
a4’
44’
o5’
62’

05/
o7’
64
20
05’
86’
84’

38’
%
24’
“I
as
42
10
70
34
"’
29’
38’

WCO WCR HCO' VOL

0.00 0.00 .000 .
0.90 0.93 . 145 .
©0.00 0.00 .000
©0.65 0,35 .080
0.00 0.00 .000
0.58 0.18 .030
0.58 0.20 .028
1.00 0.25 .140
1.88 0.20 .370
1.13 0.3 . 128
1.28 0.26 .240
0.78 0:30 .080
0.50.0.05 .08%
0.60 0.1 .060
0.40-0.13 .03%
0.58 0.13 .070
0.50 0.25 .030
0.83 0.15..110°
0.78 0.18 . 108
0.00 1.58 .038
0.00 1.6 028
1.00 0.25% .075
1.25 0.1% .070
0.6% 0.08 .06%
0.80 0.30 .030
0.68 0.18 .032
0.00 1.80. .220
0.78 0.08 . 110
0.00 1.58 .098
0.00 1.18 .000
1.23 0.25 . 110
0.00 1.80 .073
0.00 0.70 .023
0.00 1.23 .063
©0.38 0.10 .024
©0.00 0.70 . 100
0.00 1.18 .090
1.25 0.55 .050
1.23 0.30 . 118
0.6% 0.0% .070
0.00 0.65 .068
0.00 2.03 .180
0.70°0.23 .070
1.80 0.35 .228
0.73 0.30 .045 .
1.0% 0.18 .00%
0.75 0.13 .060
0.60:0.33 .040
0.58 0.0 .070 .
0.65 0.18 .040.
0.78 0.13 .070 .
0.75 0.15 048 .
0.68 0.23 .025 .
1.23 0.28 .070 .
0.70 0.38 .060
0.00 1.88 .208 .

.238

H/D

00000000000000000000000000000000000000000000000000000000
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TABLE . (CQNTIMJED --18)

NAME

C.EL TULE

C.LA TETILLA

C€.COLORADO

€ .COLORADO
(SAN MIGUEL)

(YURIRIA)
C.PORULLO
(HUARO)

(CARICHEQ)
(LA LOMA)
(LA SOLDAD)
C.BLANCO

.EL MELON

.EL CONEJO
LEL. TRUJILLO
.COLORADD

.EL TLACUACHE
(GUADALUPE)
C.PELON
(SANTA TERESA)
CT. COLORADO
C.MAN DINGA
(MAN DINGA)
(MINILLA)
C.GRANDE
(VALENCIA DE F.)
C.TETILLAS
C.TETILLAS

(EL POCHO)

o000

C.LAS CANAS
C.LAS CRUCES

(ARROYO COLORADO)

TYPE MAP

nqnnnnnononoooamnnnamnwnonnnnnnnnaonnnxnobnoonnnnuanmmmo

€73
c73
€73
€73
€13
€73
€73
€73
c83
cs3
ca83
c83
€83
€83
c83
cel
c83
c8l
c83
c8l
(o X
ce3’
ca3
ce3
cs3
ca3
c8d
ce3
€83
cal
A1d
A2
A3
A13
A23
C74
C74
C74
C74
c74
C74
C74
Co4
ca4
co4
ca4
ca4
C84
[+ 1)
ce4
cos
ce4
(-1}
(.13

C84 20

ce4

LATITUDE

20° 18
20° 18
20° 18
20° 17
20° 16
20° 21
20° 18
20" 17
20° 14
20° 14
20" 14
20° 14
20" 11
20° 12
20" 19
20" 10
20° 10

20" 12,

»
o
'
VROV PENOONOD

~
o
AArsAEARAD

.18
.55
.96’
.88’
A
A
.64°
.90
13/
.92’
.87
.18’
.96’
37
.67’
.88
.43
26
.55
as’
86’
50°
78’
87’
a5’
60°
20°
40’
58
15/
.83
.63’
.80
.06’
13
-84’
.21
.67’
.98
.20
.46’
.63
.20
.48
.83
.80
04’
45"
19
03
82¢
82/
82
31’
28°
.12

LONGITUDE

1017 13.77
101" 9.43°
101° 9.38°
101° 8.92°
101° 10.42¢
101° 5.77¢
101" 8.39°

101" 8.18°

101° 15,02
101° 13.61"
101° 13.67
101°12.06°
101°11.87
101°10. 71
1017 9.60’
101" 10.%50"
101° 10.04*
101" 7.67
101° 4.81/
101° 17.67”
101° 16.72/

101° 15.78°

101° 15,87/
101° 14.96
101° 14,86/
101° 12.78°
101" 14.36¢
101° 11.83°
101° 10.94
101° 1.0¢/
101° 13.20
101" 11.90°
101" 11,35
101° 12,95
104° 19.37/
100° 59.88
100" 56.54 ¢
100° 54,78
100° 54. 18"
100°53.69/
100° 52.73*
100° 57.78°
100° 55,70
100" 55.08 ¢
100° 83,69
100°51.08°
100" 59.31
100° 58.76"
100° 87.70¢
100° 87.27¢
100° 56,66/
100" 56.32
100° 88. 12
100° 55.83°
100° 54 .23/
100° 83.32°

00+0000000240==0=~00~=0~00000-0000000-0-0000=0=~~0000=~0000>

8
©

©0000000000000000000000000000000000000000000000000000000

H/

83533838:83238825225285535888332832858822322243838%az

-
o

14

©0000000000000000000000000000000000000000000000000000000
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MAX
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TABLE 1. (CONTINUED --19) :
. . SLOPE

’ NANE . TYPE MAP LATITUDE LONGITUDE WCO WCR HCO VOL H/D MAX AVE GD LAVA
1009 C €84 20° 5.01’ 100°82.92° 0.60 0.10 .045 .005 0.07 - 10 -
1010 C €84 20' 5.07‘ 100'52.40' 0.63 0.05 .083 .007 0.10 - 12 . -
1011 . D C84 20° 4.50' 100°53.32° 1.10 0.18 .065 .0250.06 - 8 -
1012 (INCHAMACUARD) C  C84 20° ‘8.15‘ 100°850.50° {.15 0.03 .050 .018 0.04 19 5 -
1013 (CHAMACUARG) C  C84 20° 6.81’ 100°48.63° 0.90 0.10 .100 .024 O.11 18 14 -
1014 (RUIZ CORTINES) C ~ C84 20" 3.44°.100°52.23’ .08 0.18 .058 .019 0.08 - 7 -
1018 (LAS PARTIDAS) € €84 20° 2.01‘.100°50.62° 1.10 0:10° .080 .031 0.08 =~ 10 =+
1016 C C84 20° 2.03° 100°80.13° 1.15 0.10 .125 .047 O.41 - 13 -
© 1017 (LA MINA) P A14 19°53.82° 100°88.99° 0.28 0.00 .000 .000 0.00 r~ - -
1018 (TEPECUA) P Al4 19°83.27' 100°58.98° 0.50 0.28 .020 .002 0.04 - 10 -
1019 C.LOS GARCIA C  A14 19°83.01’ 100°47.33 0.80 0.20 .076 .020 0.08 - 12 -
1020 (LA LOMA) C - A14 19°82.76’ 100°42.63° 0.85 0.20 .085 .021 0.10 20 5 =
1021 (BENITO JUAREZ) P A14 19°51.9€° 100°58.76° 0.60 O.15 .010 .001 0.02 - 3 -~
1022 ’ P A14 19°81.45‘ 100°51.61° 0.3%5 0.15 .008 .000 0.03 2 3 -~
1023 C.LAS PACHOMAS B  A14 19°45.16° 100°67.95’ 0.83 0.28 .058 .014 0.07 26 11 -~
1024 8 At4 19°45.41’ 100°57.07° 0.93 0.23 .0O70 .021 0.08 =~ t1 -
1025 C.LAS CRUZ B At4 19°46.68° 100°54.68° 1.43 0.33 .095 .06% 0.07 - 10 -
1026 CS.LOS CUATES B A14 19°46.71- 100 83.48° 1.15 0.35 .138 .0650.12 - 19 -
1027 CS.LOS CUATES B -A14 10°46.63° 100°53.13’ 0.85 0.28 .085 .023 0.0 - 17 -
1028 8 Ala 19°46.854’ 100°82.21' 0.95 0.43 .030 .012 0.03 - - 7 -~
1028 C A14 19°46.63° 100°51:35’ 0.88 0.30 .030 .009 0.03 - 6 -
1030 C.EL GALLO B A14 19°46.76¢" 100°80.66’ 0.88 0.33 .080 .015 0.06 - 10 -
1031 C.GUAJOLDTERA B A14 19°46.98° 100°49.91° 1.20 0.35 .115 .060 0.10 - 15 -~
1032 - C  A14 19°47.03’ 100°49.63’ 0.63 0:05 .040 .005 0.06 - & -
1033.C.CHATO ~ C  A14 19°47.17° 100°49.20° 0.60 D.18 .030 .004 0.08 - 8 -
1034 C.EL BARCO B _At4 19°47.28/ 100°48.69’ 1.23 0.50 .060 .037 0.08 - 9 -
1035 C.LAS CUEVAS 8 A14 19°46.22° 100°48.25° 1.25 0.38 .130 .074 0.10 - 17 -~
1036 C.EL ROSARIO €. At4 19°850.88° 100°42.18° 1.23 0.43 .170 .089 0.14 - 23 -~
1037 . €  A14 19°80.47° 100°42.30° 1.13 0.30 .108..047 0.09 - 14 -
1038 CT.COLORADD R CE5 20°37.28' 100°27.08‘ 0.70 0.08 .030 .004 0.04 - 8 -
1039 (OBRAJUELO) R C6S 20°36.10° 100°30.81’ 0.95 0.38 .010 .004 0.01 4 2 -
1040 C.LAS BRUUAS R C68 20°31.22' 100°39.10° 3.20 0.68 .035 .118 0.01 - 2 -

Explanation of Table 1
NAME:. Name of a volcano or name of either a town or a topography (in parenthesis) in the vicinity of a vol-
cano. Abbreviations are: B. = Barranca, C. = Cerro, CS. = Cerros, CT. = Cerrito, CTS, = Cerritos, H. = Hoya,
HT. = Hoyita, L. = Loma, LS.= Lomas, LL LLano, M.= Mesa, P.= Puerto, ST.= Santa, V.= Volcan, VC.= vol-
cancito.

. TYPE: Symbol for volcanic forms.b B;- breached cone, C= cinder or lava cone, D= dome, E=eroded, or high-

1y dissected cone, F=lava flow not associated with cone, M= maar, R=rounded, flat cone, P= partly buried
cone, S=shield volcano with a cone on the summit, T= tuff ring or tuff cone.

MAP: The number of 1:50 000 t.opographic map (published by DETENAL) which indicates the location of a
volcano.

LATITUDE: In degrees and minutes (including two decimal places) ..

LONGITUDE: In degrees and minutes (including two decimal places) west,

WCO: Basal diameter of a volcano (in fcm).

WCR: - Crater diameter of a volcano (in km).

HCO:  Volcano height. For maars (TYPE: M), the crater depth is presented instead.

VOL: Volume of a volcano.
Calculated as H(Wcr +Wer ® Weo+ Wcoz)/ 12

H/D:  Ratio of the height to the basal diameter.
MAX SLOPE: Maximum stope angle (in degrees) measured in the field.

AVE SLOPE: Slope angle (in degrees) calculated from the tangent of the slope as
tan~! 2 @ Heof(Weo - Wer) .

GD: . . Gully density normali_zed to 90° of a basal arc.»

'LAVA:  Morphological classification of lava flows after BloomfRld (1975).
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SIZE OF CONES

Morphometric parameters of cinder cones such as height (Hco), basal diameter
(Wco), and crater diameter (Wcr) were obtained from the 1:50 000 topographic
maps following Settle’s (1979) definitions (p. 1 092). Contour interval for these
maps is usually 20 m (10 m in some areas). Values for each parameter represents the
arithmetric mean of the maximum and minimum values. Volume of a cone is calcul-
ated from these parameters assuming a truncated cone shape and neglecting errors
caused by assymmetry. The same procedure was followed for the size measurement
of lava cones and domes.

Frequency histograms for these morphometric parameters of cinder cones, exclud-
ing dissected, flat, or partly buried cones, show their skewed distribution, in which
the most frequent values (mode) is found at lower values (Fig. 3). The mean values

Number of cones

Number of cones

£ 05 10 km 01 02 03 gm?

M wWer - Volume .

Fig. 3. Frequency distribution of cinder cone size in the MGVF. (A) cone height (Hco), (B) cone basal diame-
ter (Wer), (C) Cone crater diameter (Wcr), (D) cone volume calculated as a symmetrical truncated cone shape.
“M" indicates the position of median vatue, ’

-

VAN
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for Hco, Wco, Wcr, and volumes are 100 m, 830 m, 240 m, and 0.038 km?, respect-
ively. ‘These values are similar to those which Settle (1979) reported in the Pancu-
tin region alone.

Within the MGVF, a difference in cinder cones size is found between cones érupted
close to or far from the MAT. Cones on and near the volcanic front at a relatively
low basal elevation (500 m - 1 500 m) have greater dlmensxons than the cones on the
high plateau (1 500 m - 2 200 m).

LAVA FLOW SIZE

Area and thickness of lava flows were measured where flow margins were clearly ob-
servable in the topographic maps and air photographs. Area was measured using a
planimeter, and thickness measurements were made at approximately equal intervals
along the flow margins and then averaged. When the lava thickness was less than the
contour interval, it was assumed to be half the contour interval. As was observed at
volcén Paricutin (Foshag and Gonzilez, 1956), most of the lava flows are composite,
i.e. many different flow units overlap. Thus, measured thickness can indicate an ac-
cumulated value unless each individual flow unit is recognized as in the case of young-
lava flows. In Table 2, the mean, median, minimum, and maximum values are pre-
Y , Table 2 k A
' Dimensions and volume of lava flows

average median minimum  maximum
Thickness (m) 40 30 2 -3 120
Length! (km) 3.5 3.0 0.7 15
Volume? (km3) 023 - 020 0.01 4.8

! Calculated for 279 lava flows
% Total lava volume erupted for a single cone

sented for the thickness, length, and volume of the 279 lava flows. The largest lava
flow volume of 4.8 km? and the longest lava flow length of 15 km was observed at
cerro El Metate, a Holocene volcano, 25 ’km east of volcdn Paricutfn. Aspect ratio,
defined by Walker (1973) as the ratio of the diameter of a circle of equal area for
the lava flow to its average thickness, varies from 20 to 1 000. In general, lava flows
whose vents are hidden have a greater thickness and hence a smaller aspect ratio than
those which are associated with cones.
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The volumes of lava flows and associated cones show positive correlation, and:

plot closely to the least-squares fit obtained by Wood (1980a) from several cinder
cone fields of the world (Fig. 4). In the MGVF, the volume of a cmder cone is
roughly 1/ 10 that of its associated lava flow.

1 T T 1§ )
L) - [ J
E10 | | S
-2 ®
= (] o
g By - A
_3 [ ) ‘
- ®
- 10 3 8 % % ”. -
; .
107t " -
' B
(0
10-5 P 1
o
-8 L L 1 . L
10 -4 -3 -2

10* 0 102 1077 1 10

Assoclated lava flow volume [(km3}.

Fig. 4. The relationship between volumes of cinder cones an‘d associated lava flows in the MGVF (dots), com-
bined with Wood (1980a) The error for the least-square fitted lava-cone volume relation in the MGVF is approx-
imately one order of magnitude.

GEOMORPHOLOGICAL PARAMETERS OF CINDER CONE AGE

Geomorphological parameters reflecting the cinder cone degradation are useful in es-
timating the eruption age when they are calibrated by absolute ages. Scott and
Trask (1971), in their study of Lunar Volcanic Field in Nevada, proposed a maxim-
um cone slope, and a rate of cone radius to cone height as semi-quantitative indicat-
ors of cinder cone age. Bloomfield (1975) reported several 'C ages relating to the
cinder cone eruptions in the volcanic field SW of Mexico City. He demonstrated
that his morphological classification of lava flows and the tangent of the cone slope
(expressed as r/H) both show a correlation with !4C ages. Wood (1980b) showed

3N
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that the ratio of cone height to cone basal diameter (H/D) decreases with time in the
San Francisco Volcanic Field in Arizona. Porter (1972) presented a value of 0.22
for the H/D ratio of recently erupted cinder cones on the slope of Mauna Kea Vol-
cano in Hawaii. Hasenaka and Carmichael (1985) also reported radiocarbon dates
from cinder cone eruptions in the MGVF. Within the !4C age determination limit,
the number of gullies on the cone slope (GD) and surface features of lava flows were
observed to change with age. :

Among these indices of cinder cone age, H/D ratio, maximum slope angle, average
slope angle, gully density, and geomorphological classification of lava flows are listed
in the compilation (Table 1). The H/D ratio, calculated as a ratio of measured cone-
height to cone basal diameter, varies from 0.24 to nearly zero. For cones younger
than 40 000 years B.P., the values are between 0.24 and 0.17 showing slight tenden-
cy to decrease with age (Fig. 5).

H/D 0.24 Py o :
020l 0 "o~ _ _ .
b S .
o6l @ o Lo
o as -
max 34 !__!_! ______ !—D 1
3o @ ® J
32 J
34 .
Save 32| S e - -
30 .0 [ -
28 J
cuy ¥ :
demsity g0 o
/90° 2 e .
-~
‘\~\.-O
10 Y ~ .
10 20 30 40
x1.0001.b.p.
Age.

Fig. 5. Geomorphological parameten of cinder cone age plotted against MC age (after Hasenaka and Carmichael,
(1985).
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- Maximum slope angle represents an average of maximum slope angles which were
measured in the field from several different directions. The total variation range is
between 340 and 20 for all cones measured and 330-34° for cones younger than
40 000 years B.P. Average slope angle (fave) was calculated from the tangent of the
slope and thus has the same significance as Bloomfield’s (1975) r/H ratio.

fave = tan™! {2' Hco/(Wco-Wcr)}

As the original straight cone slope profile becomes modified by the rounding of the
* crater rim and deposition of colluvium at the foot, average slope angle is expected to
decrease -prior to maximum slope angle. This angle varies from 349 to nearly 0° for
all cones and 3490 - 299 for cones younger than 40 000 years B.P. Large errors can
occur when the equation is applied to an irregularly shaped cone.

Gully density is defined as the number of gullies (or radial lineaments) observed
on cone slopes in air photographs, normalized to 90° of basal arc. Gully density de-
creases from the 36/90° to 10/90° in 40 000 years. Some lineaments on the cone
slope can be misidentified as gullies on air photographs. For very young cinder
cones like Paricutin (1943-1952) that have not developed soils on the surface, the
lineaments on the slope are made of alternating bands of scoriae and lapilli.

For geomorphological classification of lava flows, we followed Bloomfield’s (1975)
nomenclature. He classified volcanoes into Holocene volcanoes (Hv) and Pleistocene
volcanoes (Piv4, Piv3, Plv2, and Plvl), depending on how much of the original sur-
face features of lava flows are still preserved. We subdivided Plv3 into Plv3 and Plv2-3
according to the amount of soil development, so that in the MGVF, lava flows that
are classified as Hv, Plv4, and Plv3 are younger than 40 000 years. Eruption ages of
Hv volcanoes vary from 1943 A.D. (Paricutin) to 9 000 years B.P. Those of dated
Plv4 and PIv3 volcanoes are 17 000 years B.P. and 30 000 years B.P., respectively
(Hasenaka and Carmichael, 1985).

MAGMA ERUPTION RATE

From the calibrated classifications of lava flow morphology, the relative ages of cin-
der cones and lava flows were estimated. The number of Holocene and late Pleisto-
cene volcanoes (Hv, Plv4, and PIv3) are 16, 27, 35 respectively; thus, there are 78
volcanoes erupted within the last 40 000 years. The volume of Hv, Plv4, and PIv3

-
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volcanoes are 9.3 km?, 11.3 km3, and 9.9 km? respectively, thus yielding 31 km?
(dense rock equivalent; Hasenaka and Carmichael, 1985). The magma eruption rate
of the entire volcanic field is 0.8 km3/1 000 years. By contrast, the magma eruption
rate at large composite volcanoes in other portions of the MVB is, for example, 2.7
km?/1 000 years at volcdn Colima (Luhr and Carmichael, 1980), and 10 km? for the
last 1 000 years at volcdn Ceboruco (Nelson, 1980).

CONCLUSIONS

(1) The Michoacin-Guanajuato Volcanic Field (MGVF) contains 1 040 volcanoes
within an area of 40 000 km?, most of which are cinder or lava cones, with other,
less numerous volcanic forms such as lava domes, maars, tuff rings, shield volcanoes,
and coneless lava flows. The concentration of cones is highest at 250 km from the
MAT, and no clear alignments of cinder cones are observable.

(2) A median-sized cinder cone in the MGVF is 90 m high, with a 800 m basal
diameter, 230 m crater diameter, and 0.021 km? volume. For lava flows, the median
thickness is 30 m and median length is 3 km with aspect ratios varying from 20 to

+1000. On the average, the volume of a lava flow is roughly 10 times larger than that

of the associated cinder cone.

(3) Gully density and morphological classification of lava flows are two sensitive
indicators of cinder cone age during the last 40 000 years. Other morphological in-
dices do not show much variation during this period, and are expected to change at a
higher degradational stage of cinder cone.

(4) The volume of magmas erupted in the last 40 000 years is 31 km? for 78 vol-
canoes. The magma eruption rate in the last 40 000 years for the entire volcanic
field is much smaller than that of a single composite volcano such as volcdn Colima.
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