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RESUMEN

Cuatro de las catorce muestras de lavas méficas colectadas alo largo del lineamiento volcanico central de Jalisco (CIVL)
fueron datados por € método de K-Ar paraevidenciar un decremento sistemético enlaedad del vulcanismo alolargo del lineamiento
como lo indican estudios geoldgicos y geofisicos previos. Los resultados concuerdan con la progresion en edad propuesta.
Especificamente, estos resultados indican que €l vulcanismo alo largo del segmento ubicado mas al surestedel CIVL (localizado
entre los campos volcanicos de Ayutlay Atenguillo) ocurrio hace cercade 3.0 Ma, €l volcanismo alo largo del segmento al NW
(entre los grébenes de Atenguillo y de Mascota) de 1.8 a1.9 May entre 0.5y 0.6 Maen € Graben de Mascota. La ausencia de
vulcanismo alo largo del segmento ubicado més a noroeste del lineamiento (entre el graben de Mascotay San Sebastian) con-

cuerda con la progresion de la edad propuesta.

Se realiz6 un andlisis geoquimico en las 14 muestras y se determinaron tierras raras en las cuatro muestras datadas. Estos
resultados, junto con estudios previos, indican que el vulcanismo ocurrié alo largo del CIVL y adentro del campo Auytlamostran-
do unavariabilidad composicional similar alaobservadaen otros campos volcanicoslocalizadosdentroy en el interior del bloque

Jalisco.

Ademés, €l afloramineto del cual fue tomadalamuestrade Mascota (datada como 0.66 + 0.038 Ma) es cortado por unafalla
transcurrente orientada al noroeste (tentativamente identificada segiin sus estrias rugosas como lateral derecha) indicando que
recientemente ocurri6 una deformacion transcurrente en €l graben de Mascota.

PALABRASCLAVE: Bloque de Jalisco, México, datacion K-Ar, geoquimica, tecténica.

ABSTRACT

Four of 14 Plio-Quaternary mafic rock samples collected along the Central Jalisco Volcanic Lineament (CIVL) were dated
by the K-Ar method to verify the existence of a systematic decrease in the age of volcanism northwestward along the lineament,
assuggested by previousgeological and geophysical observations. Theresultsarein agreement with the proposed age progression.
Specifically, these results support the contention that the volcanism along the southeastern most segment of the CIVL (located
between the Ayutlaand Atenguillo vol canic fields) occurred at about 3.0 Ma, vol canism along the segment to the NW (between the
Atenguillo and Mascota grabens) at 1.8 to 1.9 Ma, and from 0.5 to 0.06 Ma within the Mascota graben. The lack of observed
volcanism a ong the northwestern most segment of thelineament (between the M ascota graben and San Sebastian) isal so consistent
with the proposed age progression. A geochemical analysiswas performed on all 14 samplesand arare earth element analysiswas
performed on thefour dated samples. These analyses, in conjunction with the results of previous studies, indicate that the vol canism
along the CJVL exhibits a varied composition similar to that exhibited by the Plio-Quaternary volcanic rocks located within the
main volcanic fields. Additionally, the outcrop from which the Mascota sample (dated as 0.166 + 0.038 Ma) was obtained is cut
by a northwest oriented strike-dlip fault (tentatively identified from striation roughness to be right-lateral) indicating that recent

strike-slip deformation has occurred in the Mascota graben.

KEY WORDS: Jdisco block, Mexico, K-Ar dating, geochemistry, tectonics.

INTRODUCTION

The Jalisco block, western Mexico, lies southwest of
the Tepic-Zacoal corift (thewestern part of the TransMexican
Volcanic Belt which contains the volcanism typically
associated with the subduction process) and northwest of the
Colimarift (Figure 1). The northeast half of the Jalisco block,
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between the Trans Mexican Volcanic Belt and the Sierra
Cacoma (the granitic coastal mountain range), contains
several alkaline volcanic fields located within N-S to NE-
SW oriented extensional basins (Wallace and Carmichael,
1989; L ange and Carmichael, 1990; Righter and Carmichael,
1992). These are, from southeast to northwest, the Ayutla,
Atenguillo (which extends northeast from Los Volcanes),
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Fig. 1. Location Map. Hatched pattern delineates surface exposures of Cretaceous granitoids (Schaaf and Martinez, 1997). Ra= Rio
Ameca; Rgs = Rio Grande de Santiago.

Mascota, Talpa de Allende, and San Sebastian fields. The
southern boundaries of the Ayutla, Atenguillo, and Mascota
fieldsare connected by anarrow, northwest oriented, volcanic
lineament (herein termed the ‘Central Jalisco Volcanic
Lineament’ or CJVL), whose orientation parallelsthat of the
Tepic-Zacoalco rift. This lineament contains, along almost
its entire extent, surface deposits of Plio-Quaternary mafic
rocks. This lineament appears to extend from the Mascota
field to the San Sebastian field along a prominent normal
fault of unknown age; however, surface deposits of Plio-
Quaternary igneous rocks are absent along this fault.

The age of volcanism within these fields is variable,
however, an overal trend of decreasing ages towards the
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northwest is indicated from the available radiometric ages
(Figure2). Only oneradiometric age (4.6 + 0.2 Ma) hasbeen
reported for the Ayutla field (Righter and Rosas-Elguera,
1999); although its exact location was not presented. The
Atenguillo field exhibits the widest range of ages, between
3.4 and 0.6 Ma (Wallace and Carmichael, 1992; Righter et
al., 1995); however, the majority of the volcanism within
thisfield dates between 2.5 and 3.5 Ma. Within the Mascota
field, radiometric agesrange from 61 to 489 ka (Carmichael
et al., 1996). Within the Talpa de Allende field, only one
radiometric age (1.61 £ 0.02 Ma) has been reported (Lange
et al., 1999); although its exact location was not presented.
This age is consistent with the reversed polarities reported
for of three paleomagnetic samplesfrom the graben (Maillol
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Table 1

Sample Locations

Sample Rock type Volcanic Field  Latitude (°N)  Longitude (°W)
MAS-5 Trachyandesite Mascota 20.51667 104.75833
B95-1 Trachyandesite CJVL 20.44645 104.75525
B95-2 Trachyandesite CJVL 20.40975 104.64577
B95-3 Basenite CJVL 20.21383 104.43060
B95-4 Trachybasaltic CJVL 20.19783 104.40767
Andesite
B95-5 Dacite Ayutla 20.13762 104.20223
B95-6 Andesite Ayutla 20.13740 104.19708
B95-7 Basaltic Andesite Ayutla 20.13930 104.17740
B95-8 Trachyandesite Ayutla 20.27768 104.20395
B95-9 Andesite Ayutla 20.28638 104.23202
B95-10 Trachybasaltic Andesite Ayutla 20.28860 104.26168
B95-11 Basaltic Andesite Ayutla 20.20400 104.32735
B95-12 Basalt/Trachybasalt Ayutla 20.11513 104.27382
B95-13 Basaltic Andesite Ayutla 20.11718 104.30040

and Bandy, 1994; Maillol et al., 1997). Within the San
Sebastian field, radiometric dating indicates volcanism
occurring between 1.52 t0 0.26 Ma (Lange and Carmichael,
1991). Thus, although the ages overlap between the volcanic
fields, the ages indicate that volcanism was first initiated in
theAyutlafield, followed by theinitiation of volcanismwithin
theAtenguillo field, and lastly by the initiation of volcanism
within the Mascota, Talpa de Allende, and San Sebastian
fields.

Few radiometric ages exist for the Plio-Quaternary
igneous outcrops located along the CIVL. However, these
few ages also suggest that the volcanism has progressed
northwestward along the CIVL (Figure 2). Specifically, the
volcanism along the southeastern most part of the CIVL,
between the Ayutlaand Atenguillo fields, has been dated (one
sample) as3.16 + 0.12 Ma (x 20) (Wallace and Carmichael,
1989); whereasto the northwest, within the Mascota graben,
the age of volcanismisbetween 0.5 and 0.06 Ma(Carmichael
etal., 1996). Along the section of the CIVL located between
the Atenguillo and Mascotafields, no radiometric ages have
been presented in the literature.

The purpose of the present study isto conduct additional
radiometric (K-Ar) dating of the Plio-Quaternary mafic rocks
located along the CIVL to verify the apparent age progression.
Such an age progression provides an important constraint on
theoriesrel ated to tectonic and magmatic processes occurring
within western Mexico. For example, the geometry of the
extensional structures located within the northeast half of

262

the Jalisco block isindicative of aright-lateral shear couple
actinginthisarea(Maillol et al., 1997). Thus, the extensional
basins and associated mafic volcanism may be the result of
either, or both, a northwest movement of the Jalisco block
relative to the rest of North America (Luhr et al., 1985) and/
or arc-parallel extension produced by aprogressive increase
in the obliquity of subduction of the Rivera and North
American plates northwestward along the Middle America
Trench (Kostoglodov and Bandy, 1995). Alternatively, these
mafic lavas have been proposed to result from a steepening
of the angle of subduction of the Rivera plate beneath the
Jalisco block (Pardo and Suarez, 1993, 1995; Ferrari et al.,
2001). Verification of the age progression would help to
differentiate between the competing proposals.

DATA AND METHODS
Geochemistry

For this study we collected 13 whole-rock samples
(Table 1, Figure 2) during afield survey conducted in May,
1995, plus one sample (MAS-5) collected earlier during the
paleomagnetic study of Maillol et al. (1997). Geochemical
analysis of major and some trace elements was performed
on all samples by Bondar Clegg, Inchcape Testing Services,
Vancouver, B.C., Canada

Rare earth element (REE) analyses, for four samples
(MAS-5, B95-1, B95-2, and B95-4), which were deemed
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adequate for K-Ar dating, were carried out by inductively
coupled plasma mass spectrometry (ICP-MS) at the Institu-
to de Geofisica, UNAM. For theanalysis, 0.2 gramsof dried
powder rock was digested with a mixture of concentrated
acids (10 ml HF and 4 ml HCLO,). The solution was
evaporated to drynessand dissolved with4 ml HCLO,. After
evaporation, the solution was made up to 50 ml with 1%
HNO,.

The ICP mass spectrometer employed was a VG Ele-
mental model PQ3. Detection limits are calculated as the
concentration equivalent to three timesthe standard deviation
of fivereplicates of the blank solution. For all elements, itis
better than 50 ppt.

Calibration was performed with a 1, 10, 100, and 200
ppb multi-element standard solution (SPEX-High Purity) and
ablank solution of deionized water, all containing HNO, at
2%. Matrix effects and instrumental drift can be eliminated
by theuseof In 115 (10 ppb) asinternal standard. Thevalidity
of the analytic procedure has been assessed on accuracy and
precision tests. These tests were calculated by comparison
of measured and reference values of andesite JA-2
(Govindaraju, 1987). All elements have better precision than
3% RSD (relative standard deviation). Data obtained for JA-
2 showed good agreement with certified values.

K-Ar Dating

Of the 14 samples collected, only four samples (MAS-
5, B95-1, B95-2, and B95-4) were deemed acceptable for
whole-rock, K-Ar dating after rigorous petrographic

Table 2

inspection. Because the sampleswere dated aswhole-rocks,
it was required that they should be essentially unaltered and
holocrystalline. The latter criterion is important because a
glass phase would be expected to contain a significant
portion of the potassium budget of the rock. Hydration of
the glass phase could potentially lead to loss of radiogenic
argon from the sample. The ten rejected samples were
deemed to have undergone an undesirable amount of
alteration based on the presence of brown amphibole
phenocrysts (which probably contained significant quantities
of potassium) that had been partly to completely alteredtoa
cloudy opague mass.

K-Ar dating was performed at the University of Texas
at Austin. Thewhole-rock sampleswere crushed and sieved
to obtain a 60-80 mesh fraction, which were not treated
further except for washing free of dust. Potassium was
determined by flame photometry, using lithium asan internal
standard and sodium as a buffer. Standard deviations (10)
are derived from pooled replicate analyses and are + 1% for
whole rocks.

Radiogenic argon was analyzed by isotope dilution
utilizing on-line extraction and purification with a 3" gas-
source mass spectrometer operated under computer control.
Using RF induction, sasmpleswere heated to at least 1500°C.
Reproducibilities of radiogenic argon measurements at one
standard deviation are 1.7% for whol erocks, based on pooled
replicate measurements over an extended period of time.
The base uncertainty at 10 for a whole-rock K-Ar age is
therefore + 2.0%. This analytical uncertainty applies only
to sample B95-1. Higher uncertainties apply for analysesin
which radiogenic argon is less than 30% of total argon. The

Major and sometrace element analyses

Sample SiO2 TiO2 Al203 Fe203 MnO MgO CaO Na20 K20 P205 LOI Total Cr203 FeO Ba Cr Y Sr Nb Zr Rb
# wt% wt% wt% wt% wit% wt% wt% wt% wt% wit% wt% wt% @ wt% wt% PPM wt% PPM PPM PPM PPM PPM
B95-1 56.95 0.06 1637 566 0.09 573 631 477 18 036 041 99.15 0.03 225 1115 002 18 1407 2 150 15
B95-2 5502 098 1551 652 0.09 512 697 43 334 077 093 996 004 129 1259 003 16 >2000 4 290 23
B95-4 5194 157 1361 688 01 651 76 34 421 128 107 9821 004 135 185 003 19 >2000 9 479 44
B95-5 63.96 052 1564 3.6 005 189 492 395 108 014 314 9888 <0.01 0.64 409 <0.01 17 1349 <1 118 14
B95-9 6284 0.86 1551 425 006 209 507 371 323 04 149 9952 0.02 09 785 0.02 26 1809 <1 315 35
B95-10 55.01 1.36 1345 632 0.09 624 7.76 353 3.01 083 104 9869 005 129 1056 004 18 >2000 4 407 3R
B95-13 55.39 0.81 14.78 6.02 0.09 7 6.19 369 155 044 109 9711 005 18 745 004 18 1163 4 211 26
MAS5 5568 085 1625 619 01 525 684 42 265 057 029 9889 0.02 129 1381 002 15 1757 3 267 17
B95-3 4737 27 1162 789 011 624 924 264 546 217 278 9824 0.03
B95-6 57.48 0.73 1753 624 009 434 629 406 146 029 115 99.68 0.01
B95-7 5533 059 156 647 011 838 755 323 11 018 057 99.17 0.07
B95-8 5422 157 1466 627 007 382 599 335 545 133 142 9818 0.03
B95-11 536 061 1618 674 011 803 755 387 104 019 0.78 98.76 0.06
B95-12 51.03 1.78 16.04 1034 0.16 48 737 393 117 061 0.66 97.93 0.03
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error expansion formulasgiven by Cox and Dalrymple (1967)
and Mahood and Drake (1982) have been used for samples
B95-2 and B95-4. Sample MAS-5 showed excessive scatter
inrepeated analyses, and hence amore conservative precision
estimate was derived directly from the data for that sample.

RESULTS
Geochemistry

The results of the geochemical and REE analyses are
presented in Tables 2 and 3, respectively. The REE values
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presented in Table 3 are normalized to recommended
chondrite values of Evensen et al. (1978). Chondrite
normalized REE diagram pattern of the analyzed samples
are shown in Figure 3. All analyzed rocks exhibit similar
REE normalized diagram patterns. These REE patterns are
similar to those exhibited by other lamprophyres of the Ja-
lisco block (Luhr, 1997).

A graph of %SO, versusNa,0 + K, O for the 14 samples
is shown in Figure 4. The samples both from the CIVL and
from the Ayutla volcanic field exhibit a compositional
variability similar tothat observed in the other volcanicfields
located within the Jalisco block (Luhr, 1997).
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Table 3

REE concentrations (in ppm) for the CJVL

BA5-2 BA95-1 B95-4 MAS5

La 142.07 93.42 206.62 136.92
Ce 72.17 66.28 11.77 101.55
Pr 120.06 70.25 190.31 103.77
Nd 83.88 50.17 130.75 71.89
Sm 43.05 28.64 64.03 36.36
Eu 33.61 24.82 49.47 32.92
Gd 25.01 17.67 35.83 21.83
Th 16.56 12.82 22.70 14.95
Dy 11.57 9.68 15.23 11.22
Ho 8.99 811 10.58 9.17
Er 7.59 7.05 8.86 8.13
™ 7.42 7.03 7.42 8.20
Yb 6.42 6.30 6.60 7.21
Lu 6.30 6.30 6.30 7.48
K-Ar Dating

Theresults of the K-Ar dating are presented in Table 4.
Sample B95-4, located between the Ayutla and Atenguillo
fields, yielded an age of 2.94 + 0.06 Ma. Samples B95-1 and
B95-2 located between the Atenguillo and Mascota fields,
yielded ages of 1.93 + 0.10 Ma and 1.77 + 0.12 Ma,
respectively. Sample MAS-5, located within the Mascota
field, yielded an age of 0.166 + 0.038 Ma, consistent with
the normal polarity of this site determined in the
paleomagnetic study of Maillol et al. (1997).

DISCUSSION

Theresultsof the radiometric dating of thefour samples
collected along the CIVL provide further support for a
northwest younging of volcanism along the CJVL, as
suggested by the results of previous studies. Further, these
results suggest that volcanism along any given segment of
the lineament has not been continuous, but has instead
occurred during short (narrow time spans) episodes of
volcanism. The age of sample B95-4 (2.94 Ma) is consistent
at the 20-uncertainty level with the only other, previously
published, dated sample (3.16 Ma) from that part of the CIVL
located between the Ayutla and Atenguillo fields. Thus, it
appears that a single pulse of volcanism occurred along this
section of the CIVL at about 3.0 Ma, and that no further
volcanism has occurred along this segment of the CIVL since
that time. Similarly, the ages of samples B95-1 and B95-2
(1.93+ 0.10 Maand 1.77 + 0.12 Ma, respectively) suggest

that, although vol canism within the Mascota and Atenguillo
fields overlap in time, volcanism along the segment of the
CJVL located between these two fields occurred during a
single pulseof volcanism at about 1.85 Ma, and that no further
volcanism has occurred along this segment of the CIVL since
that time.

The results of the present study and those of previous
studiesindicate the following chronology for the volcanism
occurring within the Jalisco block of western Mexico. At
about 4.5 Ma, volcanism within the Jalisco block was
confined totheAyutlavolcanicfield, located inthe NE corner
of the Jalisco block adjacent to the Tepic-Zacoalco and
Colimarifts. Thistime corresponds roughly to thetime (4.6
to 3.9 Ma) of awidespread pul se of alkaline volcanism, which
occurred both within the Colima rift and within the Tepic-
Zacoalcorift, previously proposed (Allanet al., 1991) to mark
the initiation of the separation of the Jalisco block from the
North American plate. Consequently, volcanism within the
Ayutla field may be related to the initial formation of the
Jalisco block.

If volcanism within the Ayutla field is a part of the
abovementioned vol canic pulse, then by analogy, volcanism
within this field ceased at about 3.9 Ma. However, more
dating is needed to determine the exact time at which
volcanism ceased. At 3.5 Ma volcanism within the Jalisco
block relocated to the Atenguillo field. At this time, no
volcanism was occurring along the CJVL. At about 3.0 Ma,
ashort pulse of trachyandesite/basanite vol canism occurred
along the segment of the CIVL located between the then
inactive Ayutlafield and the newly initiated Atenguillofield.
This pulse of volcanism was short lived, as no volcanism
younger than about 3.0 Mais observed.

Between 3.0 and 1.9 Ma, volcanism within the Jalisco
block was confined to the Atenguillo field. At 1.9 Ma,
volcanism extended to the NW aong the CIVL from the
Atenguillofield to thethen nonexistent Mascotafield. Shortly
after thisvolcanic pulse, volcanism commenced in the Talpa
de Allende and the small San Sebastian field (between 1.6
and 1.5 Ma). However, volcanism ceased along the CIVL
between the Atenguillo and Talpa de Allende fields. By 0.6
Ma, volcanism apparently ceased in the Talpa de Allende
field and Atenguillo (youngest reported age within thisfield
is0.66 Ma) fieldsand shifted to the Mascotafield. Volcanism
continued within the San Sebastian field. At present,
volcanism appearsto be active only withinthe Mascotafield,
where volcanism as young as 0.06 Ma has been dated, and
perhaps the San Sebastian field, where vol canism as young
as 0.26 Ma has been reported.

Presently, two proposals exist to explain the presence
of volcanism within the Jalisco block. The first proposal is
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that thisvolcanismisrelated to asteepening of the subducted
Riveraplate beneath the Jalisco block and a consequent SW
migration of the volcanic front (Pardo and Suarez, 1993,
1995; Ferrari et al., 1994; Ferrari et al., 2001). The second
proposal is that it is the result crustal extension within the
forearc region (Wallace et al., 1992; Righter et al., 1995),
perhaps related to a separation of the Jalisco block from the
rest of the North American plate (Luhr et al., 1985).
Consistent with the proposal of Luhr et al. (1985),
Kostoglodov and Bandy (1995) proposed that the Jalisco
block was undergoing a NW-SE oriented stretching (or arc-
parallel extension), the stretching being the result of a
progressive increase, northwestward along the Middle
AmericaTrench, of the obliquity of subduction of the Rive-
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ra plate relative to the North American plate. Analogous
situations have been observed at other subduction zones
where a progressive increase in the obliquity of subduction
along the trench is occurring, such asthe Aleutian Arc (Avé
Lallemant, 1996), and the Sumatratrench (M cCaffrey, 1992).
This stretching appears, from Landsat imagery, to involve a
right-lateral shear couple acting within the northern part of
the Jalisco block (Maillol et al., 1997) between the Sierra
Cacoma and the Tepic-Zacoal co rift.

The NW migration of volcanism, the predominantly
alkaline nature of volcanism within the Jalisco block as
compared to therest of the Trans Mexican Vol canic belt, and
the cessation of volcanism within the Ayutla and Atenguillo



K-Ar ages of four mafic lavas from the Central Jalisco Vol canic Lineament

Table4
K-Ar analyses
Sample Mineral Type %K %CATr OAr x 10° Age (Ma) + 1o
sce/gr

MAS-5 Whole Rock 2.179 39 0.0144 0.166 0.038
2.167 3.6 0.0136

B95-1 Whole Rock 1.356 20.1 0.0973 1.93 0.10
1.346 21.0 0.1049

B95-2 Whole Rock 2.820 29.1 0.1858 177 0.12
2.832 46.3 0.2035

B95-4 Whole Rock 3.733 58.7 0.4234 2.94 0.06
3.686 56.4 0.4237

fields (and along the CJVL), is hard to reconcile with the
first proposal. If volcanism is due to a steepening of the
subduction angle of the Rivera Plate, then (1) why should
there be a predominance of alkaline volcanism which is
typically associated with areas of crustal extension?, (2) why
istherealack of present-day volcanisminthe SW part of the
Jalisco block?, and (3) why isthe vol canism migrating to the
NW? Further, the Atenguillo graben contains several shield
volcanoes consisting of hawaiite and alkali-olivine basalts,
which are “unusua for a continental-arc setting” (Righter
and Carmichael, 1992).

These questionsare more easily explained by the second
proposal. Alkaline vol canismiscommonly observedin areas
where the forearc region is undergoing extension (Righter
and Carmichael, 1992). Further, the lack of present-day
volcanism at the SE end of the Jalisco block and the NW
migration of vol canism within the Jalisco block can beeasily
explained; specificaly, that part of the Jalisco block which
accommodates the arc parallel extension has migrated NW,
and is presently located in the NW part of the Jalisco block
(i.e., within the San Sebastian and the Mascota fields, and
perhaps within the tectonically active Puerto Vallarta Gra-
ben (NUfiez-Cornu et al., 2000). Also, one of the reviewers
of this paper pointed out in support of the second proposal
that “thesealkalinelavasarevery small in volumeand simply
don't reflect an arc volcanic front in theway that most would
consider the front of the principle arc volcanism. Instead,
they appear to represent very small amounts of partial melting,
associated with minor mantleupwelling in the region of pull-
apart basins.”

The parallel orientations of the CIVL and the Tepic-
Zacod corift suggest that the CIVL may have accommodated

part of the right-lateral motion occurring across the shear-
couplenoted by Maillol et al. (1997), asthe CIVL lieswithin
the proposed shear couple. Evidence for recent right-lateral
strike-slip motion exists within the shear couple. Sample
MAS-5 was observed to be cut by a NW oriented strike dlip
fault, the motion along which was tentatively identified as
right-lateral (Maillol and Bandy, 1994; Maillol et al., 1997).
Thisindicatesthat strike-slip motion has occurred inthisarea
since the emplacement of this flow (0.166 + 0.038 Ma).
Further, Lange and Carmichael (1990) observed that, within
the Talpa de Allende graben, “aminette flow that is exposed
extensively on both banks [of the Rio Talpa] is visibly
displaced right-laterally.”

CONCLUSIONS

We concludefrom the results of thisstudy thefollowing.

(1) The K-Ar dates are consistent with a NW younging of
volcanism along the CIVL located within the center of
the Jalisco block; sample B95-4, located at the SE end
of the CIVL between the Ayutla and Atenguillo fields,
yielded an age of 2.94 + 0.06 Ma; samples B95-1 and
B95-2, located along the center of the lineament between
the Atenguillo and Mascota fields, yielded ages of 1.93
+0.10Maand 1.77 £ 0.12 Ma, respectively; and sample
MAS-5, located at the NW part of the lineament within
the Mascotafield, yielded an age of 0.166 + 0.038 Ma.

(2) The geochemical composition of the volcanic rocks
located along the CIVL and withinthe Ayutlafield show
a compositional variability similar to that exhibited by
those of the other main volcanic fields of the Jalisco
block.
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(3) The age distribution of recent volcanic rocks within the
Jalisco block, the orientation of the grabens containing
themain vol canic fieldslocated within the Jalisco block
(and the Puerto Valarta graben), and the presence of
alkalinevolcanicswithintheinterior of the Jalisco block
aremost easily explained by aNW-SE oriented stretching
of the Jalisco block, the stretching being the result of a
NW progressiveincrease in the obliquity of subduction
of the Rivera Plate relative to the North American Plate
along the Middle America Trench off the coast of Jalis-
co. The area of the Jalisco block where the extension
has been accommodated has migrated to the NW, and
presently lies within the Mascota and San Sebastian
fields, and within the Puerto Vallarta graben.
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