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| ABSTRACT |

The Chuactis Metamorphic Complex is located in Central Guatemala, between the Polochic and Motagua
fault zones. It is made up of complexly intercalated, mafic and felsic high-grade gneisses, amphibolites, pelitic
and quartzofeldsphatic metasediments and subordinate marbles. Mafic dikes and lenses metamorphosed to
amphibolite and eclogite facies are tholeiitic and similar to mid-ocean ridge basalts. In contrast, metamorphosed
intrusives (gabbro, diorite and granite) are calc-alkaline and have the geochemical signature of arc magmas. Laser
Ablation Inductively Coupled Plasma Mass Spectrometry U-Pb zircon geochronology allows the recognition of
three episodes of metamorphism. The first eclogite facies metamorphism (M1) is bracketed between Ordovician
magmatism in the northern Chuactis Metamorphic Complex and the neighboring Rabinal granitic suite; the
second corresponds to an Upper Triassic period of arc magmatism and migmatization (M2); the third high-grade
metamorphic event (M3) occurred during the Late Cretaceous.

The tectonic evolution of the Chuactis Metamorphic Complex began during the Early Paleozoic as a basin in
the Rheic Ocean that received detrital material from the Maya Block, Acatldn and southeastern México. The
Chuacus Metamorphic Complex evolved to an active margin that subducted to HP conditions during the Mid-
Late Paleozoic, and then was exhumed and involved in two tectonothermal events during the Upper Triassic and
Late Cretaceous. The Chuactis Metamorphic Complex was accreted to the southern Maya Block during the Late
Cretaceous, as a result of the convergent tectonics between the latter and either the Greater Antillean arc or the
Chortis Block.

KEYWORDS | Chuacis Complex. Guatemala. U-Pb geochronology. Maya Block. Caribbean. Basement Tectonics.
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INTRODUCTION

The tectonic limit between the North America and
Caribbean plates is composed of a complex mosaic of
crustal blocks, which are juxtaposed and limited by faults
(e.g., Ortega-Gutiérrez et al., 2007; Rogers et al., 2007;
Brueckner et al., 2009; Ratschbacher et al., 2009) (Fig. 1).
Those crustal blocks range in age from the Proterozoic (e.g.
Yoro area, central Honduras, Manton, 1996) to Early-Late
Paleozoic and Mesozoic (Altos Cuchumatanes, Guatemala,
Solari et al., 2009, 2010a; Maya Mountains, Belize, Martens
et al., 2010; Rabinal suite, Guatemala, Ortega-Obregén et
al., 2008; Chuacts Complex, Ortega-Gutiérrez et al., 2004;
Ratschbacher et al., 2009; Las Ovejas Complex, Ratschbacher
et al., 2009), and were finally amalgamated during the Late
Mesozoic-Cenozoic (Harlow et al., 2004; Ortega-Gutiérrez
et al., 2004; Martens et al., 2007; Brueckner et al., 2009;
Ratschbacher et al., 2009). Recent works shed light on the
tectonic evolution of the Motagua fault zone as the complex
tectonic limit between the North America and Caribbean plates
(Harlow et al., 2004; Brueckner et al., 2009; Pindell et al.,
2006; Pindell and Kennan, 2009). The tectonic significance
of the continental blocks involved in the suturing, however, is
still a matter of debate, especially on the southernmost edge of
the North America plate (i.e., the Maya Block). The classical
view on the tectonic limit is represented by a suture along the
Motagua fault, involving the Maya Block (North America
plate) to the north, and the Chortis Block (Caribbean plate)
to the south (e.g., Dengo, 1969). More recently, several works
have added complexity to such a simple model, involving
the collision of the Greater Antilles to the south of the Maya
Block during the Late Cretaceous, prior to docking of the
Chortis Block (e.g., Pindell and Barret, 1990; Harlow et al.,
2004; Giunta et al., 2006; Brueckner et al., 2009; Pindell
and Kennan, 2009; Ratschbacher et al., 2009). Further
complications have arisen from the works of Ortega-Gutiérrez
et al. (2007) and Ortega-Obregoén et al. (2008), who suggested
and argued for the existence of discrete crustal blocks or
suspect terranes in the southern Maya Block, extending from
central Guatemala across the Motagua suture zone to well
inside the Chortis Block of southern Guatemala and Honduras
(e.g. Rogers et al., 2007). One of the key localities to test the
possible existence of those crustal entities, and one of the least
studied, is the Sierra de Chuacts in central Guatemala. This
paper presents new geochronological and geochemical data
of crustal rocks in the Sierra de Chuacus in order to provide
further constraints to its tectonic evolution and the ongoing
discussions on its allochthonous vs. autochthonous nature and
tectonic evolution.

PREVIOUS WORKS

The Sierra de Chuacts is located in central Guatemala,
between the Polochic and Motagua faults (Fig.1 and 2). The
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Chuacus Metamorphic Complex is made up of an intricate
sequence of polydeformed, locally retrograded high-grade
metamorphic rocks, both igneous and sedimentary in
origin. Previous works report Silurian ages with Grenvillian
protoliths in the northern sector of the Sierra de Chuacus
(Gomberg et al., 1968). The presence of a Carboniferous
high-grade metamorphic event affecting a Grenvillian
protolith was identified by Ortega-Gutiérrez et al. (2004) in
El Chol, in the middle of the Sierra de Chuacis. Martens
et al. (2005, 2007) questioned the precision of that age and
reported a Triassic age for similar rocks. A recent work by
Ratschbacher et al. (2009) reported Proterozoic ages in the
northern Sierra de Chuacus, with some discordant analyses
yielding imprecise lower intercepts in the 638-477Ma
range. Another sample they dated in the southern Sierra
de Chuacts yielded Proterozoic and Devonian inheritance,
as well as Triassic magmatic ages that postdate eclogite
metamorphism and were later affected by high-temperature
(HT) metamorphism during the Late Cretaceous.
Petrological data suggest the existence of a HT eclogite
facies event (~680-750°C, ~22-24kbar, Ortega-Gutiérrez et
al., 2004; Martens et al., 2007; Ratschbacher et al., 2009),
which cooled to about 580-600°C and 10-14kbar during
decompression (Ortega-Gutiérrez et al., 2004; Ratschbacher
et al.,2009). While there is still debate about the existence of
one or two eclogite facies from metamorphic pulses affecting
the Chuacis Metamorphic Complex; pre-Carboniferous
according to Ortega-Gutiérrez et al. (2004), pre-Triassic
according to Ratschbacher et al. (2009), or after the Triassic
but before the Late Cretaceous according to Martens et al.
(2007); these authors agree on Late Cretaceous cooling and
exhumation (broad K-Ar, Ar and Rb-Sr age range of ~75 to
~66Ma, see also Ortega-Obregon et al., 2008).

Metamorphic and igneous rocks of comparable age
and metamorphic grade are present elsewhere in southern
Meéxico and central-north Guatemala. In the Acatldn
Complex of southern México, basement of the Mixteco
terrane, megacrystic granites have yielded ~480-440Ma
magmatic ages, similar to the ages calculated for rift-related
tholeiites in the same unit (Miller et al. 2007; Keppie et al.
2008a, b). They are intimately associated with high pressure
metamorphism that occurred either during the Cambro-
Ordovician (Vega-Granillo et al., 2007) or the Devonian-
Mississippian and was associated with the closure of
the Rheic Ocean (e.g. Nance et al., 2006, and references
therein). In southeastern México, the Guichicovi complex
is characterized by Grenvillian granulites (Weber and
Kohler, 1999) intruded by Permian granites (La Mixtequita
Massif, Torres et al., 1999). The Chiapas Massif crops
out farther to the southeast, toward the Guatemala border.
The massif is characterized by Ordovician S-type granites
and amphibolites (Pompa-Mera et al., 2008), as well as
widespread Late Permian granites that intrude medium to
high-grade metasediments and orthogneisses, with Nd model
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ages between 1.0 and 1.4Ga (Schaaf et al.,2002; Weber et al.,
2006a, 2007, 2008). The metasediments of the Lower Santa
Rosa Formation, which crop out in the Chiapas Massif,
were recently dated by Weber et al. (2009), establishing
the maximum depositional ages as defined by youngest
zircons clustering around 315-325 and 331-341Ma.
In Central Guatemala, just north of the Baja Verapaz
Fault Zone, Ortega-Obregén et al. (2008) dated several
peraluminous granites between 453 and 462Ma (lower
intercepts of discordant data, U-Pb by Isotope-Dilution
Thermal Ionization Mass Spectrometry (ID-TIMS)) and
placed them at the very edge of what they considered to be
the tectonic southern limit of the Maya Block. In the Maya
Mountains of Belize, Martens et al. (2010) reported an Early
Devonian Laser Ablation Inductively Coupled Plasma Mass
Spectrometry (LA-ICPMS) age of 406Ma for rhyolites
interbedded with conglomerates, which confirms the
~405-420Ma ages previously published by Steiner and
Walker (1996).

Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

GEOLOGY OF THE CHUACUS METAMORPHIC COMPLEX

The Chuacis Metamorphic Complex is a
polymetamorphic, originally high-grade and essentially
metasedimentary formation, which bears textural and
mineralogical evidence of at least one eclogite-facies event
following a P-T decompressional path that could have
departed near the field of ultrahigh pressure metamorphism
(UHPM) and, in any case, representing continental
subduction (e.g. Ortega-Gutiérrez et al., 2004; Martens,
2009). The Chuactis Metamorphic Complex is mainly
composed of quartzofeldspathic, garnet and mica bearing
gneisses; two micas, garnet, Kyanite, rutile schists; minor
marbles and calcsilicates and abundant orthogneisses,
which range from mafic (garnet, hornblende, rutile and
plagioclase) to granitic in composition. A large, Late
Cretaceous shear zone, named Baja Verapaz Shear Zone
by Ortega-Obregén et al. (2008) limits the Chuacts
Metamorphic Complex in the north. The kinematics of the
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Baja Verapaz Shear Zone indicates thrusting to the NNE
with a minor left-lateral component. It mainly affected a
sequence of low-grade pre-Ordovician slates and phyllites,
informally named the San Gabriel sequence, as well as some
igneous units belonging to the Ordovician Rabinal Granite
Suite (Ortega-Obregén et al., 2008). At the southern edge
of the Baja Verapaz Shear Zone the low metamorphic
grade increases to amphibolite facies, where the
Chuacts Metamorphic Complex actually begins. Chuacts
Metamorphic Complex orthogneisses present a large age
range and variable degrees of deformation. However,
intrusive contacts are often visible in fresh outcrops. One
of the Chuactis Metamorphic Complex exposures which
deserves a more detailed description is the El Chol. At this
location, banded mafic gneisses are intimately associated
with metamorphosed granitic-trondhjemitic dikes. Local
pods of granitic melt, slightly discordant to concordant
with the main foliation, strongly suggest that the mafic
bands are migmatitic restites, whereas the granitic veins are
neosomatic leucosomes. It is important to underline that
El Chol is the only locality in the Chuactis Metamorphic
Complex where at least three deformation events are
superposed and clearly distinguishable. Pegmatites are also
widespread throughout the entire Chuacts Metamorphic

Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

Complex, ranging from decimetric bands to more than
several hundreds of meters wide. Eclogite is the most
important lithology recognized in several outcrops. These
high-pressure rocks are mainly present as deformed lenses
in leucocratic and deformed gneisses, indicating a remnant
of an important metamorphic event (cf. Ortega-Gutiérrez
et al., 2004, for representative microprobe analyses).

The high-pressure metamorphism is widespread in
the southern Sierra de Chuactus between El Chol and the
northern Motagua allochthonous units, which constitute the
tectonic southernmost limit of the Chuactis Metamorphic
Complex. Eclogite-facies metamorphism is not recognized,
however, in the western Chuacts (e.g. Kesler et al., 1970;
Ratschbacher et al., 2009) or in the easternmost known
outcrops, which are located in the southern Sierra de Las
Minas (easternmost outcrops of Fig. 2).

MAIN PETROGRAPHIC FEATURES

The following petrological data summarize and
complement previous work (Ortega-Gutiérrez et al.,
2004) on some fundamental petrographic and textural
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characteristics of the Chuactis Metamorphic Complex
as studied at its type-area, the Sierra Chuacis between
Granados and Salamd in central Guatemala. Based
on detailed petrographic studies of representative
samples, actual and relict evidence for high-pressure
metamorphism may be found in most metapelitic,
quartzofeldspathic, calcareous, and mafic lithologies of
the Chuacis Complex in its type-area. The metapelites
(see Table 1 for representative Wavelength Dispersive
X-Ray Spectrometry (WDS) chemical analyses of the
main aluminous phases) include the characteristic high-
pressure assemblage kyanite - garnet - rutile - phengite -
quartz, with minor phases in the matrix or as inclusions
inside high-pyrope garnet (AlmyPyr,,Gr,,Spes, ;)
and kinked kyanite (Fig. 3A) such as quartz, phengite,
ilmenite, titanomagnetite, zoisite, tourmaline, staurolite,
phlogopite/biotite, chloritoid and monazite. Rutile
inclusions in kyanite and garnet are particularly abundant
and commonly show non-prismatic shapes (Fig. 3D).
The high-pressure assemblages in the calcareous rocks
include: a) high-Mg carbonate - rutile/titanite - quartz
- white mica, with zircon, pyrrhotite and apatite as
minor phases (marbles), and b) amphibole (pargasite/
tremolite) - zoisite - quartz - clinopyroxene - white mica
- clinochlore - serpentine - titanite (calcsilicates). Energy
Dispersive X-R ay Spectrometry (EDS) analyses of high
relief grains detected inclusions of corundum in some
reddish pleochroic titanites, and lamellar rutile needles
up to 32x0.25um (Fig. 3B) that may be oriented in three
different crystallographic planes in the cores of some
zoisites. The composite association tremolite - zoisite -
titanite/rutile (S1) overprinted by jadeite - lawsonite - albite
- quartz - carbonate (S2) (see Fig. 3F) locally refl ects two
high-pressure events verified at contrasting higher and lower
temperatures. Lawsonite and jadeite were not verified by
chemical analyses, but both phases display their distinctive
optical properties (Ortega-Gutiérrez et al., 2004).

Quartzo-feldspathic rocks are characterized by
assemblages with quartz - garnet - albite - phengite
- biotite - zoisite - rutile - subcalcic amphibole, with
accessory potassium feldspar, carbonates and rare
green clinopyroxene (probably omphacite) included in
albite porphyroblasts, indicating relict high-pressure
conditions. Common rounded zircons suggest an
original sedimentary protolith. Mafic rocks contain
hydrous and anhydrous eclogitic remnants with the
typical assemblage omphacite - garnet - rutile - quartz
accompanied by variable and comm only la rge amounts
of amphibole (barroisite and taramite), phengite and
zoisite/epidote. The eclogitic lithologies sometimes
preserved radial cracking of garnet around quartz
inclusions, as well as lamellar inclusions of rutile along
3-4 crystallographic directions and polycrystalline
quartz - potassium feldspar inclusions.
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TABLE 1 [ Chuaciis Metamorphic Complex metapelite Wavelength Dis-
persive X-Ray Spectrometry (WDS) mineral chemistry. Methodology
described in Ortega-Gutiérrez et al., 2004

Oxide St St St St Ky Ky Grt Phe
SiO, 28.02 28.03 28.10 27.95 36.13 36.83 4117 50.49
TiO, 0.46 0.43 0.42 0.37 0.00 0.00 0.00 0.12
AlL,O, 52.31 52.44 52.82 52.83 61.96 62.97 24.15 26.61
Cr,04 0.03 0.05 0.00 0.00 0.05 0.02 0.00 0.00
FeO 14.21 14.13 13.62 13.46 0.84 0.80 22.78 4.48
MnO 0.08 0.00 0.04 0.01 0.02 0.02 0.53 0.02
MgO 1.57 1.57 1.49 1.51 0.00 0.00 9.59 2.96
Ca0o 0.00 0.01 0.00 0.00 0.00 0.02 1.39 0.01
Na,O 0.15 0.00 0.00 0.13 0.00 0.00 0.00 0.21
KO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.63
Total 96.83 96.66 96.49 96.26 99.00 100.66 99.61 96.53
Oxygens 46 46 46 46 5 5 12 11
Cations

Si 7.88 7.88 7.89 7.86 0.99 0.92 3.08 3.39
Ti 0.10 0.09 0.09 0.08 - - - 0.01
Al 17.33 17.37 17.48 17.52 2.00 2.00 213 2.10
Cr 0.02 0.03 - - 0.01 - -

Fe 3.34 3.32 3.20 3.17 0.02 0.02 1.43 0.25
Mn 0.02 - 0.01 0.00 - - 0.03 -

Mg 0.66 0.66 0.62 0.63 - - 1.07 0.30
Ca - 0.00 - - - 0.00 0.11 -

Na 0.08 - - - - - - 0.03
K - - - - - - - 0.99
Sum 29.42 29.35 29.29  29.26 3.02 2.94 7.85 7.07

St: staurolite; Ky: kyanite; Grt: garnet; Phe: phengite

The polymetamorphic evolution of the Chuacus
Metamorphic Complex is evident in the wide variety
of reaction (prograde and retrograde) textures that
characterize most rocks, particularly the eclogitic units.
Prograde coronas include garnet on omphacite (Fig. 3E),
or on biotite, plagioclase, chlorite and apatite, as well
as occasional rims of clinopyroxene on garnet followed
by amphibole - plagioclase symplectites (Fig. 3C) that
suggest alternating metamorphic episodes of hydration
and dehydration. Retrograde or decompression coronitic
textures are characterized by symplectites of amphibole-
plagioclase and clinopyroxene - albite on omphacite,
subcalcic amphibole and garnet, epidote on garnet, apatite
on allanite, biotite on phengite, albite on white mica and
garnet, titanite on ilmenite and rutile, epidote on zoisite,
green on brown biotite, and chlorite on garnet.

ANALYTICAL METHODS
Geochemistry

Major and trace element analyses were performed
at Actlabs (Ancaster, Canada). Major elements were
determined by X-ray fluorescence, whereas trace elements
were measured by ICP-MS employing lithium metaborate/
tetraborate fusions. Sm-Nd isotopic ratios were measured
by Thermal Ionization Mass Spectrometry (TIMS) at the
Laboratorio Universitario de Geoquimica Isotdpica of the
Universidad Nacional Auténoma de México (UNAM),
using a Finnigan MAT 262 system equipped with eight
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FIGURE 3 Some representative photomicrographs of petrographic features described in the text. A) Kink bands nucleated on an elongate quartz inclu-
sion in kyanite. Plane polarized light, field of view is 560pm. B) Lamellar inclusions of rutile (bright needles) in zoisite in a high-pressure calc-silicate.
Crossed polarized light, field of view is 220pm. C) Multiple coronas formed by retrogression of mafic eclogites; garnet appears rimmed by clinopyrox-
ene, then by a symplectite of amphibole-plagioclase, and finally by an albite-rich matrix. Crossed polarized light, field of view is 2,240pm. D) Rutile
inclusions in kyanite, many crystals show a peculiar “butterfly” shape and may be reddened by exsolution of hematite. Crossed polarized light, field
of view is 220pm. E) Composite coronitic texture formed by a central zone of clinopyroxene-amphibole symplectite, rimmed by a wide band of albite
followed by a band of garnet with rutile/titanite inclusions; this garnet forms a large inclusion in subcalcic amphibole. Plane polarized light, field of
view is 2,240pm. F) Euhedral jadeite (optically determined by extinction angle, hirefringence and relief) grown across an albite porphyroblast. Crossed
polarized light, field of view is 220pm.
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Faraday cups. Sample preparation and measurement
procedures for isotopic analyses have been described by
Schaaf et al. (2005). '*Nd/'**Nd ratios were normalized
to '“Nd/'*Nd=0.72190 and corrected to a La Jolla
standard value of *Nd/**Nd=0.511860. The long term
reproducibility of La Jolla standard at Laboratorio
Universitario de Geoquimica Isotpica ('**Nd/'*Nd)
is 0.511875+22 (20, n=152). Geochemical results are
reported in Table 2.

Geochronology

The samples selected for geochronology, (3 to 5kg)
were crushed and the minerals separated following common
techniques such as jaw crushing, milling, Wifley separation,
Frantz magnetic separation, and heavy liquids (see also Solari
et al., 2007). The zircon concentrates were carefully observed
under a binocular microscope. Between 500 and 150 crystals
were carefully selected from each sample, in order to obtain
all the variations in morphology, shape and color. They were
mounted in epoxy resin, ground to expose roughly half of the
crystal, and then imaged by cathodolominescence using an
ELM 3R luminoscope (Marshall, 1988).

LA-ICPMS U-Pb analyses were performed at
Laboratorio de Estudios Isotépicos (LEI), Centro de
Geociencias, UNAM, using a Resonetics “Resolution
M50” 193nm excimer laser workstation coupled with
Thermo Xii Series quadrupole mass spectrometry. Details
of the analytical setup employed during this study are
described in Solari et al. (2010b). 25s of gas background
acquisition was followed by 30s of ablation, carried
out in He atmosphere, employing 160mj laser energy,
corresponding to an on-target fluence of 8J/cm?, 34pm
diameter spot and a repetition rate of SHz, generating a drill
rate of ~0.7um/s. The background average was subtracted
from net intensities measured for each isotope. Acquisition
involved an alternance of 2 analyses of PleSovice reference
zircon (~337Ma, Sldma et al., 2008), NIST 610 standard
glasses and 5 unknown zircons, using standard-unknown
bracketing method (e.g. Solari et al., 2010b) to allow down-
hole fractionation corrections to be performed using an in-
house developed software (Tanner and Solari, 2009). NIST
610 glass standard is used to recalculate the concentrations
of interest, for instance U and Th, by normalizing such
elements with #Si. Other isotopes are observed during
analysis; such as P, Ti, REE; to monitor the presence of
inclusions (and in due case discard it) and to produce
zircon REE patterns, which can be helpful to interpret
the calculated ages. REE zircon patterns were normalized
to chondrite values of McDonough and Sun (1995).
Recalculated values are available in Table I (Electronic
Appendix in www.geologica-acta.com). An estimation of
the zircon crystallization temperature is calculated by the
Ti content, according to the Ti-in thermometer of Watson et
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al. (2006). Precision on measured 2’Pb/?*Pb, 2°°Pb/>38U and
208pp/232Th ratios typically was ~0.7% 10 relative standard
deviation. Replicate analyses of the PleSovice zircon
indicate an external reproducibility of 0.8%, 0.7% and
1.6% on the measured 2"Pb/?*°Pb, 2°°Pb/>*¥U and 2**Pb/>**Th
ratios, respectively. These errors are quadratically included
in the quoted uncertainties for individual analyses of the
analyzed zircons. **Pb is not monitored during these
analyses, because its signal is swamped by the 2*Hg
contained in the carrier gases. Common Pb correction
was thus performed employing the algebraic method of
Andersen (2002). A filter was then applied to ensure the
quality of selected analyses, consisting in evaluation
of the concordance. For grains with ages of <1000Ma,
the analysis was considered concordant if the 2Pb/*%U
and 27Pb/**U ages differed by less than 10%. For the
grains with ages >1000Ma, the same test was carried out
considering 2 °Pb/*8U and *"Pb/**Pb ages. The concordia,
probability density distribution and histogram plots, as
well as age-error calculations are performed using Isoplot
v. 3.70 (Ludwig, 2008). The Tuff-Zirc algorithm (Ludwig
and Mundil, 2002) contained in the same software was
used to calculate the mean 2°Pb/>8U ages and their errors,
as well as to filter for outliers, which are preferred for
grains younger than 1000Ma. Details of analyzed zircons,
for each samples, are reported in Table II of the Electronic
Appendix (www.geologica-acta.com).

RESULTS
Geochemistry

Most of the samples studied here underwent high-grade
metamorphism, and therefore geochemical classifications
and interpretations must be taken with caution.
Nevertheless, comparisons of relatively immobile element
concentrations and ratios of the studied rocks with those
found in unaltered volcanic rocks can provide insights into
the sources and processes that lead to their formation.

In terms of geochemistry and petrography, rocks from
the Chuacus Metamorphic Complex can be divided in three
different groups: tholeiitic metabasalts (amphibolites),
calc-alkaline orthogneisses and pelitic gneisses. Migmatitic
gneisses are also present, but they will be described
separately for simplicity.

Amphibolites are found as metamorphosed lenses,
or deformed dikes in orthogneisses and migmatites (e.g.
samples Gt0322,Gt0327,Gt0329,Gt0334 in Table 2). They
are fairly homogeneous in terms of their major elements,
and show enrichment in Fe,O; and TiO, when compared to
the rest of the sequences (AFM diagram of Fig. 4A). Even
though the MgO contents are not what would be expected
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for pristine mantle-derived melts (Langmuir and Hanson,
1980), they have compositions that are typical of slightly
differentiated tholeiitic basalts. Despite major element
homogeneity, the REE patterns of these rocks are variable.
Three samples have the typically depleted LREE and
flat HREE pattern of normal mid-ocean ridge basalts

@ Oceanic Tholeiites
O Orthogneisses
A Pelitic Gneisses
@ Migmatites

g tholeiitic
O Granites (Rabinal)
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calc-alkaline
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FIGURE 4| Major element compositions of rock suites from Chuacis
Complex. A) AFM diagram after Irvine and Baragar (1971). B) Ti0, vs
Si0,. C) Ca0 vs Si0,.
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(N-MORB) and display small negative Eu anomalies,
whereas two samples have relatively flat LREE and
depleted HREE without Eu anomalies (Fig. 5A).
Extended incompatible trace element patterns are
also similar to MORB, although fluid mobile elements
(Cs, Rb, Ba, U) have been likely perturbed by weathering
since they resemble the enrichments that are often observed
in altered-oceanic crust (Staudigel et al., 1996; Fig 5A). In
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FIGURE 51 Trace element geochemical composition of rock suites from
Chuaciis Complex, normalized to the N-MORB values of Sun and Mc-
Donough (1989). REE elements normalized to the chondrite values of
McDonough and Sun (1995). Also shown for comparison is the compo-
sition of an average EPR-MORB (Lehnert et al., 2000), and of a typically
altered oceanic crust (Staudigel et al., 1996).
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fluid immobile elemental ratios (Th/Nd, La/Nd, Sr/Nd, Nd/Yb),
these rocks display end-member compositions with values that
overlap a typical Pacific MORB. Nonetheless, Nb/Ta ratios (up
to 40) are much higher than in MORB, probably suggesting
that an element like Ta did not remain completely immobile
during high-grade metamorphism.

Orthogneisses (e.g., samples Gt0303, Gt0319, Gt0320,
Gt0321 in Table 2) have variable compositions that range
from gabbroic to granitic and display a systematic decrease
in MgO, F,0;, and TiO, with increasing SiO,, Na,0 and
K,O, characteristics that are typical of calc-alkaline magmas
worldwide (Fig. 4A). Chondrite-normalized REE patterns
show enrichment in LREE and slightly depleted HREE that
are in contrast to what is observed in the tholeiitic amphibolites
(Fig. 5B). A small negative Eu anomaly is only observed in a
relatively evolved granite. Extended N-MORB normalized
trace element patterns also display features that are typical of
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FIGURE 61 Initial Nd isotopic compositions calculated to 225Ma for the
Chuaciis Metamorphic Complex correlate inversely with A) Si0, con-
tents and B) Th/Nb ratios.
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arc magmas, such as Large Ion Lithophile Elements (LILE)
enrichment relative to the High Field Strength Elements
(HFSE). It is possible that fluid mobile elements like Cs, Rb,
and Ba were perturbed by weathering and/or metamorphism;
but high LILE/High Field Strength Elements ratios are also
coupled with relative enrichment in Th (i.e. high Th/Nb
ratios), which are considered as fluid immobile. This suggests
that the “arc-like” geochemical signatures of these magmas
were likely acquired by crustal inputs, either in the form of
subducted sediments or by crustal contamination during
ascent. Yet the Th/Nb ratios of the least evolved calc-alkaline
orthogneisses are higher than those of similarly evolved
tholeiitic metabasalts, strongly suggesting a primary origin in
a magmatic arc environment.

Pelitic gneisses are silica and potassium-rich and
have overall chemical characteristics that are typical of
hemipelagic sedimentation (e.g. samples Gt0309, Gt0314,
Gt0360 in Table 2). They are LREE enriched, with either flat
or depleted HREE, and usually display negative Eu anomalies.
Incompatible trace element patterns also display mature
upper crustal features, with highly enriched LILE/High Field
Strength Elements ratios that are coupled with negative Sr
and TiO, anomalies (Fig. 5C). Interestingly, Nb/Ta ratios
are also unusually high for upper crustal lithologies (up to
~60), probably indicating a preferential mobilization of Ta
during metamorphism.

Distinct magmatic phases from El Chol migmatites
have different compositions. A sample taken from the
melanosome (Gt0334, Table 2) has the chemical character
of an enriched oceanic basalt, with relatively high Nb-Ta
contents and fractionated REE patterns. In contrast, the
leucosome (Gt0333) is silica-rich and trondhjemitic
(K,0/Na,0=0.3). The incompatible trace element pattern of
the leucosome displays strong positive anomalies in LILE,
K,O, Pb and Sr that are not accompanied by equivalent
enrichments in elements like Th and U. Y and the HREE
are strongly depleted when compared to the LREE, but the
trondhjemitic leucosome also displays a distinctive concave
upward pattern in which elements like Ho and Er have the
lowest relative concentrations (Fig. 5D). Also noteworthy is
that Zr and Hf are enriched when compared to their nearest
neighbors, and form a distinctive positive anomaly. These
chemical characteristic are indicative of melting under
garnet amphibolite facies conditions (Foley et al., 2002).

Nd isotopic compositions were recalculated to
225Ma in accordance to the most important magmatic
and recrystallization event recorded by U-Th/Pb
geochronology (see below). All amphibolites have
positive eNd (up to ~10) values that are close to those
of the calculated depleted upper mantle for that age. In
contrast, orthogneisses are less radiogenic (eNd=3.23
to -1.95), with isotopic values that correlate negatively
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with SiO, and Th/Nb ratios (Fig. 6A, B). As it is
commonly observed in ancient upper crustal lithologies,
pelitic gneisses have very negative eNd (eNd=-10), with
values that are even less radiogenic than the Ordovician
Rabinal Granite. Interestingly, the melanosome at El
Chol has a positive eNd whereas the trondhjemitic
leucosome displays a very negative value, indicating
that both components are genetically unrelated and that
additional crustal lithologies underwent partial melting.

Geochronology
Gt 0315

Sample Gt0315 is a pegmatite which intrudes a gabbroic
boudin neck in the locality of Quebrada Honda. Zircons

Gt 0315
70.2+0.4
0 ~

7582 '
qoreT® 4

Gt 031

Gt 0405 .

44312 i d

Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

separated from this pegmatite are colorless to pale pink,
quite large (up to 280y m in length) and range in shape from
large prismatic to stubby. Under cathodoluminescence
they are mostly unzoned and characterized by low
luminescence, although some show a faint sector-zoned to
patchy-zoned cores, sometimes surrounded by moderately
luminescent, faintly oscillatory-zoned rims (examples in
Fig.7). Atotal of 30 analyses were performed on 30 zircons
belonging to this sample. The cores have an average age
of 982+12Ma (Fig. 8A), as well as high Th/U ratios and
typical REE anomalies indicative of igneous origin (e.g.,
Rubatto, 2002 and Fig. 9A). The overgrowths, as well as
those zircons which show a uniform cathodoluminescence,
have very low Th/U ratios of less than 0.01, and show
LREE depletion compared to HREE (Fig. 9B). The mean
205Pb/28U age of 74+3/-1Ma obtained on such overgrowths

Gt 0320
219¢1

o' 230+2 "‘
- 6y

231+

FIGURE 7 | Cathodoluminescence image of some representative zircons analyzed in this work. The circles represent the 34um LA-ICPMS analyzed spot.
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FIGURE 81 U-Pb concordia diagrams of the samples dated by LA-ICPMS. Concordia, ages and errors are calculated using Isoplot 3.7 (Ludwig, 2008).
The mean 2°Ph/238U ages in the insets, 2-sigma errors and outlier filtering are calculated with the TuffZirc algorithm of Ludwig and Mundil (2002).
For those samples containing abundant detrital zircons, i.e. A, C, G, and I, the inset diagrams are combined histograms and probability density plots.
Preferred ages are common-Ph corrected using the algebraic method of Andersen (2002). 2°6Ph/238U ages are used if <1000Ma, whereas 2°’Ph/2°6Ph are
used if >1000Ma. See text for further explanations.
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is interpreted as indicating the recrystallization under high-
grade metamorphic conditions (concordia of Fig. 8A).

Gt 0318

This sample is a high-grade metasedimentary rock
cropping out in Los Altos, northeast of Pachalum (Fig. 2). It
is made up of garnet, relic omphacite, white mica, hornblende
and interstitial plagioclase. Rutile is present as an accessory
mineral, often surrounded by titanite rims. We performed
45 U-Pb analyses on 45 zircons separated from this sample,
9 of which were discarded due to their large discordance.
Zircons are in general elongated to ovoidal in shape, with
polished terminations typical of sedimentary transport.
Under cathodoluminescence they show complex zoning,
with presence of inherited cores surrounded by variably
luminescent overgrowths (examples in Fig. 7). The dated
zircons yield a main cluster at 245Ma followed by other
minor ones at 182, 895, 930, and concordant zircons at
125, 505, and several others between 606 and 1007Ma
(concordia of Fig. 8B). Although the main provenance
is thus Triassic, the few Jurassic to Cretaceous zircons
indicate a young episode of sedimentation in the
southern Sierra de Chuacus, postdated by high-grade
metamorphism.

Gt 0319

This is a foliated gabbro cropping out in Los Limones
locality, principally composed of clinopyroxene, garnet,
plagioclase, minor biotite, titanite and opaque minerals.
We dated 60 crystals by LA-ICPMS, 6 of which were
discarded because their discordance was more than 10%.
Under cathodoluminescence, the imaged zircons show a
predominance of oscillatory (i.e., igneous) growth, with
only minor bright overgrowths developed on some of the
crystals (Fig. 7). Both oscillatory-zoned cores, as well
as overgrowths, show an almost indistinguishable age
pattern with a mean 2°Pb/**U age of 226+1Ma. This age is
interpreted as indicating the crystallization of the gabbroic
protolith (concordia of Fig. 8C).

Gt 0320

Gt 0320 is an intermediate igneous rock composed of
plagioclase, clinopyroxene, hornblende, opaque minerals,
biotite, titanite, cropping out nearby sample Gt 0319.
Cathodoluminscence shows the ubiquitous presence of
oscillatory zoning, with eventual thin, high-luminescent
rims developed around cores (Fig. 7). We dated 41
crystals belonging to this sample. Five analyses were
omitted because of having >10% discordance. There is no
inheritance in any of the dated crystals and therefore the
mean 2Pb/*¥U age of 226+1/-2Ma is interpreted as an
indication the crystallization of this sample (Fig. 8D).
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Gt 0321

This is a granodioritic orthogneiss, intensely foliated,
cropping out in the Barranca Agua Caliente. Leucocratic
bands, such as the one dated, contain mafic pods up to 30cm
in size, which were recognized as retrogressed eclogites
(cf. Ortega-Gutiérrez et al., 2004). Zircons separated from
this sample are up to 350pm in size and pale yellow to
dark red in color. Under cathodoluminescence, they show
a frequent presence of oscillatory-zoned cores, surrounded
by variably developed zones of oscillatory overgrowths.
Of the 50 analyses which were performed on 50 zircons
belonging to this sample, 17 were discarded because
they were highly (17-42%) discordant, probably as a
consequence of partial Pb loss. The other analyses yield a
poorly defined Grenvillian upper intercept (1106+44Ma)
and a cluster of concordant to slightly discordant analyses
corresponding to the lower intercept (Fig. 8E). Such analyses,
showing an igneous Th/U ratio well above 0.05, yield a
206pPh/28U weighed mean age of 213.5+2.5/-3.5Ma, which is
regarded as the best approximation of the crystallization
age of this granodiorite.

Gt 0332

This sample belongs to a leucosome migmatitic
orthogneiss of El Chol (Fig. 2). The poly-deformed leu-
cocratic bands are interlayered, and some still preserve
relict eclogitic assemblages. Previous U-Pb TIMS
dating of zircons belonging to this sample yielded
discordant results, with a lower intercept of 302+52Ma
and an upper intercept of 1024+78Ma (Ortega-Gutiérrez
et al., 2004). The lower intercept was interpreted as the
age of migmatization.

The zircons selected for LA-ICPMS are of variable
size, between 80 and 350ym. They are stubby to
multifaceted and prismatic, and show a light pink to red
color. Under cathodoluminescence they generally present
one or two episodes of variably luminescent overgrowths,
developed around more or less preserved relict cores. The
cores often show oscillatory zoning (Fig. 7). U-Pb dating
stresses the extreme complexity of such samples, and the
record of several distinct events. The inherited cores are
generally concordant, and broadly Grenvillian in age,
ranging between ~900 to ~1100Ma (Fig. 8F). Their Th/U
ratios (>>0.01) as well as the REE pattern, with marked
positive Ce and negative Eu anomalies, strongly confirm
the igneous nature of the protolith (Fig. 9C and Table I
(electronic appendix in www.geologica-acta.com), (e.g.
Hoskin and Schaltegger, 2003). The data obtained on the
overgrowth analyses indicate the presence of at least two
different events. A first recrystallization event occurred
during the Mississippian (324-348Ma). The second
overgrowth developed during the Triassic - Latest Permian
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(218-253Ma), generating thin oscillatory bands under CL
(Fig. 7). In all the overgrowth episodes the corresponding
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FIGURE9T ircon REE elements patterns normalized to the chondrite
values of McDonough and Sun (1995), obtained by LA-ICPMS on the
same spot analyzed for U-Pb geochronology. A) ~982Ma igneous cores,
pegmatite sample Gt0315; B) ~74Ma metamorphic zircons, pegmatite
sample Gt0315; C) Grenvillian igneous zircons, sample Gt0332; D)
220-348Ma recrystallized metamorphic rims, sample Gt0332.
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Th/U ratios are lower than igneous cores, and their REE
patterns indicate an overall depletion in LREE (La to Eu)
with respect to HREE (Gd to Lu), indicating the possible
interaction with high-grade metamorphic fluids (Fig. 9D).

Gt 0309

This sample is a pelitic metasedimentary rock
made up of garnet, kyanite, phengite, quartz, biotite,
plagioclase and abundant rutile. It crops out in the
southern Sierra de Chuacis (Fig. 2), north of the unpaved
road which connects Pachalim with Caquil. Separated
zircons range between 40 and 320y m in size. They show
different colors, varying between dark to pale red, and
colorless to amber. They also show a different degree
of roundness. One hundred crystals were analyzed,
one analysis each, and 6 of them were discarded due
to >10% discordance. Of the remaining grains, several
yield Proterozoic frequency maximums at 915,941,961,
and 1106Ma (Fig. 8G). Some younger grains are also
concordant (e.g. between ~690 to ~702Ma), however
the vast majority are slightly discordant. The lower
intercept of such discordant grains is 220+5Ma. We
interpret this lower intercept as indicative of the thermal
event responsible for metamorphism and deformation of
the sedimentary protholith, as well as for Pb loss in the
variably discordant zircons.

Gt 0341

This orthogneiss crops out along the paved road which
connects El Rancho with Coban, near the turn off to Salama
(Fig. 2). It is made up of quartz, plagioclase, k-feldspar
augens mantled by biotite and minor white mica. Pyrite
is quite abundant as an opaque mineral. The concentrated
zircons are colorless to pale colored, with yellow to
orange tonalities. A total of 50 analyses were performed
on 50 crystals and only one was discarded because of
having >10% discordance. The remaining crystals define
a principal cluster around 440Ma (concordia of Fig. 8H),
with a weighted 2°°Pb/?*U mean of 449+1/-3Ma, which is
interpreted as the crystallization age of this sample (Fig. 8H
inset). Few zircons are inherited from the source, and only two
yield younger discordant ages, probably as a result of Pb loss.

Gt 03113

Sample Gt03113 is a granitic dike that cuts across
high-grade metamorphic rocks (garnet+amphibole) in
the northern Chuactis Complex (Fig. 2). Few zircons
were concentrated from this sample. They are dark red,
short prismatic, and in general show abundant cracks
and inclusions. Only 30 analyses were performed on
30 selected crystals, 3 of which were discarded because
of >10% discordance. The remaining analyses define a

|342|



L.A. SOLARI et al.

well constrained upper intercept at 1096+17Ma, several
variably discordant grains younger than 1100Ma and
also a well constrained lower intercept at 466+27Ma,
underlined by two analyses of crystal rims (Fig. 8I). Two
interpretations are possible: either the upper intercept
defines the crystallization age of the pegmatite, and the
lower is coincident with a tectonothermal disturbance,
or the upper intercept represents the inheritance from the
protolith, and the lower intercept is the true crystallization
age. Several features suggest that the last interpretation is
correct: 1) all the analyzed grains have a high Th/U ratio,
indicative of igneous crystallization; 2) the pegmatite is
undeformed and does not show any metamorphism;
and 3) its outcrop is in close vicinity with sample Gt0341,
which has a similar age, and with the Rabinal granite suite,
which also yielded Ordovician crystallization ages (e.g.
Ortega-Obregon et al., 2008).

Gt 0405

This is a migmatitic gneiss which crops out in the
southern Sierra de Las Minas, which has been considered
as the eastern continuation of the Chuacts Metamorphic
Complex. It is exposed along the Pasabien River, Skm
northwest of Rio Hondo. The gneiss is made up of up to
20cm thick leucocratic bands (quartz - plagioclase feldspar
- biotite + muscovite) alternated with garnet - amphibole
- biotite pla gioclase horizons. Abundant zircons were
separated from this sample. They range from 40 to 350pm
in size, and are colorless to intensely red-amber colored.
A total of 55 LA-ICPMS analyses were performed on 55
selected grains, 14 of which were rejected because of more
than 10% discordance (Table I, electronic appendix in
www.geologica-acta.com). The remaining analyses define
a bimodal distribution in the concordia diagram of Fig. 8L,
with two principal peaks at 450+2/-4Ma and 243+3Ma.
Whereas the older age group corresponding to igneous
cores (see cathodoluminescence images of Fig. 7) is readily
interpreted as indicating an Ordovician magmatic event, the
younger age group is more complex, being characterized
by a series of 17 analyses straddling concordia between
255 and 220Ma. Moreover, those analyses are probably a
mix of different zircons: igneous zircons characterized by
Th/U ratios >0.1 and a mean °Pb/**%U age of 249.5+2Ma
and dark red, high-U, metamict zircons with a Th/U ratio
<0.02 and 2Pb/>8U ages comprised between 243 and
220Ma. These last ages reflect a high-grade event maybe
coincident with migmatization, which is responsible for
the variable Pb loss in some of the analyzed zircons.

DISCUSSION

The new data presented in this paper on the Chuacus
Metamorphic Complex allow a better definition of the
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tectonothermal events that affected it, as well as its possible
paleogeographic settings. Three main events are discussed:
1) Ordovician magmatism, 2) Triassic magmatism
and metamorphism and its tectonic implications, and
3) Late Cretaceous magmatism and metamorphism. The
autochthonous vs. allochthonous nature of the Chuacus
Metamorphic Complex with respect to the Maya Block
will be discussed at the end of this chapter.

Ordovician magmatism

Although Grenvillian and other Mesoproterozoic
inherited ages are present in most rocks, they are in general
overprinted, or reworked by Ordovician magmatism at the
southern edge of the Maya Block, as previously reported
for the Rabinal-Salamd area of central Guatemala by
Ortega-Obregén et al. (2008) who dated S-type granites
between 455-462Ma. Ordovician bodies are also present
nearby the Chiapas Massif of SE México, where Pompa-
Mera et al. (2008) dated an S-type granite at 482+3Ma
and an amphibolite at 456+14Ma (U-Pb, single-grain
zircons), as well as in the Altos Cuchumatanes, where
Solari et al. (2010a) reported an undeformed granite whose
crystallization age was dated at 461+6/-3Ma. In Belize the
magmatism is mainly Silurian, dated at ~410Ma (Martens
et al., 2010). In the northern Sierra de Chuacis Ordovician
magmatism is represented by orthogneisses and pegmatitic
dikes (samples Gt0341 and Gt03113, respectively), which
intrude greenschist facies metasediments belonging either
to the San Gabriel unit or the Chuacis Metamorphic
Complex (cf. Solari et al., 2009). Bimodal magmatism is
widespread in the Acatlin Complex of southern México
and associated to rifting of the Rheic Ocean (e.g. Miller
et al., 2007; Ortega-Obregdn et al., 2009). In northwestern
México the Rio Fuerte Formation (Late Ordovician)
contains magmatic zircons of both Ordovician and
Cambrian age (Vega-Granillo et al., 2008). Ordovician
magmatism has been documented as well all around the
Rheic Ocean realm, generally represented by continental,
within-plate tholeiites and as felsic magmas originated by
crustal melting of Neoproterozoic and Mesoproterozoic
basement (Murphy et al., 2009, 2010, and references
therein). Thus, the presence of some Ordovician rocks in
the northernmost Chuacis Metamorphic Complex (sample
Gt0341), as well as in the nearby Sierra de Las Minas
(sample Gt0405) cannot be used as conclusive evidence to
establish its autochthony relative to the Maya Block sensu
strictu (cf. Ortega-Gutiérrez et al., 2007; Ortega-Obregén
et al., 2008).

Upper Triassic magmatism and metamorphism
Ordovician magmatism was not recognized in the

higher grade central and southern Sierra de Chuacus,
where the main magmatic event is Upper Triassic (218-
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226Ma, samples Gt0319, Gt0320, Gt0321) and has an arc-
like geochemical signature. This magmatic event is also
coincident with the tectonothermal event responsible for
migmatization in El Chol (sample Gt0332) and Sierra de
Las Minas (sample Gt0405). Because remnants of eclogite-
facies mafic rocks are present within these deformed
migmatites, and are also recognized as deformed lenses
nearby the felsic orthogneisses (sample Gt0321, 218Ma)
of Agua Caliente River (cf. Ortega-Gutiérrez et al., 2004),
we interpret such Upper Triassic ages to be younger
than the eclogite-facies metamorphism of the Chuacus
Metamorphic Complex. It is interesting to note that none
of the S-type Ordovician granites cropping out north
of the Sierra de Chuacts (Rabinal-Salama area), along
the Baja Verapaz shear zone of Ortega-Obregén et al.
(2008) contain xenoliths of eclogite-facies mafic rocks.
This suggests that the eclogite facies metamorphism
is constrained between the age of emplacement of the
Ordovician granites and the Triassic arc magmas.

Late Cretaceous magmatism and metamorphism

Late Cretaceous metamorphic overprint is present
in many of the Chuactis Metamorphic Complex rocks
(e.g., Ortega-Gutiérrez et al., 2004, and references
therein; Martens et al., 2007; Raschbacher et al., 2009).
Some pegmatites were also generated by high-grade
metamorphism during the Late Cretaceous, and sample
Gt0315 is a clear example of this. Late Cretaceous
metamorphism was also reported in the San Gabriel
unit (Ortega-Obregén et al., 2008), along the Baja
Verapaz Shear Zone, during overthrusting of the Chuacts
Metamorphic Complex on top of the southern Maya Block
edge. High-pressure metamorphism is also evidenced in
several Ar-Ar ages calculated in phengites belonging
to the Motagua mélange, which yielded 77-65Ma
(Harlow et al., 2004) and were interpreted as the result
of the Late Cretaceous collision of the Nicaragua Rise
with the southern edge of the Maya Block. Tectonic
convergence between the northern Caribbean and the
southern North American plates caused subduction of the
Chuacis Metamorphic Complex and HP-HT conditions
followed by its exhumation, as well as by the northward
obduction of El Tambor ophiolites and closure of the
Proto-Caribbean Ocean along the paleo Motagua Suture
Zone (e.g. Brueckner et al., 2009; see also Garcia-Casco
et al., 2008 for correlation with the Antilles).

Allochthony vs. autochthony of the Chuacus Meta-
morphic Complex with respect to the Maya Block

The Chuactis Metamorphic Complex constitutes
the highest-grade metamorphic complex of all Central
America. Major faults bound the complex to the north
(Baja Verapaz) and south (Motagua fault system), and
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no similar rocks occur beyond those faults. Although the
Chuactis Metamorphic Complex occurs next to typical
Maya cover and basement units of pre-Jurassic age, its
youngest cover is of Neogene age, and thus, in principle,
it should be considered a suspect tectonostratigraphic unit
presently located between the Maya and Chortis blocks. At
least three points must be considered to further evaluate the
allochthonous versus autochthonous nature of the Chuacts
Metamorphic Complex with respect to the Maya Block.

The Maya Block north of the Baja Verapaz Shear
Zone and, furthermore, north of the Polochic fault, does
not record many of the tectonothermal events that have
been recognized in the Chuacis Metamorphic Complex.
These include HP metamorphism (e.g. Ortega-Gutiérrez
et al., 2004; Ratschbacher et al., 2009, and this paper),
Triassic magmatism and deformation/migmatization
(Ratschbacher et al., 2009, and this paper), and widespread
presence of Late Cretaceous, amphibolite facies reworking
and magmatism (McBirney, 1963; Ortega-Gutiérrez et al.,
2004; Martens et al., 2007; Martens, 2009; Ratschbacher et
al., 2009, and this paper).

No other basement outcrop within the Maya Block
(Guichicovi, Chiapas Massif, Maya Mountains) shares
geological similarities with the Chuactis Metamorphic
Complex. For instance the Guichicovi Complex is
composed of Grenvillian (1000-1300Ma, Weber and
Kohler, 1999) granulites, only affected by Permian
intrusions; whereas the Chiapas Massif is made up of
high temperature gneisses, intruded by Late Permian
granites metamorphosed at 250-254Ma (Weber et
al., 2005), and later covered by Jurassic red beds
(Blair, 1988). The Maya Mountains are constituted by
Silurian plutons, Devonian (and older) strata, covered
by Early Devonian volcanics and sedimentary rocks
of late Paleozoic age (Martens et al., 2010). None of
the aforementioned units contain high pressure rocks.
Furthermore the Chuacis Metamorphic Complex is
characterized by the absence of Devonian and Permian
ages, as well as by the absence of any sedimentary
cover older than the Cenozoic.

The voluminous Late Permian granitic magmatism,
recently dated by Schaaf et al. (2002) and Weber et al.
(2005) in the Chiapas Massif, as well as by Solari et al.
(2010a) in the Altos Cuchumatanes, is not represented
by detrital zircon ages in any of the more than 500
zircons dated in this work. Furthermore, volcanic units
in the Jurassic Todos Santos Formation, cropping out
in Chiapas state, and farther to west, in the Cuicateco
terrane of southern México, were recently dated by
Godinez-Urban et al. (2011) and Pérez-Gutiérrez et al.
(2009), respectively, and yet none of the dated samples
show the presence of Middle-Upper Triassic zircons,
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such as those dated (213-226Ma) in this work. Although
these features may not be considered as conclusive and
further studies will be needed, they strongly support the
allochthony of the Chuacts Metamorphic Complex with
respect to the Maya Block.

On the other hand, correlation of the Chuacts
Metamorphic Complex with the Chortis Block to the south
of the major Guatemalan faults may be also discarded
because the Chortis Black lies in on a different plate (the
Caribbean plate, which is considered a far traveled unit
originated in the Pacific). Moreover basement units in this
block that are most proximal to the Chuacis Metamorphic
Complex radically differ in fundamental geologic aspects,
such as protoliths and contrasting metamorphic conditions
(HP/HT in the Chuactis Metamorphic Complex, versus
HT/LP in Las Ovejas Complex, or very low grade
metamorphism of the pre-Mesozoic San Diego phyllite,
Solari et al., 2009; Ratschbacher et al., 2009, and references
therein).

Paleozoic-Triassic paleogeographic reconstructions

Paleogeographic  reconstructions for the Late
Ordovician—Early Silurian and Permo-Carboniferous
suggest that the present southern edge of the Maya
Block was located adjacent to northeastern México (e.g.,

Geologica Acta, 9(3-4), 329-350 (2011)
DOI: 10.1344/105.000001695

Dickinson and Lawton, 2001; Keppie et al., 2006, 2008a;
Weber et al., 2008) (Fig. 10A). These interpretations also

agree with the Permian paleomagnetic data of Steiner
(2005).

In these models, Paleozoic rocks of the Rabinal-Salama
area, just north of our studied area, would have lain close
to NE México, north of Oaxaquia and near the Mixteco
terrane, where megacrystic granites intruded a passive-
margin sedimentary sequence older than ~460Ma (e.g.,
Nance et al., 2006). Those terranes would have been
located close to northwestern Gondwana until the closure
of the Rheic Ocean accompanying the amalgamation of
Pangea in the late Carboniferous-Permian (e.g., Nance
and Linnemann, 2008). The S-type granites cropping out
to the north of the studied area could have been produced
by partial crustal melting during the Cambro-Ordovician
rifting episode coincident with the initial stages of the
opening of the Rheic Ocean and the separation of Avalonia
from Gondwana (e.g., Murphy et al., 2004).

This suggestion is in agreement with the zipper tectonics
model invoked by Martens et al. (2010), which would
explain the Silurian-Devonian shifting of magmatism
to the Maya Mountains of Belize during subsequent
extension related to the opening of the Rheic Ocean.
From the Early Pennsylvanian to Permian, the oblique
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convergence between Laurentia and Gondwana apparently
caused the development of an E-dipping subduction zone
with the onset of a new phase of magmatism in the Altos
Cuchumatanes (312-317Ma, Solari et al., 2009), and the-
reafter in northwestern and eastern México (e.g. Torres
et al., 1999), the Mixteco terrane (~288Ma, Yaiiez et al.,
1991), the Oaxacan Complex (~275Ma, Solari et al., 2001),
and in the Chiapas Massif (~272Ma, Weber et al., 2007).

In this scenario, the Chuacis Metamorphic Complex
protoliths could have been deposited in a marginal basin
receiving minor input of Ordovician zircons during
the Silurian, as demonstrated by their presence in one
metasedimentary sample dated by Solari et al. (2009) in
the northernmost Sierra de Chuacus (Fig. 10A).

The proposed time constraint on HP metamorphism
in the Chuacis Metamorphic Complex (Mid Ordovician
to Upper Triassic) is roughly coincident with HP
metamorphism reported in the Acatldn Complex of southern
México, which was dated as Devonian and was exhumed
during the Mississippian (e.g., Keppie et al., 2008). In this
view, the Chuactis Metamorphic Complex would have
been subducted during the Devonian and metamorphosed
at high-grade conditions during the closure of the Rheic
Ocean in the late Paleozoic. Exhumation would have taken
place causing decompression melting, magmatism and
migmatization in the Late Triassic (218-226Ma, Fig. 10B).
The Triassic ages in the Chuactis Metamorphic Complex
are only slightly younger than those of the Permo-Triassic
arc of Chiapas (e.g. Weber et al., 2007), and this can be
explained by an easternmost position for the Chuacis
Metamorphic Complex in the evolving E-directed,
proto-Pacific magmatic arc active since the Permo-
Triassic (Fig. 10B).

CONCLUDING REMARKS

The discovery of high-grade metamorphic conditions
in the Chuactis Metamorphic Complex of central Guatemala
(Ortega-Gutiérrez et al., 2004) has awoken interest and
appreciation as a key element for the geologic evolution
of the Caribbean region. This contribution presents new
geochronologic and geochemical data of some of the most
distinctive lithologies of the complex, and provide important
constraints to understand this formerly neglected piece of
the Caribbean-North America tectonic realm. Indeed, the
new results appear to be inconsistent with previous tectonic
interpretations that considered the Chuacts Metamorphic
Complex to be related to the Chortis-Maya collision,
and instead support an independent evolution and an
allochthonous provenance. Nevertheless we recognize that
further research must be dedicated to address some other
important questions that are still poorly understood, or that
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remained largely unexplored: Among those we can suggest
the following:

The existence of ultrahigh pressure metamorphism
(UHP) once suggested by (Ortega-Guitérrez et al., 2004) for
the Chuactis Metamorphic Complex has yet to be confirmed.
Nevertheless, intriguing minerals and peculiar textural
features, coupled with thermobarometric calculations that
approach such conditions, keep this possibility open for
future petrologic work in the eclogitic domains that resisted
retrogression inside the high-pressure gneisses.

It is still uncertain if the Chuactis Metamorphic Complex
experienced only one eclogite-facies metamorphic event.
Although there is clear evidence for a mid-late Paleozoic
tectonothermal event, a pervasive Late Triassic magmatism
and metamorphism as well as an intense Cretaceous
tectonothermal overprint throughout most of the sequence;
further and more detailed studies are needed to elucidate
the kinematic history of its protracted tectonic evolution.
In particular, the structural and kinematic history of the
Chuacis Metamorphic Complex has remained almost
unattended, despite its basic importance.

Finally, the lithotectonic nature of Chuacis Metamorphic
Complex protoliths, as preliminary described in this work,
should in the near future be an attractive target to unravel
what is, perhaps, the most important question that has not
been satisfactorily answered: Where does the Chuacis
Metamorphic Complex come from, and which were its
connections to the now adjacent Maya and Chortis blocks?

ACKNOWLEDGMENTS |

We want to acknowledge several people who contributed
to this work: U. Martens and S. Moran-Ical who introduced
us to the Sierra de Chuacts and its fascinating rocks; O. Pérez-
Arvizu, G. Solis-Pichardo, J.J. Morales, M.S. Herndndez-Bernal,
P. Schaaf who helped with some of the lab work; B. Martiny who
kindly revised the English; and in general, the organizers and
participants of the 2007 IGCP 546 excursion in central Guatemala,
whose field discussions and suggestions helped to refine some
of the models. CONACyT grant 54559 and PAPIIT-DGAPA
grant 101407 to LAS covered some of the analytical costs.
We also want to acknowledge the thoughtful reviews by U.
Martens, V. Valencia and an anonymous reviewer, which
greatly helped to improve the manuscript, as well as the
editorial handling and suggestions of A. Garcia-Casco.

REFERENCES |

Andersen, T., 2002, Correction of common lead in U-Pb analyses
that do not report 204Pb. Chemical Geology, 192, 59-79.

|346 |



L.A. SOLARI et al.

Brueckner, HK., Avé Lallemant, H.G., Sisson, V.B., Harlow,
G.E., Hemming, S.R., Martens, U., Tsujimori, T., Sorensen,
S.S., 2009. Metamorphic reworking of a high pressure—low
temperature mélange along the Motagua fault, Guatemala:
A record of Neocomian and Maastrichtian transpressional
tectonics. Earth and Planetary Sciences Letters, 284(1-2),
228-235. doi:10.1016/j.epsl.2009.04.032

Carswell, D.A., Wilson, R.N., Zhai, M., 1996. Ultra-high
pressure aluminous titanites in carbonate-bearing eclogites
at Shuanghe in Dabieshan, central China. Mineralogical
Magazine, 60, 461-471.

Dengo, G., 1969. Problems of tectonic relations between Central
America and the Caribbean. Transactions Gulf Coast
Association Geological Society, 19, 311-320.

Dickinson, W.R.,Lawton, T.F.,2001. Carboniferous to Cretaceous
assembly and fragmentation of México. Geological Society
of America Bulletin, 113(9), 1142-1160.

Foley, S., Tiepolo, M., Vannucci, R., 2002. Growth of early
continental crust controlled by melting of amphibolite in
subduction zones. Nature, 417, 837-840.

Garcia-Casco, A., Iturralde-Vinent, M.A., Pindell, J., 2008. Latest
Cretaceous collision/accretion between the Caribbean Plate
and Caribeana: Origin of metamorphic terranes in the Greater
Antilles. International Geology Review, 50, 781-809.

Giunta, G., Beccaluva, L., Siena, F.,2006. Caribbean plate margin
evolution: constraints and current problems. Geologica Acta,
4(1-2),265-277.

Godinez-Urban, A., Lawton, T.F., Molina-Garza, R.S., Iriondo,
A., Weber, B., Lopez-Martinez, M., 2011. Jurassic volcanic
and sedimentary rocks of the La Silla and Todos Santos
Formations, Chiapas: Record of Nazas arc magmatism and
rift-basin formation prior to opening of the Gulf of México.
Geosphere, 7(1), 1-24.

Gomberg, D.M., Banks, P.O., McBirney, A.R., 1968. Guatemala:
preliminary zircon ages from Central cordillera. Science,
162, 121-122.

Harlow, G .E., Hemming, S .R., Avé-Lallemant, H.G., Sisson, V.B.,
Sorensen, S.S., 2004. Two high-pressure-low temperature
serpentinite-matrix mélange belts, Motagua fault zone,
Guatemala: A record of Aptian and Maastrichtian collisions.
Geology, 32, 17-20.

Hoskin, PW.O, Schaltegger, U, 2003. The composition of zircon
and igneous and metamorphic petrogenesis. Reviews in
Mineralogy and Geochemistry, 53(1), 27-62.

Hwang, S.L., Shen, P., Chu, H.T., Yui, T.F., 2000. Nanometer-
Size-PbO,-Type TiO, in Garnet: A Thermobarometer for
Ultrahigh-Pressure Metamorphism. Science, 288(5464), 321-
324.

Irvine, T.N., Baragar, WR.A., 1971. A guide to the chemical
classification of the common volcanic rocks. Canadian
Journal of Earth Sciences, 8, 523-548.

Keppie, J.D., Nance, R.D., Ferndndez-Sudrez, J., Storey, C.D.,
Jeffries, T.E., Murphy, J.B., 2006. Detrital zircon data from
the eastern Mixteca Terrane, southern México: evidence for
an Ordovician-Mississippian continental rise and a Permo-

Geologica Acta, 9(3-4), 329-350 (2011)
DOI: 10.1344/105.000001695

Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

Triassic clastic wedge adjacent to Oaxaquia. International
Geology Review, 48,97-111.

Keppie, J.D., Dostal, J., Murphy, J.B., Nance, R.D., 2008a.
Synthesis and tectonic interpretation of the westernmost
Paleozoic Variscan orogen in southern México: From rifted
Rheic margin to active Pacific margin. Tectonophysics,
461(1-4), 277-290.

Keppie, J.D., Dostal, J., Miller, B.V., Ramos-Arias, M., Morales-
Gémez, M., Nance, R.D., Murphy, J.B., Ortega-Rivera, A.,
Lee, J.K.W., Housh, T., 2008b. Ordovician—earliest Silurian
rift tholeiites in the Acatlin Complex, southern México:
Evidence of rifting on the southern margin of the Rheic
Ocean. Tectonophysics, 461(1-4), 130-156.

Kesler, S.E., Josey, W.L., Collins, E.M., 1970. Basement rocks
of western nuclear Central America: the western Chuacus
Group, Guatemala. Geological Society of America Bulletin,
81,3307-3322.

Langmuir, C., Hanson, G., 1980. An evaluation of major element
heterogeneity in the mantle sources of basalts. Philosophical
Transactions of the Royal Society London, A297, 383-407.

Lehnert, K., Su, Y., Langmuir, C., Sarbas, B., Nohl, U.,
2000. A global geochemical database structure for
rocks. Geochemistry Geophysics Geosystems, 1, 1012.
doi:10.1029/1999GC000026, www.petdb.org.

Lenze, A., Stockhert, B., Wirth, R., 2005. Grain scale deformation
in ultra-high-pressure metamorphic rocks—an indicator
of rapid phase transformation. Earth and Planetary Science
Letters, 229, 217-230.

Ludwig, K.L., 2008. Isoplot 3.70. A geochronological toolkit for
Microsoft Excel. Berkeley Geochronology Center, 4 (Special
Publications), August 26, 1-77.

Ludwig, K.L., Mundil, R., 2002. Extracting reliable U-Pb
ages and errors from complex populations of zircons from
Phanerozoic tuffs. Davos (Switzerland), 12th Goldschmidt
Conference, Journal of Conference Abstracts, A-463.

Manton, W.I., 1996. The Grenville of Honduras. Geological
Society of America, Denver, Abstracts with Programs, A-493.

Marshall, DJ., 1988. Cathodoluminescence of geological
materials. Boston, Sydney, Wellington, Unwin Hyman,
146pp.

Martens, U., 2009. Geologic evolution of the Maya Block
(southern edge of the North American plate): an example
of terrane transferral and crustal recycling. Doctoral Thesis.
United States of America, Stanford University, 166pp.

Martens, U., Ratschbacher, L., McWilliams, M., 2005. U-Pb
geochronology of the Maya Block, Guatemala. American
Geophysical Union (AGU), Eos Transactions, Fall Meeting
Supplement, 86(52), T51D-1387.

Martens, U., Mattinson, C.G., Wooden, J., Liou, J.G., 2007.
Protolith and metamorphic ages of gneiss hosting eclogite
in the Chuacis complex, Central Guatemala. American
Geophysical Union (AGU), EOS Transactions, 88(23), Joint
Assembly Supplement, Abstract, US3A-08.

Martens, U., Weber, B., Valencia, V.A., 2010. U/Pb
geochronology of Devonian and older Paleozoic beds in the

|347|



L.A. SOLARI et al.

southwestern Maya Block, Central America: its affinity with
Peri-Gondwanan terranes. Geological Society of America
Bulletin, 122, 815-829.

Massonne, H-J., Nasdala, L., 2003. Characterization of an
early metamorphic stage through inclusions in zircon of a
diamondiferous quartzofeldspathic rock from the Erzgebirge,
Germany. American Mineralogist, 88, 883-889.

McBirney,A R.,1963.Geology of a part of the central Guatemalan
cordillera. California University Publications in Geological
Sciences, 38, 177-242.

McDonough, W.F., Sun, S.S., 1995. Composition of the Earth.
Chemical Geology, 120, 223-253. doi: 10.1016/0009-
2541(94)00140-4.

Miller, B.V., Dostal, J., Keppie, J.D., Nance, R.D., Ortega-Rivera,
A., Lee,JJWK., 2007. Ordovician calc-alkaline granitoids in
the Acatlin Complex, southern México: geochemical and
geochronologic data and implications for tectonics of the
Gondwanan margin of the Rheic Ocean. In: Linnemann,
U., Nance, R.D., Zulaf, G., Kraft, P. (eds.). The Geology of
Peri-Gondwana: The Avalonian-Cadomian Belt, Adjoining
Cratons and the Rheic Ocean. Geological Society of America,
423 (Special Paper), 465-475. doi: 10.1130/2007.2423(23).

Murphy, J.B., Fernandez-Sudrez, J., Keppie, J.D., Jeffries, T.E.,
2004. Contiguous rather than discrete Paleozoic histories for
the Avalon and Meguma terranes based on detrital zircon
data. Geology, 32, 585-588.

Murphy, J.B., Gutiérrez-Alonso, G., Nance, R.D., Ferndndez-
Sudrez, J., Keppie, J.D., Quesada, C., Dostal, J., Braid, J.A.,
2009. Rheic ocean mafic complexes: overview and synthesis.
In: Murphy, J.B., Keppie, J.D., Hynes, AJ. (eds.). Ancient
orogens and modern analogues. Geological Society, London,
327 (Special Publications), 343-369.

Murphy, J.B., Keppie, J.D., Nance, R.D., Dostal, J., 2010,
Comparative evolution of the Iapetus and Rheic Oceans: A
North America perspective. Gondwana Research, 17, 482-
499. doi:10.1016/j.gr.2009.08.009

Nance, R.D., Miller, B.V., Keppie, J.D., Murphy, J.B., Dostal, J.,
2006. Acatlan Complex, southern México: Record spanning
the assembly and breakup of Pangea. Geology, 34(10), 857-
860.

Nance, R.D., Linnemann, U., 2008. The Rheic Ocean: Origin,
evolution, and significance. GSA Today, 18(12), 4-12.

Ortega-Gutiérrez, F., Solari, L.A., Solé, J., Martens, U., Gémez-
Tuena, A., Morén-Ical, S., Reyes-Salas, M., Ortega-Obregén,
C.,2004. High Pressure eclogite facies Metamorphism in the
Chuacts Complex, Sierra de Chuacts, Central Guatemala:
Petrology, Geochronology, and Tectonic implications.
International Geology Review, 46, 445-470.

Ortega-Gutiérrez, F., Solari, L.A., Ortega-Obregén, C., Elfas-
Herrera, M., Morédn-Ical, S., Chiquin, M., Keppie, J.D., Torres
de Ledn, R., Schaaf, P., 2007. The Maya-Chortis boundary: a
tectonostratigraphic approach. International Geology Review,
449,996-1024.

Ortega-Obregén, C., Solari L.A., Keppie, J.D., Ortega-Gutiérrez,
F., Solé, J., Morén-Ical, S., 2008. Middle — Late Ordovician

Geologica Acta, 9(3-4), 329-350 (2011)
DOI: 10.1344/105.000001695

Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

magmatism and Late Cretaceous collision in the southern
Maya block, Rabinal - Salama area, central Guatemala:
implications for North America-Caribbean plate tectonics.
Geological Society of America Bulletin, 120, 556-570.

Ortega-Obregén, C., Keppie, J.D., Murphy, J.B., Lee, JKX.W.,
Ortega-Rivera, A., 2009. Geology and geochronology of
Paleozoic rocks in western Acatlin Complex, southern
México: Evidence for contiguity across an extruded high-
pressure belt and constraints on Paleozoic reconstructions.
Geological Society of America Bulletin, 121, 1678-1694.

Pérez-Gutiérrez, R., Solari, L.A., Gémez-Tuena, A., Valencia,
V.A., 2009. El terreno Cuicateco: juna cuenca ocednica
con influencia de subduccién del Creticico Superior en el
sur de México? Nuevos datos estructurales, geoquimicos y
geocronoldgicos. Revista Mexicana de Ciencias Geoldgicas,
26,222-242.

Pindell, J., Kennan, L., Stanek, K.P., Maresch, W.V., Draper,
G., 2006. Foundations of Gulf of México and Caribbean
evolution: eight controversies resolved. Geologica Acta, 4(1-
2),303-341.

Pindell, J.L., Barret, S.F., 1990. Geological evolution of the
Caribbean region; a plate-tectonic perspective. In: Dengo,
G., Case, J.E. (eds.). The Geology of North America, The
Caribbean Region. Boulder (Colorado), Geological Society
of America, II, 405-432.

Pindell, J., Kennan, L., 2009. Tectonic evolution of the Gulf
of México, Caribbean and northern South America in the
mantle reference frame: an update. In: James, K., Lorente,
M.A., Pindell, J. (eds.). The geology and evolution of the
Caribbean Plate. Geological Society of London, 328 (Special
Publications), 1-55.

Pompa-Mera, V.,Schaaf, P., Weber, B., Solis-Pichardo,G., Herndndez-
Trevifio, T., Ortega-Gutiérrez, F., 2008. Devonian-Ordovician
Magmatism in Chiapas Massif, Southern Maya Block, México.
American Geophysical Union (AGU), Eos Transactions, 89(53),
Fall Meeting Supplement, Abstract, V31B-2138.

Ratschbacher, L., Franz, L., Min, M., Bachmenn, R., Martens,
U., Stanek, K., Stubner, K., Nelson, B K., Herrmann, U.,
Weber, B., Lépez-Martinez, M., Jonckheere, R., Sperner, B.,
Tichomirowa,M.,McWilliams,M.O.,Gordon,M.,Meschede,
M., Bock, P., 2009. The North American—Caribbean plate
boundary in México—Guatemala—Honduras. In: James, K.H.,
Lorente, M.A., Pindell, J.L.. (eds.). The origin and Evolution
of the Caribbean Plate. Geological Society of London, 328
(Special Publications), 219-293.

Rogers, R.D., Mann, P., Emmet, P.A., 2007. Tectonic terranes of
the Chortis block based on integration of regional aecromagnetic
and geologic data. In: Mann, P. (ed.). Geologic and tectonic
development of the Caribbean plate in northern Central America.
Geological Society of America, 428 (Special Paper), 65-88.

Rubatto, D., 2002. Zircon trace element geochemistry:
partitioning with garnet and the link between U - Pb ages and
metamorphism. Chemical Geology, 184, 123-138.

Schaaf, P., Weber, B., Weis, P., Gross, A., Ortega-Gutiérrez, F.,
Kohler, H, 2002. The Chiapas Massif (México) revised: new

|348|



L.A. SOLARI et al.

geologic and isotopic data and basement characteristics. Neues
Jahrbuch fur Geologie und Palaontologie Abhandlungen,
225,1-23.

Schaaf, P., Stimac, J., Siebe, C., Macias, J.L., 2005. Geochemical
Evidence for Mantle Origin and Crustal Processes in Volcanic
Rocks from Popocatépetl and Surrounding Monogenetic
Volcanoes, Central México. Journal of Petrology, 46(6),
1243-1282.

Sedlock,R.,Ortega-Gutiérrez,F.,Speed,R ., 1993. Tectonostratigraphic
terranes and tectonic evolution of México. Geological Society of
Anmerica, 278 (Special Paper), 153.

Sldma, J., Kosler, J., Condon, D.J., Crowley, J.L., Gerdes, A.,
Hanchar, J.M., Horstwood, M.S.A., Morris, G.A., Nasdala,
L., Norberg, N., Schaltegger, U., Schoene, B., Tubrett, M.N.,
Whitehouse, M.J., 2008. PleSovice zircon - A new natural
reference material for U-Pb and Hf isotopic microanalysis.
Chemical Geology, 249, 1-35.

Solari, L.A., Dostal, J., Ortega-Gutiérrez, F., Keppie, J.D., 2001.
The 275 Ma arc-related La Carbonera stock in the northern
Oaxacan Complex of southern México: U-Pb geochronology
and geochemistry. Revista Mexicana de Ciencias Geoldgicas,
18(2), 149-161.

Solari, L.A., Torres de Ledn, R., Hernandez-Pineda, G., Solé, J.,
Henéndez-Trevifio, T., Solis, G., 2007. Tectonic significance
of Cretaceous Tertiary magmatic and structural evolution of
the northern margin of the Xolapa Complex, Tierra Colorada
area, southern México. Geological Society of America
Bulletin, 119, 1265-1279.

Solari, L.A., Ortega-Gutiérrez, F., Elfas-Herrera, M., Schaaf,
P., Norman, M., Torres De Ledn, R., Ortega-Obregon, C.,
Chiquin,M.,Morén-Ical,S.,2009. U-Pb zircon geochronology
of Paleozoic units in Western and Central Guatemala: insights
into the tectonic evolution of Middle America. In: James, K.,
Lorente, M.A., Pindell, J. (eds.). Origin and evolution of the
Caribbean Plate. Geological Society of London, 328 (Special
Publications), 293-311.

Solari, L.A., Ortega-Gutiérrez, F., Elias-Herrera, M., Gémez-
Tuena, A., Schaaf, P., 2010a. Refining the age of magmatism
in the Altos Cuchumatanes, western Guatemala, by LA-
ICPMS, and tectonic implications. International Geology
Review.

Solari, L.A., Gémez-Tuena, A., Bernal, J.P., Pérez-Arvizu,
O., Tanner, M., 2010b. U-Pb zircon geochronology by
an integrated LA-ICPMS microanalytical workstation:
achievements in precision and accuracy. Geostandards and
Geoanalytical Research, 34(1), 5-18.

Staudigel, H., Plank, T., White, B., Schmincke, H.-U., 1996.
Geochemical fluxes during seafloor alteration of the basaltic
upper oceanic crust: DSDP Sites 417-417. In: Bebout, G.,
Scholl, D., Kirby, S., Platt, J. (eds.). Subduction Top to
Bottom. American Geophysical Union, Washington DC,
Geophysical Monograph Series, 19-38.

Steiner, M.B., Walker, J.D., 1996. Late Silurian plutons in
Yucatan. Journal of Geophysical Research, 101, 17,727-
17,735.

Geologica Acta, 9(3-4), 329-350 (2011)
DOI: 10.1344/105.000001695

Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

Steiner, M.B., 2005. Pangean reconstruction of the Yucatan
Block: Its Permian, Triassic, and Jurassic geologic and
tectonic history. In: Anderson, T.H., Nourse, J.A., McKee,
J.W., Steiner, M.B. (eds.). The Mojave-Sonora megashear
hypothesis: Development, assessment, and alternatives.
Geological Society of America, 393 (Special Paper), 457-
480. doi: 10.1130/2005.2393(17).

Sun, S.S., McDonough, W.F., 1989. Chemical and isotopic
systematics of oceanic basalts: implications for mantle
composition and processes. In: Saunders, A.D., Norry, M.J.
(eds.). Magmatism in the ocean basins. Geological Society of
London, 42 (Special Publications), 313-345.

Tanner, M., Solari, L.A., 2009. Fast reduction of U-Pb data using
R. Geochimica et Cosmochimica Acta, 1 (Supplement), 73-
13,A1313.

Torres, R., Ruiz, J., Patchett, P.J., Grajales-Nishimura, J.M.,
1999. Permo-Triassic continental arc in eastern México;
tectonic implications for reconstructions of southern North
America. In: Bartolini, C., Wilson, J.L.., Lawton, T.F. (eds.).
Mesozoic sedimentary and tectonic history of north-central
México. Geological Society of America, 340 (Special Paper),
191-196.

Vega-Granillo, R., Talavera-Mendoza, O., Meza-Figueroa, D.,
Ruiz, J., Gehrels, G.E., Lépez-Martinez, M., De La Cruz-
Vargas, J.C., 2007. Pressure-temperature-time evolution
of Paleozoic high-pressure rocks of the Acatlin Complex
(southern México): Implications for the evolution of the
Iapetus and Rheic Oceans. Geological Society of America
Bulletin, 119(9), 1249-1264.

Vega-Granillo, R., Salgado-Souto, S., Herrera-Urbina, S.,
Valencia, V., Ruiz, J., Meza-Figueroa, D., Talavera-Mendoza,
0., 2008. U-Pb detrital zircon data of the Rio Fuerte
Formation (NW México): Its peri-Gondwanan provenance
and exotic nature in relation to southwestern North
America. Journal of South American Earth Sciences, 26,
343-354.

Watson, E.B., Wark, D.A., Thomas, J.B., 2006. Crystallization
thermometers for zircon and rutile. Contributions to
Mineralogy and Petrology, 151, 413-433.

Weber, B., Kohler, H., 1999. Sm-Nd, Rb-Sr and U-Pb
geochronology of a Grenville terrane in southern México:
origin and geologic history of the Guichicovi Complex.
Precambrian Research, 96, 245-262.

Weber, B., Cameron, K., Osorio, M., Schaaf, P., 2005. A Late
Permian Tectonothermal Event in Grenville Crust of the
Southern Maya Terrane: U-Pb Zircon Ages from the Chiapas
Massif, Southeastern México. International Geology Review,
47,509-529.

Weber, B., Valencia, V.A., Iriondo, A., Ortega-Gutiérrez, F., 2006.
Provenance ages of Late Peleozoic sandstones (Santa Rosa
Formation) from the Maya block, SE México - implications
on the tectonic evolution of western Pangea. Revista
Mexicana de Ciencias Geoldgicas, 23, 262-276.

Weber, B., Iriondo, A., Premo, W.R., Hecht, L., Schaaf, P., 2007.
New insights into the history and origin of the southern Maya

|349]|



L.A. SOLARI et al.

block, SE México: U-Pb-SHRIMP zircon geochronology
from metamorphic rocks of the Chiapas massif. International
Journal of Earth Sciences, 96(2), 253-269.

Weber, B., Valencia, V.A., Schaaf, P., Pompa-Mera, V., Ruiz,
J.,2008. Significance of provenance ages from the Chiapas
massif Complex (Southeastern México): redefining the
Paleozoic basement of the Maya Block and its evolution
in a Peri-Gondwanan Realm. The Journal of Geology, 116,
619-639.

Weber, B., Valencia, V.A., Schaaf, P., Ortega-Gutiérrez, F.,
2009. Detrital zircon ages from the Lower Santa Rosa

Geologica Acta, 9(3-4), 329-350 (2011)
DOI: 10.1344/105.000001695

Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

Formation, Chiapas: implications on regional Paleozoic
stratigraphy. Revista Mexicana de Ciencias Geoldgicas,
26(1), 260-276.

Yaiiez, P., Ruiz, J., Patchett, P.J., Ortega-Gutiérrez, F., Gehrels,
G., 1991. Isotopic studies of the Acatlan Complex, southern
Meéxico: Implications for Paleozoic North American tectonics.
Geological Society of America Bulletin, 103, 817-828.

Zhang, L.S., Ellis, D.J., Williams, S., Jiang, W., 2003. Ultrahigh-
pressure metamorphism in eclogites from the western Tianshan,
China-Reply. American Mineralogist, 88(7), 1157-1160.

Manuscript received November 2010;
revision accepted May 2011;
published Online June 2011.

|350]



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

SOLARI et al.

L.A.

ELECTRONIC APPENDIX

€58 810L/€86v'F €0+ 6Lk G6v8 82k kS9 ¥EE 89 8k vk OF €LE 0L. 6eS Ov0 Oc +00 €0€ +¥v0e  c€ 191 ¥20 61E01D
LLL 999628Y8'0 €62 905  L/00L €€+ 069 29¢ gL 96k Sk vr 2S€ 868 92 860 65 L00 L9€ €gge  S0L vel €20 6LE01D
IPq (57 € 9GGHE kL 9e 8 vL'L €02 20 ¥E0 €00 ¥20 6v0 ¥00 ¥SL 100 9v0  Ib 1Pq oe 220 6LE0ID

IPq lve 0S¢ 6928 68  68€ lyL ve 8§ 12 LL 2Vl €82 €£2Z €20 96l 800 8L2 l€8 IPq €6 120 61€01D

IPa 691 LeL /601 ¥ 902 08 gL ge € L 9,0 ¥l €L'L SO0 06 V¥00 LOL OLb IPq v 610 61LE01D

90/ SlOYSE6L8'0 2e2 82k  LS60L L9 €ve 06 9L Lg € L 0L0 8¢l €21 900 /68 200 vLL 925 099 € 810 6LE01D
0€. 9/269eSv6'0 652  YYE  €9¥8 €6 62F 1L 2e 28 9 6L 2€2 L9F 9¢¥ S€0 G2 O0L'0 /92 €S0L 288 ¥0L L10 6LE0ID
26L L€l16880VC L v6e  L¥e 0956 €. 8e€  OFL S 9 ¥ 2L /60 vee S8L vL'0 8¥L €00 602 L8 L1 44 910 61E01D
1sk¢} Y0z €61 8€€0L ¥S 2S¢ LEL [ e 12 2L 801 S€2 LSL 600 LLL €00 801 €99 IPq 6l SLO 6LE0ID

€69 1€90S02SL0 /8 L& /29LL  2e  vEL 4 L GL 80 ¢ 220 ¥S0 ¥90 €00 959 PO 80L 662 G9S 9l 710 6LE0ID
IPa el 66  GS.0L Sy S02 €8 SL L € 8 690 05k SL'L 900 ¥O0L 000 €Lk I6¥ IPq 69 210 6LE0ID

259 69¥8.¥SLS0 69 2L 66LL 1S 622 88 9l 2¥ € OL €L'L €92 S92 ¥20 1.6 €00 00+ 2vS 82¢ 29 L1L0 6LE0ID
9/9 €0L0959S9'0 082 OLr 218, 6vL OL. 8LE 29 LLL €L 2vr 68% 60'LL €98 v90 OF €L'0 LI 966k €SV 8vlL 010 6LE0ID
IPq 6e o] Y008 62 €L} se 9 €L 680 6vZ 920 €90 280 SO0 90F LOO 290 06} IPq 8y 600 6LE01D

€85 8€0E0EL.00 66 6L G698 S5 922 8L €L 08 9lg /85 290 €L velL 600 86 200 20L 95  6LL ¥9 800 6LE0ID
8¢/ 9€0L26286'0 +8L 9L 2189 9vk 60L 22E Y9 9Ll  ¥L Ly 909 252k 6€0L ¥L0 LE 6L0 €9€ 6€02  OF g8l 200 6LE0ID
1P 6vS 166 2S.. ¢6L ve6  L6€ 9L 902 9L 6V 6L9 9L'LL $88 2.0 0S 6L0 LS 9IS Ipg €Lk 900 6LE01D

IPq ¥€c 28  8S¥8 €8 LE L 2 89 ] 9L €L2 2€v Lvre €0 8L 900 002 968 1Pq ¥9 S00 6LE0ID

le. 2ELE9LLS6'0 8€Z  S9L  evkeL /9 v82 80k 6L Ip € 6 /L0 SSL 20k 900 ¥L LOO 6L 6Y9 S6'8 2e #00 6LE0ID
IPq €0c  ¥8L GE00L 89  ¥0E  v2L €2 8§ 14 2k 8L'L 692 202 L0 2L 00 62+ tveL 1Pq 85 €00 6LE01D

G08 168095562+  t02 leg 856 2Lk 89S L2 25 eeL  OL 0 Gb2 S09 SOY 2€0 0E€ SO0 902 S9L 02 88 100 6LE0YD
67.2€,06

16°95.LGo 1

SJLIOIP PAWIOEP ‘6 LEOKD

€8/ 6L/¥5166L°L 691 L. /€L1L  6€ 202 €0L 22 19 9v 6€L 680 282 08l 600 8€L GO0 vSe 6€9 9l 66 0€0 GLE0ID
668 G26eELOvP L 981  GLL  /v6OL S9  SS€ €l 8y 6L 62 Gy 6L €0L 289 €¥0 6GL €00 22T O06EL 82 AN 620 GLE0ID
G9/ Pv/EL60VLLL 69y 661 980€L 65  OLE  /SL  2€ S8 S9 +v6L 820 vOE 08L 20 €SI €00 9L'S 996 €l 001 820 GLE0ID
28 98v82/6/€'L 106  20¢ GSL¥L S Lz 8L €2 09 S¥ 82k 910 €2 €9l 0L0 vLL 200 GL'S 90L ve 2L 120 GLEOID
1sk¢} 06€ ¥€  €81GL 12 96 e S L L0 L1 SO0 WO ¥¥0 900 ¥LL €00 ere 29l IPq €L 920 GLE0ID

28 29€06218€'L 106  S82  LL6EL 9y 82T S6 8L 8 9€ 856 G0 6L /&L 800 02l 200 S9S 295 ve 514 G20 GLEOID
0€8 ¢6/226S0%'L 90L 266  SSOPL LLL 99§ 652 2§ vkl OLL €€ 8y0 OF9 €0€ S0 6€L €00 6€9 8I9L G2 €zl %20 GLEOID
208 6982.1v982° L  L6E ISL levkl b €ge 96 6L 6y L€ 20l L0 6LC v¥L LL'O 896 €00 9¥S GLS 6l 2L €20 GLEOID
08 156268162k 06 e 6LiPL  Se 28l 6L 9L € 2¢ 8L'6 910 S6L OFL 800 198 ¥00 vi¥ 29F 0z €6 220 GLEOID
€29 6€E£9€96E€0 G 200 €9gLL /L S8 L€ 9 2L L0 2L 0LO 820 9¥0 €00 8L0 PG 80k Sle 4 8l 120 SLEOKD
0LL ¥82¥00€¥8°0  0€ G0e Y06EL ¥ See 2L €2 29 9v <gvL G20 98¢ 6L OL'0 8.8 €00 8L€ LS9 L 19 020 GLEOID
€.L LBOESLIGLL  16L 98 €2l er 622 6Lk G2 69 vS 89l 190 S9€ LLL /8L 0 86L 952 2EL i L0L 610 GLEOID
028 /./68Y209€'L 600+  LSZ 9925+ Ly 22 86 8L 8 €€ 096 9L0 002 +2L 800 G2k 900 08S S9S €2 29 810 GLEOID
1¥9 vLPLyLPSP0 65 200 289k e LLL 9 8 6L L'L 86k L0 ¥20 LbO €00 L0 €00 ¥LL Sl2 € €l L10 GLEOID
€v/ 2926860L0°L 9L 9 268eL 8S G6C2 €€k Lg 2. vS €SI ve0 LOE 002 20 82 %00 008 86 ok 4 910 GLEOID
8¢/ 8v/9¥8¥86'0 00k 09 2¥8EL €0L 8eS 652  YS ISk 6Lk 9€ €50 869 L€ €20 6€k ¥O0 6€9 009L  OF 6LL GL0 GLEOID
66, 1985661/’ L 88 62 gel€L LS 6S¢  9kL  €e 19 9V 6€L G20 8yZ 8L SLO 8L6 200 9Lv 069 6k 08 710 GLEOID
€59 61699€+250 28 100 L¥60Z 68 ey €9k b2  9¢  vL  /SL 800 6L0 6€0 €00 L0 Y00 v6L 628 € 1Pq €10 GLEOID
/28 +¥928.668€L LTk €L 6/8€L L& 68} €8 LL Sb  ¥'€ 00+ 90 L2 8FL 00 S68 €00 2S¥ 208 o4 Ly 110 GLEOID
€6. L006L9€¥2 L 68} [ AR <1 > R 4 Le 6 6L 6y L€ 80L €20 022 8FL O0L0 90L 200 2ty 295 8t €L 010 GLEOID
IPq € 100 169LL 9t 28 8e L € 90 00+ SO0 120 9¢0 ¥00 ¥L0 €00 2+ See 1Pq ¥ 600 GLEOID

€09 +088LLLLIZO 889 L0  1GE8L LEL  ¥BS  €le €€ 19 82 €F¥ 20 20 6¥Y0 ¥00 6v0 200 €Sv 8L0L 2z €6 800 GLEOID
G69 €6EVE8E9L0 89L 200 ¥EV8L €8 /91 vL gk € 60 12+ L00 0£0 OFO0 200 €L0 ¥00O €6C €2¥ 9 1Pq 200 GLEOID
2€9 6128L096€0 2§ G00 0v09L 0L LS ze L kg G+ 2Fe g0 20 250 900 ¥y0 A LGL  GhE 2z 9 500 GLEOID
IPq Sv6  vL'0 €¥E8L ML 8., 062 9% 88 v €¥9 PO 8/0 SF0 200 80k 900 9€L 29vL  IPq 0L #00 SLEOID

29/ 99066LE0L°L LS 900 8665L 8 (14 €e 8 € L1 Ol'y 820 €O IS0 v00 ¥S0 200 991 892 el ¥ €00 SLEOID
IPa ¥S /00 6v¥SL 8 A7 e L lg 91 8.€ 220 80 290 LOO0 6v0 €00 vbl 0Se IPq 9 200 SLEOD
188'62,£7.06

WBY'GL8S.P L

apewbad ‘GLEOID

O.L  (11)Bo7 uL H nJ aA I3 oH AQ 9L po N3 wS PN M 8O €1 ON A [ d  Jequnu aduwres

6 In314 JO SU0LIZ Pa3I3|as Ay} JO SUOHEIUIUD JIY PUE BJBIL | | TgvL

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

L.A. SOLARI et al.

lv. 662506100k 99 €5 0v9L St 28 3 L 6L Syl vS¥ ¥r0 GO+ ccL 800 86v L00 v80 9l ¥OOL  6vl 620 02E01D
899 €/500S019'0 LEL lel ¥9lL 6L 2ey /8L L& €6 S89 ¥86L LSL G8E 852 6L°0 I8LL L00 L2 ¥9LL 80V 818 820 02E01D
1Pq 051 26L 098, 0S /82 L€l 8 8L OFV9 v¥0Z 92¢ 68F GS¥ 8€0 GL9L LL'O L2 298 1Pq 8.¢ 120 02€01D

€/ SGLIOLBESLL G8L  OEh 2996  GS 282 biL L2 0S5 GSE€ €€0L 980 Zk2 06+ GLO 80€EL L00 Sbe SS9 GevL 08 920 02€01D
€65 GS9veee6e0- SEL €2L 9le6 S g€ge 96 0z 6v €L¢ 66kL OFL /g2 OLZ €L0 0.6 SO0 ¥k 09 IS0 0se G20 02E01D
669 /78S9528/°0 L6L  6LL €856 65 S6C 80k 02 9F SL'E 6.8 180 GLL OLL €L0 ¥60L €00 26T LE9 909 9se €20 02010
1Pq 8Ll 68  89¥0L 6¥  GE2 GL €l e 661 829 150 G5+ 6L G0 69S PG 880 bib 1Pq 961 220 02€01D

G69 €2662€19L°0 V¥6L 602 ¥SS6 v.  66€  LLL  S€ 06 169 8022 €L 2S¥ LbE 220 6L€L SO0 ¥0OZ 190L LLS e 120 02£01D
259 /92/88/1S°0 182 €6k evezk LWk 229  9ve Ly 80k €LL LE€6L €L 062 9L 800 202 000 kLL LlpL  OEE 196 020 02€01D
¥29 G69E€89YE0 88 87 €¥6  LE 98l 89 €l L€ 12ZC 999 S50 0Ek €9L 0L0 156 200 S8+ 20F 22T 85k 810 02E0ID
GG/ 96¥S2/990'L 682 8/  00/8 €€k v..L 28€ 28 vlg €v9L 28LP 28€ €98 O0L'9 ¥¥0 0262 900 LLv 8L 99kL  0LL 910 02E01D
1Pq ovL G6 9/¥8 99  vIE 9Ll 2 Ly L0 11’8 €20 981 8FL 2L'0 gkl 200 852 689 1Pq 09Y 710 02E01D

SL. Y9eSv/898°0 GSL  00L  L068 99  80€  ¥LL 02 S¥ 9L'E €¥8 €0 691l LSl 0L0 6¥LL L00 992 +99  6£L L2 €10 02010
/8G //1909S0+°0 L8+  v22  L¥¥6  kgk 169  8S€ 9L G0Z LL'9L LO0OS I8'€ GE€E6 VL. 9v'0 6882 800 96€ 92€C 8T'h 99 210 02€01D
€95 /b€6S90°0- Ok L9 8866 00 295 S62 29 €LL €E€E€L L€Ey Ov'E 298 8L'9 6E0 2€e A L6C ¥26L 980 ¥GS 110 02€01D
02, L¥SE2L268°0 G622  86E  GE69  ¥eL 089  9€€ kL LB SLSL L66Y L¥¥ €20k SOL LSO 09GE L0 9v'v 8lee 08'L 678 010 02E01D
9vS 620£096L°0- 661 952 6lG. 06 205 8¢ €5 €vL 69LL S6'9¢ 89'E L¥'8 809 €F0 LOVZ €L'0 €92 6£9L +90 795 600 02E01D
02, 6.16¥2968°0 09 vy vEYOL L& 98l 1L €L €6 622 €£9 €90 6L'L 2L €10 2L0L 800 9Vl ey L8L Gle 800 02E01D
1Pq 85 L€ €/80L 6L 8. €2 14 8 €50 29} 20 290 62F L00 20v €00 850 OFh 1Pq 8 900 02€01D

Gy, 9L668LLCOL YOV 0/ €vekl €0k LIS 26k  vE  SL 88% v92L 2L 26L 18l ¥L0 2Lee SO0 SF9  LLLL 090 2k €00 02E0ID
Ov. LOY866566'0 V¥02 6y €56. 88 89y 2le Sr gk L¥'6 080 v8C 6LS Iy¥ LEO ¥S9L vL'0 82T 6EL 166 8.5 200 02€01D
gL/ ¥1€812988°0 892  6vE  €ev. LOL GBS L2 85 8SL 602l 206E 8€'E€ 0SL <26F 9€0 L26L 900 86T 9SLL  OLL ¥2s 100 02€01D
167.2€.06

W6°9G.LSob b

0iqqgeb pauLojep ‘0ZE0HD

L¥. 51662000k 98 €0L 890L /9 e /2L € 29 S G G6'L I8'E BLE LEO 22 O0LO 2vh 99 Ok 08 090 610D
lg, 608LG2L060 Oy  09S 8506 €Sk 29, 0SE 89 ¥8L ¥L €y O¥¥ 828 6L9 950 6€ O0L0 vy €Lle  L6L ¥EL 650 6LE01D
1Pq vk 0Lk ¥OLLL 8y LlZ 06 Lt Iy 962 6 6,0 €L 980 900 8ZLL 900 60+ 25 1Pq €2 850 610D

1Pq 861 L0z IS¥0L 68 9eF 602 e 80L 8 € 0L2 evvy gL'e 020 g2 100 O0glL 92 Ipq 89 150 61€01D

1Pq 822 €92 106L 80L 605 lgg e SLL 6 9z 992C 8¢S 68€ G€0 €L O0L'0 89k 99l  Ipq 18 950 61€01D

G89 866€£2/.0.0 82 6/2 2068 L6  S6E 991 e 8L 9 LL 69'L 6SE€ LEE 0€0 LL 800 9L+ O0LOL OLS o G50 6LE0VD
00L LLOSY/68L°0 SO0E L6V  L68L GEL  S¥9 L2 2§ Mk LL SE 2kY OF8 GE9 6V0 L€ GO0 LEE 0L 919 €2k ¥50 6LE0ID
1Pq 0L €5 1096 €2 €6 43 S €L S60 € 820 kL0 920 900 v SO0 GLO 08k 1Pq 0z €50 61E01D

1Pq 262 22€ Cl.L 92k 16S e ey €0k L 8L 89l 82€ LpZ LLO 0€ €00 88€ LOvL IPQ €02 150 6LE01D

€65 S91200/vL'0 €6 veL  108L 2€L 699 8€ 2L 86L SL ¥y 99€ 206 €09 €0 6¥LL L00 062 8kl OFL 2L 050 6101
1Pq ozt 98 €666 05  §Gle 8. € 2 €rZ 9 €90 ST+ ¥LL L00 ¥98 SO0 ¥60 L€ 1Pq Ly 610 61LE01D

GG/ 689600690k 89 €9 2L Ly L02 8. ¥L €€ 1€2 9 €90 85t ¥9L vL0 €68 €00 LT} 29 4 89 8v0 6L£01D
1Pq 0L Llg /€26 ML 82€ €L G2 €9 S v 1Sl 262 €L 120 682 L00 €L+ S08 1Pq 8t L0 61LE0ID

069 88€6Y8YEL'0 V¥62  LOF  ¥SP. 6EL 289 862 LS GGk 2L /& €8€ G€8 G99 S50 ¥E EL0 Lve 198l E€¥'S ozt 90 61€01D
1Pq 28 16 €96, 60L 095 682 85 6SL 2L 9¢ €8¢ GLL ¥S €0 9L SO0 vee 99/L  Ipq 0oL S0 6LE01D

9€. ¥82€1/9/60 vl  €/2  18SL 00 89y  96L LE 86 L 22 0L2 ¥2S €2v LE0 Ll 0L0 €ve 2igk 86 89 10 61LE0ID
/8Ll 862.¥60£5C  SEH LGk €899  vL  v¥E  ¥SL  0E 08 9 6L 102 28€ L62Z 920 €28 LOO €E€vL 956  OvE 88 €70 6LE01D
IPq 16 95  eseel e €6 ze S LL 020 vLL 8L0 OF0 290 SO0 25+ 200 0.0 08k 1Pq oL 2v0 61E01D

Sy/ LleSSle0’k  OLL  6LL €€9. 6S w2 OLL 02 ¥S 80F €L €¥L e€ye 0€€ 620 €L L00 ¥eL GL9 Ll 61 170 6LE01D
¥99 1656028850 2L 1S Ggg88 v 2Ll 09 0L S ¥LL S S50 L0L €L 600 LZ 900 /80 lSE /8¢ 4 0v0 61€01D
8G9 €L18GGGS0 22€ €2 LL90L 06  LO¥  29L 62 GL €S 9L S8t vEE Ghe 020 8k 200 G9L IS6  6S€E L€ 6€0 61E01D
1Pq G/L  88L Y08 S. 0S€ Ovk 92 69 625 9L 0Lt vFE L9€ 620 9k L00 S¥L €8 1Pq 2L 8E0 61E0ID

1Pq €9 99 6L/8 /8 8y 82 Sv €L 6 82 Obg 285 geLe €20 GL 00 /8L 68k 1P 66 LE0 6LE0ID

669 €PYP0SS8L°0 V¥.L  Gee  08SL €8  ¥8E  SvL L2 69 ] 9L V8l gre erg 120 9L 800 L2Z 668 OL9 /8 ¥E0 61E€01D
¥6S v2leeleSL'0 08l 991 026 06 82y  98L €€ 28 9 YL ZL'L G852 2L 210 92 €00 2ee LL0L el avL €€0 61€01D
1Pq G8l 88l 666 ¥, 29¢ 2L €& 88 L 6L L0L 0E€ 2.2 6L0 9L SO0 02 V0L 1P €9 LE0 6LE0ID

0€L SELE0/.¥60 OLL  ¥9L €298 28k L06 Se¥ 28 002 vL L& GSC 6L9 ¥6€ 820 8E 200 L6 9ESC /88 /81 0€0 61E0ID
€69 6595952S/0 18 98 ¥208 901 G€S G9C €5 OvL O 0 g2rg 92S 8LE€ G20 9L 800 60€ 9L9L 99 €04 620 61E01D
G69 8SSYL2€9L0  LOZ 08  OvZLL 8L L €2 ¥ 8 6v0 gL 00O v20 850 SO0 9 €00 €0 G2k 08S 9l 820 61€01D
1Pq 822 GvL €620L L9 /92 €0l 8L Ly € L 870 /2L 060 SO0 ¥LL 000 €SI 2§ 1Pq GLL /20 61€01D

LE,L 6€90€60S6'0 262 €9y  chbL  LbL 989  ¥82  ¥S  wbL kL GE 16€ ¥LL 2L'S 6y0 €2 G0 L€ ¥8LL €68 (ol<] 920 61E01D
8L 16L6SSESS0  t¥ 82 9868 99 22€  whk 92  S9 4 2k 060 202 0€h 800 €Lk 000 €L'2 668 S9/ 261 G20 610D
(11)607 n yL H nm gA i3 o4 Ao a1 po n3 wSs PN Id @) BT ON A 1L d  Jequnu sjdwes

panupuoy | | 31gvlL

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

SOLARI et al.

L.A.

1Pq 09 GEL lckEk 06 66V 852 ¥S 9k Ok g ¢€0 <¢¥ O0€ %20 €L 020 9% 029+ PA oLl 800 2EE0IO
1Pq zeL 9L L9k €9  See 2L 2L v 9L ¥ 120 90 680 900 €+ 900 VL 2y 1Pq IPq 200 2E€01O

1Pq 26€ 2S 8v0OLL e6L GOOL €0F 2L vk 8L ¥L €90 ¥L 0L 800 L€ €00 €L /622 IPq 0z 900 2E£€01O

62. 96YSSCiP60 €€k €L bl6€EL 05 L2 €L 8 € ¥S Sk 80 L2 b2 SO Lk 200 S 208 6 98 G00 2EE0ID
869 2098895/.0 28€ L. 09¥SL ev  Oke €6 6L 05 V¥ €L 620 L€ vZ ¥LO LL SO0 € €L5 9 61 00 2EE01D
¥18 820/S8LE€’L  S6L 0z  6LLLL  Wwb LS9 €2€ 69 28k S ¥y 9€ 2L 9€ 120 0L L0 2 1802 22 12 200 2E€01D
1Pq %02 0z €seel Ovk .69 8l€ 9 8SL LL 62 8L g€ 9L 600 LL SO0 € vi6L  Ipq €8 100 ZEE0ID
1G'21.62,06

W9EGLSoY L

awosoona| ajewbiw [0y |3 ‘2EE0D

8/9 SLLLLI0L90  /8) GG 126SL ¢S - - - 09 - - G99 9i - - 8s 62k - 189 LY - ¥90 12€01D
L/ LOBESSEVL'L 6EEL 6191 v6L¥L  OLe - - - ¥EL - - 9L 8§ - - €6 2L - 06l b€l - 290 12€01D
169 89€SSCLP.'0 862  SOL  v9ekL 18 - - - 1oL - - 80 L€ - - ¥e vL'0 - 08LL  §§ - 190 12€01D
L€. /818/91G6'0 622  6SL  YOSEL 66 - - - 2oL - - 160 9V - - €9 €8 - 6L 68 - 090 12€01O
1Pq 099 LIS  6.GvL  G9t - - - ozh - - 962 b - - 26 9t - 02k Ipq - 850 +2E01D

IPq GeL  66L S88EL 9Vl - - - Okt - - G0L 2§ - - S6 6} - veSk  Ipq - 250 12€01D

1Pq 66y 08  l2lLEL /81 - - - [YAS - - 690 6¢ - - 69 00 - 9vez  Ipq - 950 12€01O

S0L vPL068LL8'0  LLL  ¥9L  S9LEL 68l - - - 8elL - - 260 6¢ - - 18 800 - 20z 99 - G50 12€01D
6v. LE2WYYBEO'L 862 12z ¥696 891 - - - (K] - - e 69 - - 18 0¢ - 1002 Ll - 250 12€01D
69 8IY61919.°0 09 86 0E6EL el - - - €6 - - G890 e - - 9y €00 -  ¥EEL 8§ - 150 128010
899 906E8ELLO0  68L Ok  00EYL 9 - - - 123 - - 0L0 ST - - 8 00 - 826 84 - 610 L2E01D
€2/ €595880L6'0 802 902  26LLL /6l - - - 0% - - o8re Lt - - 65 0€0 - €80 '8 - 8v0 1201
/€9 6V0660627'0 G0S 225  vv6LL  8pl - - - 9zl - - 0L TV - - 8 L€ - veLL L2 - S0 1201
LLL 6€02v26v8'0 18LL 986  LLOSL Gle - - - 901 - - 110 9C - - 09 G00 - 9I8L 1. - 10 12€01D
8G9 68E£6GSG0 902  ¥0Z  60€Zhk  LOb - - - 6Lt - - G9L §§ - - 19 L1 -8 9¢ - L€0 12€01D
699 GF¥296LL9°0 986  9SL  L6L¥L 96 - - - ozt - - LL0 €¥ - - 2 ve0 - ¥OrL L - ¥€0 12E01D
12, ¥SSS¥S006°0 vy LOE  8L9SL 8Ll - - - 801 - - 2o 2e - - 8 ¥S0 -  g6eL 08 - €€0 12€01D
€LL 1/8S/v/S8°0 26 €5 /89€L 2§ - - - Sv - - 980 T - - 12 o - 085 2L - 0€0 12€01D
G9/ 1¥2E6L9LL'L 022 2Ll 6960L S8l - - - e - - z21e 92 - - gL 6 - 999z €l - 120 12€019
Ob. 8908G/v66'0 LgZz €8 09€Zl GOk - - - 2kt - - 0+ Ve - - /S S00 - 9kl 66 - 220 12€01D
GL. t2eShi/98'0 ¥..  ¥69  8L6ZL 692 - - - 9ge - - 982 2 - - el €L - o8ser ¥L - 120 L2En
1/S 108S8/€€0°0 6v9  ¥6S  8LEVL  SSI - - - gst - - 680 8¢ - - 29 900 - /96 L} - 020 12€01D
689 v86LLY62L'0 992  68L  ¥882L 6El - - - gelL - - 201 6¢€ - - IS L0 - 008k S - 610 L2E0IO
gvL 1SPLPPOO'L 891  9ZL  €El0L  6Glk - - - € - - 8L VL - - 65 0L0 - 00s2 Ol - 910 12€01O
269 9S62L9Y.°0 L6k  B6SL  2lbelL ok - - - 20 - - BLL VL - - 19 900 - L6z 9 - €10 12€01D
295 66v5092/0°0- GS6  €SL  €02Sh  /8) - - - g6 - - 950 ST - - 6, G00 - 609k S80 - 040 12€01D
1Pq SL Ly 0LleL L9 - - - L - - /S0 e - - ze 00 - 188 1Pq - 600 1L2E01D

8L, 9£8692288'0 28l 86 95921 /8 - - - 28 - - 160 0¢€ - - & vP0 - 280k 9/ - 200 12€01D
269 €leeseey.’0 Oby 922 68egl Sl - - - €8l - - gL g§ - - 8§ .00 - S/€2 §S - 900 12€01D
46°010€,06

18'2095.v

SSIoUBOYUO 1S9} JoAlY djuale) enby ‘LZe0iD

69 9£0969/G/°0 2L  6LL  8€6L €5 G6c 62+ L2 eL GGG 89k 85l LS€ v8e €20 1.6 +00 O0S+ L8  2LS (VA4 10 02E€01D
029 12€L0/8L€°0 L/E  82€  ¥¥6OL Q0L 2SS €le v 86 689 €8/L 6VL ¥re 8L'Z SGL0 Oy0Z 000 99€ 092+ 80T 8v.L €0 02€01D
¥€9 628502LL¥'0 9le €62  0€SL €L ler  98L 66  LOL /28 ¥S/Z 192 22S Ly LEO 9L 600 €0 66LL 85T oey 210 02€01D
299 G8098/L1G°0 6S€  vEZ 6902k €9 Ll 2L 02 vr 962 608 2.0 25t €21 600 229L 000 02€ 6€9 62€ €8¢ L0 02E01D
1Pq Y9 665  62egk  LLL 109 12 S5 G¥L 990l 2€LE /92 ¥8S 92€ 120 ¥8ve 00 9€€ €91  Ipq 5144 010 02€01D

8L/ ./68022988°0 0S¥  v9r gLLEL L6 925 €€e Ly 8LL 0.8 2¥'Sc 98l 26'€ 9g€C 8L0 6L¥2 IPA €12 60¥L  OLL €VS 6€0 02E01D
20L GIL6L6SL08'0 €2€  ¥ES  LS¥8 8L LvOL LS  9LL 92€ 06'GCc 2T6'€E8 L8'9 v6'GL 82'hL 280 2FLS 220 ¥9L €8ve €€9 2SOk 8€0 02€01D
609 €8/2reSc0 8yl €0L €086 Ly  l2e 08 Sl 98 2grz 9r9 ¥L0 €L 92 O0L0 28 00 2L ey 6L} LvS £€0 02€01D
60L L6YEYY.E8'0 28  0E€ €0S0L 98 €l  09L 0E €L €€S veVL 85l 68C 20€ 120 9€vL 200 LET L¥6 889 88¢ 9€0 02€01D
LLL GE0698Y¥8°0 6L 1S oele s L1 ¥9 4! € Gl'2 099 S90 ¥9'L 69L LL'0O ¥€9 200 2€L 8. 00L /81 GE0 02E01D
L/9 1G8/6S29°0 091 vL €/€8 6vY  9re 88 9L 8¢ ¥¥Z SLL 950 w¥L LEL OLO 9LLL L00 €ke LIS €2V (8744 ¥€0 02E01D
029 6200€902€'0 LLL  €0L  L0¥8 SS 282 Okt le ¥S 2g¥ 8eTCh 6€L S82 0S2Z 20 926 900 9LL 9.9 60T 12¢ €€0 02€01D
60. 20€85L6€8°0 6EL 291  L96L Y9  0SE  6vL  0E  ¥8 2¥'9 Ly0Z €2¢ 68F €8€ LE0 S9GL 600 8LZ 296 069 69¢ 2€0 02€01D
1Pq 66 88 ¥S6L 12 €Ll 8y 0L S22 €8L %55 €90 LL'L OL'L 0L0 +¥6S €00 9.0 962 1Pq o€l 0€0 02€01D

O.L (1607 uL H nJ aA i3 o4 Ao 9L pH N3 wS PN Id 983 BT ON A 1L d  Jequnu sjdwes

panupuog | | 31gvL

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

L.A. SOLARI et al.

W20, k7,68
Wb 1220061

usigesed oy sjrewdiw Gor0ID

(e} L 8L v¥88LL /S 802 2L IL 2 St ge L0 /90 €90 900 Gt €00 L'L 29  Ipq 1Pq 190 ZEE0D

IPq 18k 9L gveeL L. €92 98 YL L2 9L L€ 220 850 880 200 S+ SO0 €L Z&F  Ipq 1Pq 990 ZEEOKD

2.0l 16/00€2€22 6.2 61 2896k 85  Llg 89 ok lg 2L g¢ S0 950 Ot v00 L €00 VL 9ge LI ¥S G90 2EE0ID
IPq Y92 92 M8 1S /8L €9 oL l2 €L 1'E S0 €50 L0 00 9+ S00 2+ 92€  Ipa e ¥90 ZEE0HD

[} 1L g2 €698k 95  0Olg vL Il ¥2 S1L 62 PO 250 vL0 900 ¥lL S00 9L S  IPq %9 €90 2EE0ID

108 SGH/SPLO8ZH L 02 989k ¥S 202 69 L 22 €L 62 80 250 6.0 SO0 S L00 €)  S9€ 61 4 290 2EE0K
[} G0e 6C 9v86L 951 . 082 vF S8 L'F S9 PEO 690 L'L 900 L L00 9L I8eL  Ipq 1Pq 190 2EE01D

81 €1./6v¥588°0 1OL ¥S w95 9le  LZL /& 0L 6L VY& Lv0 ¥ L2 SL0 2L $00 29 oL L. €6 090 2EE01D
208 €EevLIv8e L 0Se 29 08lSL 66 8l 9L 92 2 8S 8 S0 S€ ve €10 6L 900 98 S 6l 88 650 2EE0ID
€lL Lv6vl098'0 L9v 28l 698k 69 98¢  Llg Ly 2L OL 0 90 29 L¥ 620 G2 LLO LI  €0El L Lok 850 ZEE0ID
028 [26G99L9€k 959  GLE  20vpL 90k €09  vee kL 88k ¥L g LE0 SL €% 920 Or ¥LO OE 966k €2 961} 250 2EEOKD
LI 2226L¥SP80 99 LL /llegyl 8€ 602 6LL 92 2 S§S 9L 920 62 8L 20 g 900 €S 8oL 0L o 950 2EE01D
LLL ¥8L0.05v8'0 282 08 LO/SL 6y kL2 e€L /g 89 VS €k L0 ve L1 600 ¥ 00 ¥8 6. 0L 60+ G50 2EE0ID
66, 69Y906692°+ O oL 8ve0L €2 P2l 29 vL  Or € gL 280 ge 8% 020 lg 900 €l 6.8 6l gL €50 2EE01D
Ipq 08 66  9¥8LL Gy €S2 SGyk  SE 60 Lk MW 2€ v €L 0L ¥y 800 L2 996  Ipq 621 250 2EE01D

€69 /6099E€6VL0 €9 L& 9682k 82 St 72 L Sy € €L 90 62 Lg vL0 L& SO0 LT @ vSh 9 vL 150 2EE01D
vI8 188Ge8veE’t €l 2s  ellel 9l €8 6c €8 € L L S0 8L gL S0 02 +00 €L 6ee 44 /8 670 2EE01D
0S9 +026.€9050 9y  S6L  LSESL 68 /8 S¥e IS 82k €6 92 €0 ¥v ve vL0 6L €00 88 vyl IE ogk 870 2EEOID
Ge6 /2v8e8v08’L 869  /Lve  GvSL 18 vy /8L L& 68 €9 LI 20 L€ 02 vL0 8L 600 LL 680L +9 261 L0 2EE0ID
19/ ¥0L¥E8S60° L 2L 8¢ G9lgl /L 8v 1S 85 S99k ¥L 9y S+ v6 ¥S €0 6 900 &€ 265k gk €St 90 2EEOKD
vI8 L926198€€’L b2 69 L8yl 65 ¥2€ 9L Ss& 88 99 6L ¥0 0€ 6L 20 2 600 8S 96 22 26 S0 2EE0ID
689 /62/1992.°0 0L& 90 /¥9SL L9 g€E S9k Y€ S8  ¥9 LL 20 LZ L+ L0 9L L00 S6 26 €S Lib 770 2EE0KD
€5/ 9vv0OL/8S0°L 8l  ¥LL 6592k 66 €95 L€ . 202 9L IS gL ¥6 <2T9 680 SL 020 g5 1802 Ll v61 €70 2EE0ID
16L 8.S9Y8192°L 891 9L 9605l 8 2s 14 i IS € 0z %0 Lv €¢ 6L0 8L SO0 #S 99 8l ee 210 2EE0D
€501 L08YE98LL'Z  2EL €L 6l8vL 2k 2L 2s vL ey ¥S & L0 SS ¥E€ 020 ve SL0 8S vl ISt 0S 170 ZEE0ID
25, 20.98G250°'k 90y €6l I8eyl 88  v¥6F €2 65 ¥SL gL 98 0 19 6€ 020 g2 800 €L 899l Ll Gl 010 ZEE0D
Le9 IBISLEBED  SEL 6L 26yl LL €0k 72 0Z 89 99 € €0 S5 €€ €0 Ik €0 89 L5 ST g6 6€0 2EE0ID
€89 20V90/v69°0  8E Ly €eS0L Lz Sl €6 € v. 8., 8 0 LI 8 €g € €0 g2l Ge9 09 ¥SLY 8€0 2EE0ID
IPq 8l L €9ELL 8k 96 8t b le L2 0L L0 g€ 8T 020 & 600 <2+ 20e Ipq 95 L€0 ZEEOKD

06, 2lSSeSeee’t 8ey  G6L 08¢k  G6 €S 906 /9 Lk vL 0S5 6L ¥L € 62 66 8¢ Ll 8/8L /Ll 6262 9€0 2EE0ID
v/, 608080.GL'L 062 80k LL/SL Oy 6l ¥CL 8 6L 89 g S0 L¥ LE 80 0¢ 00 88 8 i 8Lt GE0 ZEEOKD
//8 2lE2le6S’ L LElv vy 628€€ 969 L19e 992k €22 €6y O €9 v LL Sl g ve 9v v2 80LL  6F 196 ¥€0 2EEOID
689 892882820 96 ¥Z 09¥€L Oy 082 62k 06 ¥8 89 g L0 O¥ ¥T 20 L 00 0€ 68 €S 16 £€0 2ES01D
00, 6919126820 LLL  SLL  pblEL € e6L  90L b2 /9 SS 02 80 9v <TE€ €0 Sy 900 02 989 <29 90} L€0 ZEE0ID
G6. 100629€S2't L'L 0S50 €002k €L LY €€ I'6 L& 62 0L L0 92 Lz €0 8 ¥00O &L 9%2 8l €L 0€0 ZEE0D
€. 1619€96S6'0 969  ¥be  6LL6L ¥S g€ 992 9L L2 Se M. LT 6L 9¢ €0 8 €00 S8 /Sl 16 95t 620 2EE0ID
0S. /280lEYO'L 19 LLL  8S8EL 6L ISk ¥Se 65 89k vL 9y 60 OL L9 60 €L 00 VL 609k Ll €51 820 2EE01D
119 6126825920 89 1L vOvL Ly 162 2L 62 18 99 12 ¥0 9v 2E& €0 € €00 6€ vi8 8} €2t 120 2EE0KD
22, 1££888€06'0 96 Gz es9vL Oy see 9L v L6 08 ¥ 0 9 82 SO L& 200 S¥ 168 08 gzl 920 2EE01D
G/S €S/6919L0°0 €S ¥y 2Zvi8L €6  ¥eS 02 ¥9 €6k 9k ¥y 8L LS g2 O0L0 8k P LE 208k O gzl 620 2EE0D
1Pq 9€L  L'L 0/2LL €9 222 €L €L S vIL € 020 S0 6.0 800 €L %00 SL €¥  Ipq 1Pq 20 2EE01D

(e} 108 ¥Z 089l L€l 299 192 8y €L 65 g SO0 <L OL 00 09 PG SS 88yl Ipq 2y €20 2EE01D

G0, 86262€L8°0 G2k €1 €sesk 95  8le v9 Ob 6L OF 2 O0LFO €0 S80 900 20 %00 61 €€ §9 1'6 220 2EE01
89 €E8E€/96v'0  LE2 ¥S 8l9€l 0S5 ¥ Set Lz /9 'S ¥L 120 S 8L L0 OL 200 g& 95 L'e 59 120 2EE01D
88L S9¥9Z2ETT L  OPF Gz 0SeSL L. l¥E 2L ¥ ¥S ¥E 8 v¥0 €L 2L 900 6% 900 9€ 09 LL 12 020 2EE0D
(e} 80L 9L 1989 S¥ 66l oL gL 2 gL 2 €0 SO0 160 800 vIL 800 61 8€  Ipq 0S 810 2EE0ID

IPq 69€ LL 9189k L€k /99 292 9% S6 ¥'S Ok 90 VL €60 S00 OS $00 L€ 06€k  IpA 08 L10 2EEOKO

919 S6Y0£€862°0  LL 9L lgevk Ok S9 85 LG9 89 8 0L 0L Sv S0 & 900 9¥ I9y 4 02 910 2EE01D
08, 96S006v8L° L L9 & eeeL 2 /91 /8 6L € 2v € 20 L't 92 ¥L'0 ¥2 L00 L€ L€S Sl 29 S0 2EE0D
1Pq 297 Ll L068L 1L 228 eve 29 92k 1L € W0 L ¥L .00 9v 00 02 8L6L P 1L 710 2EE0ID

(e} 9/l 05 G99l Sy /e €L 92 69 ¥S G S20 62 6L €0 88 800 ¥ 9.  pa 88 €10 2EE0D

81, 6VLIYEZ88'0 295  90L  L099F ©99L 968 8y G6 SS2 02 09 SE€ g8 €€ 9L0 L v00 98 2L 8 €8 210 2EE0D
¥5626/9L°0  LOL lg z2vel 85 92 ¥8L ey 6LL 0L 0E 050 99 Ov 620 gk ¥L'0O 8€ poek 9 9Ll 110 2EE01D
I¥069VLELL  SOVL LS LLJEZ  PLE  9ESL  $29 60k Ok Ok Sk 090 O gL 600 8+ 900 S5 8YSE €l [ad! 600 ZEEOKD
(11607 n ulL H n aA i3 oH A gL P9 N3 ws PN 44 @) el aN A 1L d  Jequinu aidweg

panupuoy | | 31gvL

A

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

SOLARI et al.

L.A.

paulwILlep jou :-

S}IWI| UONDBLEP MOJEq :[Pq

(9002) ‘e 18 UOSIe A\ JO Se|NWIO} PUB POYIdW By} O} BuIpI0ooe paje|ndfes ainjeladwa) Uolez||[elsAId uodlZ
sse|f piepuels juawale aoel} 019 1SIN JO SISAjeu. 8y 0} 8AlE|a1 PajeIgI[ed 8. SUOIRI80UO0D [BJUSWS|T
wdd ul SUOIeUSOUOD [BIUBWISIS JJY pue 8del |

1Pq 2982 €€ cee6l 68k o¥9 lee Oy S8 8% L6 ve0 ekk OLk 0F0 g+ g0 S9 SSek Ipq - €50 G001

€9 26EL96/€9°0 1868 €v  9khe8L 99¢ 906k L6 g2 989 Ly Sgb ek ve 0e ¥S kL 8 02 0689 vEY . 250 S0v01D
659 6661268550 G9/€ 09 6006k OLL L08 G2 19 9eL L8 GL 20 2T LT V€0 €2 650 €9 L06L 29€ - 150 SOV0ID
8/9 ¥ESE6£699°0 29/ by 9/0Lk +OL 82 b 8 YOL LS 6 800 ¥80 990 SO0 L9L 200 9SY 8SvL  L9¥ - 050 S0Y0ID
€/9 2vG//€8€90 2¥b9  LLL  L0S8L S22 060k ek 28 8LL OL ZL 210 2L S90 SO0 L0 SO0 €L0L 925 SEV - 870 SOV0ID
965 G5986929L°0 2E9L 6 Legee 99 282 /8 GL 2 99+ € S00 ¥E0 8y0 v00 20 200 L8+ v9¥ Sl - 9%0 S0Y0ID
11/ 1S9E€0/L'L  60SE €Sl ¥080E 90€ gl €9y 0L 8le le 92l T 6L 662 95 OLF Sz L2 svie 8Yl - S0 SOV0ID
1Pq 28y  ¥8 0091 g€k 269 €. 9L S9L 96 LI 20 ¥L 090 SO0 L+ €00 gL 0822 Ipq - ¥¥0 GOY0ID

€0/ G080S.508°0 G8SS 29  1S9/L v6e .SgL Ly g8 002 €L /g2 060 G€ vL'E g0 2E€ S60 60L 8¥92 69 - 270 SOv0ID
1Pq 88v9 gL 19e/l 922 vLLL S/ 06 66L 2L 2 990 LZ 961 €20 9€ S0 80L S.2 IPq - 6€0 S0V0ID

gl L00SSLLS8°0 6108 /8  L//8L 62 LOvL /8y 06 vig € €2 €50 Ve L9t 6L0 L1 20 92k 9982 1L - 8€0 SOV0ID
259 960570250 90vS 88  8e06L 002 56 L8€ 69  IGL 98 9L 80 02 6vL L0 22 90 88 lvle I€E - 9€0 S0V0ID
2€9  L686€6€0 Ll LS. 26SOL ek 0S9  L9E k8  8kg  ZL IS 8L L8 9% 820 ST L00 62 €22 8ve - GE0 SOV0ID
//G 18€19€800 0.9 ¥9¥ pSOZL 68 e8¢ GeL G2 99 @€ Ll S¥0 8L 60+ 600 g2 €00 8S €88 80') - ¥€0 GOV0ID
veL v089€9vL6'0 Gk 2k GE/6 €9 92€  v.L  6€  €0L €8 92 €90 €L WSk G4 L2 /89 02 80 228 - LE0 SOV0ID
¥b. €60v60LL0L L8y  vve Lv9LL 6. gy Seg  vS €L vl vy 9L OL S6L 680 S 6L g 0L O - 0€0 S0V0ID
929 68/,6G6G€0 208L OSL ¥89SL 96 9/t 86l 6€ L6 6G L GO L2 WS 0L LL /82 'S 86LL 622 - 620 SOV0ID
689 198€98/2.0 L&y .02 GELOL 66 ¥ES 862 69 06k 9L 6y ¥L G6 00S OO0 g 200 ST 858l HES - 820 S0v01D
1Pq 809 95  9/62L 19 /2 80l Il 6y 2€ ¥6 20 2L G0k 200 v¥ 200 €€ 8l9  Ipq - 920 S0V01D

1Pq g6y S9L  LvvEL 65 8. gk 2 €S 9€ 0L 920 €L €60 900 2k €00 2T €9 Ipq - G20 S0v0ID

099 2G€/€6€9G°0 1891 Ly  092yL €8 98¢ €€l € IS 0€ L'Z 210 S60 280 800 82 vLO LL  [gL 99€ - 20 S0v0ID
GSL ¥¥28L2990°'k  YLL 98 v6¥OL L9 6lE  99L /€ 8 9L ¥2 IS0 9S 00F 8+ ¥e LS e 90+ gk - €20 S0Y01D
1Pq 6S€ Lyl €69LL 09 2le 8SL ve 88 G9 6L GLO L€ Gk L0 SL 00 L€ 966  IPq - 120 S0V0ID

8/G 8SE0LYEFO0 v6L  lgg 60€gk 9L S/ v.L 98 €6 gL lg 090 9€ Ll O0L0 9L €00 LS 060k L'k - 020 G001
09/ €S¥b.0260° 0.8 S8 v9ggL vLL  LI9 0S€ Y8 8yg e 68 €€ 8 02k 2 ¥6L 19 Ov Seve  gal - 610 SOV0ID
¥66 2266vG208'L 0G2  GLL 6L0ZL €9 €ee gL 8 00L GL L2 G20 8¢ 6L 20 €L S00 6€ 160k €9 - 810 SOV0ID
22, €08866L060 0S9  ¥EE 09ZLL kL 69 €6k ¥y 02k 96 2 860 L9 €€ 8L0 ¥ VY00 Lv L2l 86L - L10 S0v010
1Pq 26/ 98¢ Ov9EL 2€L  9/9 Ole v9 991 2L 62 LSO 0SS Y€ 860 YL 0.0 €6 068 IPq - G10 S0V0ID

29. ¥v60L600L'L .9 /2 YE9LL 6L LW Ge&e 0S5 MWk gk 8 g+ 9L L¥ W0 8L €0 L€ L0Sk 92 - 710 SOV0ID
969 GG6./6/9.0 LE9  veZ ¥60EL 9L G6E €02 €y €L 98 b2 L20 0OS OV ¥€0 SL ¥E0 LS 092k 98G - 210 S0v0ID
1Pq g2z 08 86/kL 05 8 62 8 0L VS ¥ 20 2T €L 800 €6 €00 ve <28  Ipq - 110 SOV0ID

1Pq oSt 95 2kl b 0ke 20k l2  ¥5 6€ kL S0 9L 0L Y00 ¥6 100 L Sg9  Ipq - 800 S0V0ID

0/, Lb€9sSeEL’L 1€S  ¥02 220ek /9  8ve  LLL /& v6 0L 6L SO L€ 6L 8L0 ¥L 920 €% S60L vl - 200 G001
L18 YES/bESeEL €61 8, €8¥0L 89 vS€ 06L € GLL 68 92 €0 €S LT 8L0 6€ SO0 9t 9gek |2 - 900 S0v01D
68, SeevleLoz L 102 8, 986LlL 6y Sk 92 92 69 6v € 80 €2 ¥l 800 6% €00 8L I8 9l - 500 S0V0ID
G9/ 9S€8969LLL  LLL 86 965kl 95 S/2 SeL 62 vL LS LL 050 €€ L1 20 ¥6 200 S+ 0.8 €l - 00 S0V0ID
2r. €61092900°k 2LL 8¢ 9992l ¥S 082 9L € € LL g 910 ve€ 9L 600 g€ 000 &L 2eoL O - €00 G0V0ID
I¥L10G2/L°0 09y 09k G622k L9  SGLE  JSL  ¥E /8 89 6L 8.0 € SL 200 9L 200 v9 920k 66 - 200 S0v01D
(11607 n uL H nJ aA i3 o4 AQ gL p9 N3 ws PN U4 @) BT ON A d  Jequinu aidures

panupuog | | 31gvL

v

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

L.A. SOLARI et al.

(R v veL 9¢ ours 8 vSL v Vel 40 <UL SeYel 0 90000 P88ELO 79100 60660 L 80000 Z0Z900 ct’0  tYE (V1433 650 6OEVID
g0 el gL 4 WL 8L  62L €k S 60 90000 LS9€0'0 22000 BO6LL'O  SSE00 8YOSO'L  2HOO'0 86£90°0 LE0 b 182 850 60E01D
) S L6 9  S26 6 G16 S 116 G0 €0000 809¥0'0 80000 28LGHO 6L20°0 8LEIY'L 60000 66900 820 8hi (k4 250 60E0YD
60" A S¥6 8y 616  LL /€6 A Sv6 ¥'0 ¥0000 L6LYO0  ZLO0'0 LBLGH0  SHO'0 LSOLSL  ZLOO'0 26900 950 29 ozk 950 60€01D
L€ € 2€9 €2 £ 9 959 € 2€9 ¥'0 20000 6GLE00  S0000 2ZOEOL0 GHLO'O S6806'0 L0000 66E90°0 910 822 LBEL G50 60€01D
0t 2z 14333 & vtk 8  geot 2 766 90 80000 818500  THOOD 82Z9H0 16200 TO9Zt  8OOOD €2920°0 050 86 s6t YSOBOE0ID
20 4 6€5 6y  ¥¥S  bb 0P 14 6€S S0 ¥0000 £200 80000 G+/800 ¥8LO'0 2SLOL0 €LOO0 8EBSO'0 020 €v 612 €50 60€01D
9t z LlE 6c  gse 14 zee 4 AT G0 20000 8/5L00  €0000 ¥0SO0  ZS00'0 €S2LE0 L0000 L9ESO'0 800 S9t 964 250 60€01D
e 9 €56 2 966 LL 996 9 €96 ¥'0 €0000 6L8¥00  LO00 LEBSGHO 68200 8688GL LLOO'0 LEZLOO O 8zl 150 6001
vy 4 108 61 176 9 8 14 208 S0 20000 9v0PO'0 L0000 8EEEL'0 LpLO'O L2562k L0000 E¥0L0°0 020 Ove L2Lh 050 60E01D
Sy S 128 0z 696 L 098 S 128 G0 €0000 6LL00 60000 LBSELD 29LO'0 €BLEEL L0000 LOLLOO S0 LEL 106 670 60€01
89 € 6€L Ll 0S6 9 €6L € 6L G0 S0000 €0/€00 90000 9YLZH0 2LOO €8LH 90000 420200 010 +9t 6194 80 60€01D
8'€ ¥ 509 ge S L 629 ¥ 509 90 20000 220600 90000 6€860°0 PELO'O LK/S8'0 80000 2E90'0 620 e G6LE L0 60E0YD
o'k S 1.8 o €06 L 088 S 1.8 ¥'0 20000 S6EYO'0 80000 29¥yL'0 G200 268LEL  LLOO'O SL690°0 950 get 6€2 90 60E01D
66 4 (V14 le 28 S €25 4 927 $'0 L0000 ¥2€20°0  €000°0 ¥.G/0°0 9000 12EL90 90000 L¥b90'0 600 991 128l S0 6001
2's € 685 e L8 9 129 € 685 G0 20000 9€6200  SO00'0 LS600  €0LO'0 2/2v80 L0000 98E€90°0 VANV 1292 %0 60E0ID
g'g ¥ 8€L Ll Y06 9 182 ¥ 8EL G0 20000 689€0°0 L0000 EELZHO  ¥ELO'O LKZGH'L 90000 L6900 L0 6b2 8€€2 €70 60€01D
v'8 S (44 2 8h9 L o0sy S [ 80 €0000 Z€0200 60000 €0990°0 60L0°0 LZZSS'0 0000 92+90°0 S0 Lhb 9.0€ 20 60E01D
v's ¥ €5L 6L 616 L 96L ¥ €6/ 90 20000 S9/80°0 80000 S6EZHO LFLO'O 6L064°L L0000 896900 120 992 82k 170 60E01D
67 4 €€8 8L ¥86 L 9.8 4 €68 G0 20000 ZZM,00 20000 66LEL0 2SHO0 8989EL L0000 ¥6LL00 €20 952 660+ 00 60€01D
0's € 99L 8L 126 9 908 € 99L ¥'0 20000 LEBEOO  SO000 ZL9ZHO 62LO0 6/2hZ’L L0000 #.690°0 910 09t 000+ 6€0 6001
€0 ¥ 096 8L €6 9 €96 ¥ 096 ¥'0 90000 168¥0°0 90000 9509+0 9L00 G28Sh L0000 ¥SHLOO 610 /2t 599 8€0 60€01D
v'0 ¥ 086 8L G66 9 86 ¥ 086 $'0 90000 L06Y0'0 L0000 €2v9L'0 Z9LO'0 2S€9'L L0000 €€2LO0 220 €1 0LL L€0 60€0YD
€€ 2 601 iz ve0L 8 690k 9 850l G0 80000 €r9S0°0  LLOOO ¥BZLO  ZE20°0 $S98'h 80000 965L0°0 190 20k 891 9€0 60E01D
66 € 8Le 2 S6S g €5€ € 8ie 90 20000 S9SH00  S0000 SOSO0  LZ000 LO9LY'O 80000 SZ650°0 900 €L 862+ GEO 60E01D
[ S v.5 oF €09 Ok 08 S ¥.5 90 €0000 928200 80000 ZLEEO0 €8LO0 G20LL0 ZHOO'0 666500 220 292 26LE ¥E0 60E0ID
P23 § 54 2 v £ #6b s 54 80 €0000 €900 80000 SOL00  90L00 €9HE9D 20000 86v90°0 900 8 Bt €EOBOE0ID
Y 4 092 6L /88 L €6L 4 092 90 20000 908€0°0 80000 LOSZHO E€LOO SEEBLL L0000 298900 L0 v6L €91} 2€0 60€01D
02 14 2L 0z  2e8 L /8L ¥ L2L G0 20000 928600 90000 €020 ¥¥LO'O 82OLL'L L0000 289900 820 9 go1g LE0 60E01D
99 € K72 Ll ¥S6 S ¥08 € =7 ¥'0 20000 6VZE0°0  S0000 Z9ECHO LLLO'O L¥80Z'L 90000 600°0 800 Ll GL1e 0£0 60€01D
12 ve L10k v2 L0k LL €00k L 966 90 ¥0000 ZbOSO'0  +LO00 E€L/9L'0  6820°0 90589k 60000 ELELOO 90 ¥LL Ll8 620 60E01D
ve 43 202 92 WL v Bk 2k 20L 60 90000 +2S€00 k2000 20GHL'0  €820°0 LE6ZO'L 60000 L6790°0 €20 the 650+ 820 60€01D
28 14 K72 € L00+ L 818 ¥ K72 ¥'0 L0000 8E0S00 20000 2SETHO €9LO0 LETh 60000 92200 80 S8 €22 £20 60E0D
KL ¥ 816 22 166 8 826 ¥ 816 ¥'0 20000 6£9¥0°0 80000 YOESHO 68LO0 PEGY'L 80000 LL0LOO 910 €S vee 920 60€01D
L8 € 6YS 0z  so8 S 109 € 65 G0 20000 8+/200  S0000 S8880°0 S600°0 9L808'0 L0000 L6S90°0 0L0 0€2 €922 G20 60E01D
61 6 €16 2 26 €l 1€6 6 €16 90 S0000 L09¥00  SLOO'O Ll2SHO 2EE00 SEO0SL 2HOO0 LSHL00 o 98 e 20 60€0ID
€2 S €08 gz 1.8 6 2e8 S €08 ‘0 €000°0 H/OYO'0 80000 €/ZEL0  L6LO'0 ¥8SYE L 600070 L0890°0 2€0 Okt vve €20 60€01D
L8 ¥ veS 0z /8L L g8g ¥ €S 20000 ¥¥920°0 80000 SE9800 GLLO'O 8¥8LL0 L0000 6£S90°0 810 928 Sv8e 220 60€01D
e € 129 e 169 L 8¢9 € 129 20000 LLLEO'D  S000'0 2HOL'O  SZLO0 6EVZ8'0 80000 99290°0 €20 Lvb LL6E 120 60E01D
60t € 28 6t 26z g s € z8h 20000 276200  SO00°D T9ZZ00 S800°D tOEOLD 20000 699960 600 8t e26+ 020 60€01D
€6 € €L5 8L /¥8 S 2€9 € €45 L0000 Z£8200  +0000 962600 €600°0 /2980 90000 +EL90O 210 2ee 686+ 610 60€01D
80 ¥ €06 0z 626 L 016 ¥ €06 20000 L9SY0'0 L0000 €0S+0  69L0°0 6ZLGH L L0000 €00L0°0 610 S6 005 810 6001
g's 4 119 6L 28L S €59 4 119 G0 20000 ¥Z0E00 0000 ¥FOOL'0 96000 82€06'0 90000 €2590°0 L0 292 8€€2 210 60€0YD
ot 4 +69 268 g 859 2 168 S0 10000 926200 Y0000 609600 TEO00 EHH60 90000 228900 €10 ¥62 £EE2 9TO6OE0ID
8L 4 [Te] 0z 69L 9 185 4 [T4] L0 20000 €89200 L0000 ¥S/80°0 60LO0 ¥28L0 L0000 28v90°0 210 ove ge6k S10 60€01D
0L ¥ 6vL 6L 296 L s08 ¥ 6L G0 20000 8ELE0°0 80000 62€2H0 9¥LO'O ¥¥60Z L L0000 SHHLOO ZL0  IEL 250+ 710 60E0YD
02 ¥ L16 iz 6.6 8 9e6 ¥ 116 ¥'0 20000 £[29¥0°0 L0000 .825+0 /8LO'O LZIS'h 80000 LLLLOO 620 25t 825 €10 60€01
[ ¥ or6 0z 886 8 56 ¥ ov6 S0 20000 Zb OO 80000 €69SL0 L6LO'0 2/6GS'+  8000°0 802,00 €20 /8 vie 210 60E0ID
8 S €26 2€ 2ok bb o 0S6 S €26 €0 €0000 2S99¥0°0 80000 L6ESHD 88200 €6/bSL 2HO00 262,00 oo 9 9Ll 110 60E0ID
7Ot z 65t 6t 98z v ZH8 z 54 &0 TOOO® +9TTOO  YOOOD 726200 €£00°0 629690 90000 THyIOD L00 67t g OHO60E0ID
e oL €e8 ve 6  LL 98 O  €e8 L0 S0000 €8H/00  LLOOO E6LEL0 GS20'0 ELEVE'L 80000 290L0°0 910 1€l 98 800 60€01D
o€ S 198 92 96 O+ 888 S 198 S0 €0000 €EY00 60000 982FL'0 82200 SYL6E’L 60000 +60L0°0 980 022 219 200 600D
v's 6 2L iz 86 Ok  G6L 6 26 80 S0000 6G€00  SLOO'O YLEZHO  LLZ0'0 8S88LL L0000 996900 €10 2EL 050+ 900 60€01D
by 12 6701 2 6¥0L Ok 020L 9 900k G0 €0000 260500 OO0 6889L0 6,200 €L+ 1000 627200 €0 89 902 500 60€01D
60t 4 otz e  te0t OF 262 4 otz €0 80000 98900  2000°0 6v9ttD St2O0 €6+t €000 YEVZ0D 2ro €9 Bt YOO BOE0ID
-84 S 8 L 886 L 88 S vp8 9'0 90000 2rEYO'0 60000 L86EL'0 9S00 988€'L L0000 602.L0°0 ZLro 8 bLL €00 60E01D
8C S €98 61 156 L 888 S €98 90 €0000 PYEYO'D 60000 62EFL0 9LLO0 9086EL L0000 90L0°0 610 bhi 809 200 60€01D
vE 14 096 6L L00+ L v.6 ¥ 096 ¥'0 90000 S8%0°0 L0000 ¥S09L'0  69L0°0 G809k L0000 G200 €€0 691 €1S 100 60€01D

16°€6i27506 £ '81iL0.G} OHIadeIBN 60E0ID
0SIP%  O1F (BIN) 9Be1S88 OLF Qdgy,/Ad,0; O+F Negr/Ad 0z OFF NMger/ddgy; OUH  (OFF  Ulyeo/Odgr, OFF  Ngeo/Odggz 62  Nggo/dd,g; PFF  Odgee/dd,e; UL (wdd) y1 (wdd) n Jequnu oidwes

(eIN) S3DV A3LOIHHOO

zSOILvd 031034400

ejewajeny |enuag ‘xajdwo) snaenys ‘exep qd-n | 113718vL

[ vi |

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

et al.

SOLARI

(BIN) STOV A3LOTFHHOO

2SOILvd d3.1.034400

33 5 606 0z 296 z 126 5 606 80000 TSY¥00 80000 StSHO 8067+ 20000 S€tZ00 2€0 682 ovz STOSTEOID
€0 S 196 0e 8.6 L 0.6 S 196 80000 €/9¥00 60000 LLI9L'O $009'k L0000 LLLO'O 2295°0 2v'62E  6'G8S ¥20 GLEOID
S0 S 9.6 4 166 8 186 S 9.6 80000 L€8¥00 60000 SPEILO 8/29'L 80000 612,00 1S88°0 92'/2l 662 €20 GLEOID
S0- 82 166 82 /66 0L 800k L  €lOk 1000 81500 €100°0 2L0LL0 €869'L 1000 ¥2.00 16€2°0 69°L) 8'€L 220 SLE0ID
g€ 4 SL 92z €8S  OF 06 4 SL Y9EE'0 V6101 €000°0 /91100 62600 S900°0 26500 ¥000°0 200 8.8 120 GLEOID
€6 o 0901 9y 090l SL 066 L 196 8L00°0 808Y0°0  €LO0'0 SL09L0 €1G9°L L1000 89¥20°0 Y¥0L0 25T 9ve 020 S+E0ID
60 S 596 ve 966 8 v.6 S 596 80000 ¥.#0°0 60000 EVI9L0 L0L9'L 60000 LE2L0°0 G9SY'0 15°TL 8851 610 GLEOWD
24 9 8v8 0z 9.6 L 588 9 8v8 80000 LEE¥0'0  LLOO'0 6SOVL0 6L 20000 91200 8952°0 16'Glz  80V8 810 GLEOID
6'6 b €L €€2 662 6 18 L €L 20S1°0 9€00°0 20000 9vLL0'0 292800 65000 1£250°0 ¥000°0 20°0 £6Y L10 GLEOWD
gt g Lv6 o€ 966 0L 196 S Lv6 60000 S65700  L00O0  818SL0 LLLS'L 1000 S€2L0°0 80¥'0 €1°0E 09 910 GLEOID
1’0 S 66 92 666 6 G566 S 66 60000 +L8Y0'0 60000 299910 2r99°'k 60000 L¥2L0°0 12090 ¥E'0S 628 SLO SLEOID
9L 9 596 2€  poL L 186 9 596 1000 LELPO'O  2LO00 ZSL9L'O €29t 2L000 662L0°0 26EE0 1872 L'eL 710 GLEOWD
gL 80 0L 9Lk Yip ¥ 18 80  vOL ¥89¥°0 8006°0 10000 86010°0 Sv€80°0 62000 S0SS0°0 10000 100 589 €10 GLEOID
ot + 7+ eet V28 9 26 + =2 9svH0 SYSAt0  TO00D 10200 E6Y60°0  SE000 82560 o000 ¥0°0 98 ZHOStED
S0 S 8.6 92 €66 6 €86 S 8.6 L1000 669700 60000 S8€9L'0 G2e9’L 60000 $22L0°0 2ELL'0 B6E°LL 9:00L 110 GLEOID
A S 296 ve Lol 8 6.6 S 296 80000 88/v0°0 60000 S609L0 229t 60000 LLELOO L18E0 G109 8.5k 0L0 SLEOID
86l € 1L g5z ¥$6 ¥+ 60t € 1L ¥950'C L¥8ZY #0000 861100 ¥8ELL'0 26000 Z80L0'0 €000°0 L0'0 602 600 GLEOKD
ge 0 2oL 0s 6€EL 4 2L ¥0 2oL 18200 L1900  S0-39 S60L00 28600 L1000 288700 20000 600 [PL 800 G+E0ID
L 90 929 €8 9/2 € €L 90 9.9 8092°0 S6LS9'0 10000 ¥SOLO'0 687,00 2000 81500 10000 00 0'6EL £00 SLEOWD
6t z sz s8t V29 8 €6 2 s 99120 BE6YED  €000°0 9900 £0960°0 €S00°0 890900 80000 ¥0°0 e 900-SHE0ID
LSl L L 6L  LI¥L 6 86 L vL €600°0 2SE€000 20000 ZvLLO'O GLOL0 85000 9+¥90°0 01000 +0°0 oer S00 SLEOID
e 0 €0L 24 6€EL L 2L ¥0  €0L €910°0 9L€€00  S0-3L L60LO0 19600 1000 288700 20000 2+'0 v'L8L $00 GLEOKD
'S L vL €Ll ey L 98 L vL 15000 6S€00°0 20000 €SLLO'0 G1880°0 €Y00'0 9¥SS0°0 21000 S0°0 66y €00 SLEOID
'S L €L 88l Yoy 8 98 L €L 89000 GSE000 20000 2¥kL0'0 298800  LS00°0 629500 71000 900 <14 200 GLEOWD
o'et s 802 99z & 6T 682 s 802 2€00°0 910100 80000 8IEOD 920 §200°0 9880°0 29100 290 Lavi4 +00-SHEID

188'62,.E1:06 461G L8S.v 1 olrewbad ‘GLE0D
6€ g 228 6l 9v6 L 558 228 G000'0 88L¥00 80000 86SEL0 902€’L L0000 190L0°0 020 OIS zlse 00} 60€01D
06 2 €15 ve 6.L L ¥95 €1g €000°0 S€520°0 L0000 S.280°0 12EV.'0 80000 ¥1S90°0 0L0 €91 €891 660 60E01D
ve- 82 20kL 82 20k 2k Gehb 6ELL L00'0 966500  6L000 EE6L0 89202  LLO0'0 829.0°0 150 €L 4! 860 60€01D
LY S SILL 92 58 8 0SL SLL €000°0 8/S60°0 80000 LELLLO 96260'L 60000 ¥5.90°0 0€0 9l€ 2901 260 60€01D
A 9 526 44 296 SL 96 626 €0000 9/9¥00 1000  8EVSLO 29PLGL  SL00'0 9KLL00 150 69 4! 960 60E01D
z8 g 6Ly 2e 9L 8 228 6Lt $000'0 1/€200 60000 SLZL0°0 ¥92.9'0 1000  +2€90°0 100 6} 892 S60 60010
ot 14 8€6 6l €6 9 116 8€6 90000 €2/v0°0 L0000 S995L0 ¥grS'L L0000 €S1L20°0 020 0L 198 ¥60 60£01D
ge g €28 44 1€6 8 €58 €28 €0000 SELYO'0 80000 ¥29EL0 €F9LE'L 80000 800L0°0 L0 GLL 859 €60 60€01D
€e ve pLEL ¥e vl 6 S60k 8801 80000 619500  2LOO'0 2Z6EBLO Lp6'L 60000 $.920°0 590 8L 12k 260 60£01D
10" 4 889 33 189 Ok /89 889 €000'0 S9¥E00 80000 69ZhL0 199960 k000 122900 0£0 68 962 160 60E0ID
99 € 969 12 168 9 17 969 20000 /9¥E0'0 90000 S6ELLO LLEBO'L 0000 ¥6890°0 L0 evl €sel 060 60€01D
rL € 6€9 0e 2.8 9 269 6€9 20000 €LL€0'0 90000 ELOL0 8///6'0 L0000 1890°0 020 99¢ 6.1 680 60€0}D
" g 2€6 61 8.6 L Sv6 2e6 20000 6..v0'0 80000 LSSSL'O GGGl L0000 LLLLOO 220 ¥02 626 880 60€01D
6'c oL /8L se 106 1L 618 182 S0000 6¥6£0°0  LLOO'O 266210 /80%2’L 60000 /26900 20 99 6€S /80 60E01D
1L 4 6vS €2 S5 9 165 6vS 20000 ¥2/200 90000 ¥8880°0 20680 L0000 1900 S0 802 Sevl 980 60€01D
A} 9 129 92 161 6 599 /29 ¥000'0 ¥2LE00 1000 ¥120L0 G2526'0 80000 2S90°0 2Lo 2L 029 S80 60€01D
zh 8 Sv8 8¢ 808 v ge8 Sv8 $000'0 SG/2v00  ¥LO0'0 866EL0 28vL2 L 2L00'0 S0990°0 SE0 8Y 8€l ¥80 60€0¥D
1’9 € 969 61 6.8 S 872 969 20000 697€00  S000'0 €6ELLO 9/€L0°L 90000 9£890°0 800 G2l 69v1 €80 600D
69 € 129 8l 188 S 12L 129 20000 8€E€€0°0  S000'0 €960L0 96€€0'L 90000 #8900 100 2EL 9961 280 60£01D
L'y € 68L 8l 9€6 9 828 68L S000'0 ¥00¥0'0 90000 LZ0EL0 2092°L 90000 920.0°0 ¥20 S8 90t 180 60E01D
0L 4 615 92 2eL 9 855 615 20000 9.6200  ¥000'0 S8E80°0 €2€€.°0 80000 V€900 0L0 2Lt 2ol 080 60£01D
] € €65 61 1€8 S 59 €65 20000 €¥6200  S000'0 9€960°0 /b/88°0 90000 89900 2Lo 2L 8622 6.0 600D
1’9 82 2801 82  180L kL 2KOL 1201 20000 €91500 60000 L9LLLO €216k LL000 2S00 650 I8l S0€ 820 60€01D
9t 4 688 0e 8€6 L €06 688 20000 +87b0'0 L0000 28LYL O LEEEY'L L0000 2€0L0°0 020 102 ¥20L 220 60£0VD
el 4 6.9 62 8L 8 889 629 €0000 LLPEO'0 80000 ZLLLLO G9696'0 60000 62£90°0 910 0L 574 920 60€0D
0t 0z 933 oz TEtt 8  veHt 82t 80000 862900  VOOD SHTO 92reT 80000 TOZZ00 S0 €6 902 S20-60E019
€0 S 26 ve €26 8 G516 216 €0000 2L9¥00 60000 26LSLO 229v’L 80000 86900 A ARY o9y 20 60€0¥D
144 4 ¥98 0z 900L L ¥06 98 L0000 €9¥500 L0000 6EEVLO 6SEV’L L0000 2.2L0°0 2€0 L 155 €20 60010
ozt ¥ 8€9 0 t2ot 6 oez 8€9 80000 926500 80000 +HOHO 6160+ 1000 S€E£0°0 6£0 2§ st 22060E01D
Lt 4 598 61 816 L 088 598 20000 29€¥0'0 80000 99EVLO 9¥6LE'L L0000 ¥9690°0 610 66l 1901 040 60€0D
L'y v 208 61 926 9 9e8 208 20000 S20v0'0 90000 9S52EL0 ////2+ 90000 166900 81’0 SoE YOLL 690 60£01D
(o4 8y €ELL 8y €Ll 8L €0k 8801 €0000 91500  2L00'0 28E8LO 20€96°k  6L00°0 SPLL0°0 ¥S0 8€ oL 890 60€0D
Ly 4 062 6l 916 9 ve8 06L 20000 96€0°0 20000 SE0EL0 €80G2'L 90000 656900 800 66 €0€EL 290 60€01D
A 4 196 0z 800L L 6.6 196 90000 +6¥0°0 80000 61940 ¥I29°k L0000 82.0°0 G20 €0k 8iy 990 60€0¥D
el b 856 6l 666  OL 126 856 8000'0 200500  6L00'0 20910 €209'L L0000 9%2,0°0 220 8L ve8 G90 60€01D
0 ve LpOL e  1¥OL 2l g0k L€01 60000 SES0°0 GL00'0 65710 29/ €1000 L6EL00 680 /L2 69 ¥90 60£01D
09 € oL 61 068 9 G5 0L 20000 LYSE00 90000 9€9LLO 1920L°L L0000 2/890°0 120 019 1682 €90 60€01D
'S S 09 6l 116 L 108 092 €000°0 L0SE0'0 80000 kL5210 68002'L 20000 296900 L0 10E 0s1e 290 60£01D
o8IP % o|F (eW) 9Be1S8g OIF Gdgy,/Ad,4; OFF Ngey/Ad,; OFF Ngeo/Adgg; OFF  Uleo/Adg, OFF  Nggy/Adggs Neez/9d,00 2FF  Odgge/dd,e; ML (wdd) y1 (wdd) 0 Jequnu sdwes

L.A.

panuijuoy | |1 319vL

[ vin |

Geologica Acta, 9(3-4), 329-350 (2011)
10.1344/105.000001695

DOI:



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

L.A. SOLARI et al.

3 3 7t 8  29¢ 8§  te¢ +t 7k €0 10000 c90t00  C0000 EVEOD 95000 SZev20 FHO00 85FS0°0 89°L 86 3 OO 6+E0ID
zv g 622 26 o 6 682 € 62 €0 0000 GLLLO0 Y0000 €29€0°0 9LLO0 €8Y920 22000 LZESO0 80 2k ge 600 61601
66 z 812 &5 vy 9 ee ¢  81Z €0 20000 980100 0000 ZEYED'D 1000 $9692°0 ¥LOOO SOLSOO v80 vL g8 800 618019
v9 L 612 W 16e G ¥Ee L ele €0 10000 6/0L00 20000 ¥SPEO'0 63000 688520 2LOOO 8V¥SO0 el 99 551 200 61€01D
i L 612 e 82 € g2 L ele €0 10000 950100 20000 GSPEO'D 6E00°0 S9YPZO 80000 BELSO0 Vel 9e8 oy 900 61010
oy L 0ge W oese v e Lo €0 20000 SYLLOO 20000 829500 €S000 ZL89Z0 LOOO  LSESO0 A 61 500 61£01D
ve L 902 29 92 9 e L 902 €0 G0-39 20L00 20000 G¥2e0'0 1000 290820 ¥LOOO 95LS0°0 120 LEL 861 700 61E01D
ve € 22 lZL ele €L Ssee £ lZ@ €0 10000 €2LL00 Y0000 €8SE00 8SL00 20920 620000 812500 S80 Ogh 25t £00 61E01D
60t z 62+ veE 8% vk t02 € 62k TO T0000 996000 £0000 918200 STHO0 298130 €€00°0 9S00 00 68 st ZOO6HE0ID
[ L 21z s ¥ee S e Loee €0 20000 ¥90L00 20000 ZVEEO'0 19000 ZSEVZ0 E€L000 682500 orL 08k vLL 100 61£019
W6,2€406 46'9G.LSoP | "SUIOIP PAULIOJOP ‘6LEID

00 L 8cz €. w2 L  see L see €0 G0-3. 28LL00 20000 GSZE00 6000 PY9Z0  9L000 ZOLSO'0 VL0 96 gt 170 81LE0ID
e L ove e 1ee v ¥se L oore €0 20000 ¥12L00 20000 268E00 SPOO'0 ¥2r8Z0 80000 90ES00 590 68t vig 90 81LE0D
00 L eve e G &b L oehe €0 20000 981100 20000 G¥BEO'0 93000 ¥86920 LOOO 960500 gL ek 41 10 81E01D
1o z 058 v e¥8 9L 6v8 L 0S8 ¥'0 $0000 £62V00  £L000 Z80KL'0  L9EO'0 ESBOEL  9L000 ZEL90°0 ov0 Ok sz 0 8LE0ID
2t s 288 t§ 616 € v & 268  +0 80000 698€0°0 60000 €6980°0 CECO0 ISHESO SHO0O 696900 980 62 EYOBIE0ID
re ok vSL Gy 898 LI €8, OL V&L 90 0000 8//€00  8LOO'0 8OVZL'0 9S00 g22E9LL  9L000 66900 180 € e Zv0 818019
52 g 168 2 U6 6 06 S 168 ¥'0 20000 9L9¥0'0 80000 L26VL'O 22200 SELVL  LOOO 89100 690 2 Ly 10 81E01D
€2 + 27k 2e 62 § T +t 2t €0 £0000 ZTSHO0 0000 BOSZO0 2S00°0 €€80T0 ZH00°0 299900 1£0 set OVOBIE0ID
L0 L S92 sy €82 S /92 L s9e €0 20000 2YELO'0 20000 86LYO0  £900°0 8YOOSO LOOO  ¥6LSO0 290 18 Let 6€0 81E01D
00 2 €52 35 0% 9 e ¢ €52 €0 20000 6v2L00 0000 LOOYO'0 2000 SLESZO 2LO00 EvLS00 960 69 "2 8€0 81€01D
g5 z sz 9z €6€ vL 092 T  S¥2 20 10000 ZIZl00 Y0000 188E0°0 €8L0°0 2/L6Z0 2E00'0 2SVS0'0 280 ov 8y 180 81E01D
ze 2 8.2 oy s § e ¢ 8w €0 20000 S2ELO0 0000 66EV00 89000 YELO0S0  LLOOO 880500 080 99 28 SE0 81E01D
et 2 ey 82 8 6 g8 £ 8 80 10000 602200 FHO00 PYEZ00 Trio0 THOZe0 1000 602900 v00 9 82t VEOBIE0ID
0z sz €201 Gz €OL 6 600L S €00  ¥O 80000 L66v0°0  LOO'0 ¥89L0  L¥20'0 800L'L  LOO0  EEEL00 AT L ££0 81E01D
P13 € 99t 28t 69y oF 88t € 99k 0 TO000 £8000 0000 V9200 98O0 SEEOTO 6YO00 SO0 AV 68 ZEOBIEOID
6t Iz 2904 /Z 290L 0L 8WOL G  2gv0L €0 20000 6v0°0 60000 EVG/L'0 2200 908+  LLOOO SO0 080 2 6. LE0 81801
a 2 8et 0L sSL L ovk g sst €0 25000 €80200 Y0000 G91200 6000 L6L¥L'0  G2000 ¥L6VO0 Lo 2L 65 0€0 81E01D
VL g veg 8, v 6 2&e € Ve €0 20000 €€2L00 Y0000 669500 LLO0 191820 12000 985500 180 G2 Ie 620 81801
0L L 0zt 8y 962 £ 62k Lozt ¥'0 10000 958000 20000 €88L0°0 2E000 26BYEL'D 2LOOO S22S0°0 880 WL 961 820 81£01D
L9 L 28t S, ¥9E 9 G6l L g8t 20 20000 806000 20000 858200 92000 9¥LLZ0 6L000 BESO0 €80 G s 120 81E01D
62 g 162 28 9l 0L ve €  I£2 ¥'0 10000 €LLLO0 Y0000 VIE00  BLLO0 LLZZ0 2000 692500 10 88 05 920 81£010
ve € ove €. 18 8 2z € 9@ €0 20000 Z9LL00 0000 268E00  LOLOO 22820 8LO00 OSSO0 01 9 ve 520 81801
ev8 222 t¥ee 232t 82 2o 6 27t €0 v0000 TvZ000 000 687200 YISO Y9660 28800 ZH6STO 200 6 oz 12O BIE0ID
oz 5 .6 2 v 6 ¥s6 G €6 ¥'0 20000 SKO0 60000 682910 GE200 86SSL  LOOO  2S690°0 20 2@ 69 £20 81£01D
ev8  vEE  2¥8€  vEE Z¥BE 29 086t tF 8k 90 98920 6ty BHO00 HYEOD OYBHO VTIeT 28800 VIOHO 100 6 € ZTOBIEOID
€0 g ov6 8l 66 L 6v6 S 96 S0 90000 2S.V00 80000 €080 S9LO0 89YSL 20000 ZOLLOO 120 20t vy 120 8LE0D
60- L £59 v 29 2L 9 L €99 S0 0000 982600  LLOO'0 ¥S90L'0 #2200 280680 €L000 90900 120 €k 9 020 81€01D
i St 69 2 v 6L €L SL 69 20 80000 8/VE00 920000 L9ELL'O  BE00 L98LO'L 91000 G900 vio 8 65 610 81801
8¢ 2 ove €, 8€ 8 €2 ¢ 9 20 20000 98LL00  £0000 6800 66000 862820 8LO00 862500 160 v gy 810 81€01D
o z 2z 6y 992 § S& ¢ 22 70 10000 1100 ¥000'0 86VE0'0  G900'0 €98YZ0 2LO00 SSHSO'0 L0 6k gt 210 81E0ID
22 z =3 8 692 9 8t T STk 0 £690°0 £OZZT0  €0000 9600  ££00°0 YYHAFO 92000 €8v90°0 200 2 80t 9HOBHE0ID
A ¥ £68 lz e L 06 v ©68 70 90000 9v/KO'0 L0000 ¥98YL'0 2LLO0 6VEVL 80000 €LOLOO ev0 6L g8l 10 81E01D
80 z 152 9 082 L 652 ¢ IS¢ €0 20000 /92100 Y0000 ¥Z0v0'0 ¥600'0 666820 9L000 Z8LS00 L 29 19 710 81E0ID
80 L e o o0& v 9ve N €0 20000 #¥2l00 20000 G98€0'0 SS00'0 2EPLZ0  LOOO  S9LS00 190 98 2t £10 81801
243 +2 ) 29 98 S2 9 2 Y28 80 6E000 990S0°0 OE000 E9YBOD VYO0 61SI80 Y2000 2TH200 610 6 s ZHOBIE0ID
L1 L 001 92 986 O 966 . €00 SO 80000 SE0S00  ¥LOO'0 LESILO 69200 2.99°k  LOO0 200 wo ig 29 110 81E0ID
LE z 28l 66 lle v 8L g 28k G0 20000 2ZLLO0  £0000 298200 Y000 ¥¥86L'0 60000 SE0S00 2e0 €L 8ze 010 81E01D
v0- ¥ 05 62 8y 9 2S5 ¥ 0§ S0 0000 ZSK20'0 L0000 /ZL80'0 8600°0 YE6E90 20000 ZLLSOO L0 Gp 85z 600 81801
50 gt voL Wooo18L L 89L €L VoL 80 90000 /¥BEO0 22000 G/G2L'0 S9E0'0 €L0SL'L  2LOOO 125900 £80 0 16 800 81€01D
9z v 116 62 866 0L W6 ¥ L6 7’0 20000 129¥0'0 80000 98210 8E200 2E9ESL  LOO0  gvel00 vE0 62 v8 100 81E010
80- L 92t o, ¥oL v set L ogel €0 21000 +29000 20000 896100 Y000 6YOELO  SLOOO L8K00 200 € g5t 900 81€01D
€0 9 186 lE W6 0L  ¥6 9 1g6 ¥'0 20000 Z89¥00  LO00 I¥SSL'O k200 €80SL  LLOO'O E€¥0L00 820 6l 29 500 81801
ot ot g6 Sy ve0L 9L 196 OF 286 S0 60000 ¥88Y00  6L000 85510 GEE00 9.6k 9L000 LESLOO vE0 €L 8e 700 8LE0¥D
26+ + 1223 6§ o9 v 28 + gk €0 Of000 £E680°0 TO000 TGO SO0'0 STHOFD 8000 01900 £00 € 8t £O0SHE0ID
oL 9 926 €e 18 LI W6 9 926 ¥'0 80000 Zv/VO'0  LO00 YSLO  8/200 vSeS'L  ZL000 ¥8LL00 880 LI b 200 818019
129 V5.LE406 109G ¥t | “9SOMIe 8inssaid UBIH ‘810D

g0- g 966 iz 08 8 166 S 966 7’0 60000 9€8Y0'0 60000 669910 20200 EESYL 80000 6LLL00 £92y'0 £6'65  6'6Ek 0E0 G1E01D
60 g 296 v 166 8 16 S 29 ¥'0 80000 985¥00 60000 L9LO  2L20'0 209l 60000 612,00 96190 G556  S¥Sh 620 SLE0ID
£z ¥ 168 0z 996 L 86 ¥ .68 G0 L0000 ESEVO0 80000 €26VL'0 ¥9L0'0 G89Y'L L0000 LELLOO 1620 L0691  ¥'96E 820 51801
92 ¥ 0.8 6L /66 L 668 ¥ 98 S0 0000 98100 80000 €9SVL'0 9GL0°0 6¥2yh 20000 6000 960 0V'SSZ  0'2SL 120 S1E01D
ze 9 908 lz__ 806 8 ge8 9 908 90 0000 S¥OPO'0  LLOO'0 9LEEL'0 2100 6£2.2'L 20000 £690°0 88800 ¥6'82  6'GeE 920 51E01D
0SIP %  OLF (2IN) 9P€ 1598 OIF Odge/Ad,; O1F Neg/ddy; OFF Mggfldegy  OUH  O1F Ul /Odgs, OFF  Neg/ides; 20F  Noglldey 21F  Odgo/d,e;  M/UL (Wdd) I (wdd),n Jequinu ojdues

(e) S3DV d3.03HHOD

2SOILvd 31034400

panuijuol | 11 3719vL

[vin |

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

et al.

SOLARI

Z6F z v02 e 8v2 7 V¥8&¢ € Y02 €0 C0000 BErtO0  ©0000 602800 C6000 chv80 c000 8Fve00 ITr eof a8 20028019
0L L 4t 16 LOv OF 82 Loele 20 G0-3L ¥0L00 20000 9EEE00 6LLO0 YZLGZ0 Y2000 LVSOO %€l GIg 851 910 02E01D
et + 262 2y €8 § 682 t 208 €0 TOO0O 260100 0000 SIL00 69000 9999T0 THOOO SH6S0°0 AN it SHO02E0D
29 2 92e l9 98 9 e g 9 €0 20000 LELLOD  €0000 FZSE0'0 8000 182920 9L000 LEVSOO 00 €5 L 710 02€01D
oe z 92z 29 ez 9 €€ ¢ 9@ 20 20000 00 80000 ¥/GE0°0 2000 9S/S2°0 GLOOO €250°0 990 G5 v8 €10 028019
60- 2 52z 95 e § ge ¢ @S¢ €0 20000 92LL00  £0000 8YSE0'0 99000 6L9¥20 €LO00 SE0S00 9L seh 66 210 028019
g5 z vee 95 e 9 &2 T Ve €0 20000 ZZ0L00  £0000 82SE0'0 ¥2000 60£920 GLOOO 6L/S00 AR 08 110 02801
16 L 612 £ 6y v e L6l €0 10000 S80L00 20000 9¥EO'0  LS000 YSL920 1000 19500 681 SvE oLl 010 02E0D
L's 2 2ee 5 ¥€ § 8¢ ¢ 2@ €0 20000 980100  £0000 60SE00 S900'0 968520 €LO00 6SE50°0 0EL vk gt 600 02€01D
00 v 81z Il vz ek 8le v 8Ig ¥'0 20000 2Z80LO'0 90000 VEVEOD'D +9LO0 LZB6EZO €000 290500 90 92 ve 800 028019
68 2 vig oL vy 0L Ssge 2 v 20 £0000 £/0LO0 Y0000 ZBEEO0 €2L00 €00920 92000 85500 vS0  LL e 900 02E0D
00 L sez W lle v See I See €0 20000 €SLL00 20000 6SSE00 ZVOO'0 6V.¥Z0 60000 L¥0SO'0 190 Lbh 8Iz £00 02801
g0- 2 oz v8 8L 8 602 ¢ 012 €0 G0-38 ¥bOLO0 0000 B0EE00 20LO0 6£8220 2000 800S00 oL S9t L2t 200 025019
£ 2 sz /S 28 § O ¢ Sig €0 20000 €80L00  £0000 68EE00 €9000 Sevg'0  €L000 €6L50°0 8e’l 612 651 100 02€01D
67,2€006 16'95,LGoP | "01qeB PauLIOIOp ‘0ZE01D

2 12e S ¥y 9 s ¢ 1@ 20000 880100  €000°0 6vE00 OO0 €100 GLOO'O 629500 0z 98 "2 090 61£01D

L 92z le 80z € e L 922 10000 60LL00 20000 89SE0'0 ZE00'0 6ELVZ0 L0000 820S0'0 £ 1oy g8 650 618019

2 122 IS ol § 0@ e I 20000 €80L00  €000°0 S6VE00 85000 I8LYE'0 2LOOO 2€0S0°0 80 16 8Ll 850 61£019

z sez ev 8 v 9% ¢ S 10000 880100 0000 ZSGE00  1S00'0 GZ6vZ0  L000  ¥BOSO0 g0k 89k g9t 150 61LE01D

L 922 v vee v lee 4 20000 2HLLO'O 20000 9S00 SO0 600S20  LOO'0  ¥80S0'0 L 6lg 88t 950 61010

L 122 8y S0e G 62 b 1ze 20000 890100 20000 Z6YEO'0 85000 852520 2LOO0 ¥¥2S00 gL 8ee 802 550 61£01D

z 1z o 22 v 8 T Lz 10000 90L0'0 0000 9ZYEO'0 ZPOO'0 966€2°0 60000 8000 SOl vev 152 50 61E01D

2 ove 8, 10§ 6 2e ¢ 9o ¥0000 16SL00  €000°0 G88E00 9LLO0 €900 L2000 ¥2LS00 80'L €8 A £50 61£01D

+ 724 €8 86H- ¥ 68 + oz +000°0 €0HO0 20000 ZOSE00 VOO0 826900 60000 EHEHO0 oVl ovb 208 ZSO6HE01D

L 122 %€  vle € 92 4 20000 8LLLO'O 20000 6/SE00 €000 S/8¥2'0 80000 LY0SO'0 arL 1z eve 150 61£01D

z vee 9 Wy L 92 T Ve 20000 1ZHLO'0  €000°0 EESE00 88000 ¥ivZ2'0 8LOO0 SS950°0 gv'L Gel 8 050 61£01D

L 0gz 8 €12 G 62 L oge 20000 291100 20000 8E9E00  €900°0 9252’0 2000 8E0S0'0 00 €L S0k 610 618019

2 522 Il 9. v 8ee 2  See 10000 60LLO0 #0000 6VSE00 ¥ZLO0 S/¥9Z0  €€000 LL¥SO0 260 IS 55 810 61£01D

z 92z 69 062 9 9% ¢ 9% 20000 +ZLLO'0  €000°0 9SE00 62000 EL6YZ'0 9000 920500 Z g9l 6zt 110 61LE0ID

L sie W v v eee L sk 20000 280100 20000 /BEEO0 2S00 €2852°0  LLOO'O 2LSS00 £ Sie ez 90 61010

z g1z oL 00e Kk lee oz eie 10000 ZS0LO'0 Y0000 99EE00  LELOO 162¥20 Y2000 YEZSO0 gL oL 29 10 61801

L 102 w6 G G2 L 202 10000 2E0LO0 20000 €9280°0 ZS000 €98Y20 2HOO'0 ZISS0'0 el 8re 88l Y0 618010

2 2ee 6v 9% § 9 ¢ 2 20000 80LLO'0  €000°0 86YE00 99000 €220  €L000 $8950°0 gL ek 801 €10 61£01D

z 2z 9 0se L €= T 2@ £000°0 60100  €000°0 LOSEO'0 €800°0 G/S20  ZLOO0 SESO'0 S50 v u Zv0 618019

L 02z s 0sr S Ibe L oe 20000 160LO0 20000 LbEO'0 95000 928920 LLOO'O ¥6SS0°0 60°L 00k 26 10 61£01D

g 8cz v, €8 8 12 € 862 €0000 G/ZL00  G000'0 SS/€00  LOLOO 650820 6L000 8ZvS0'0 00 68 95 0v0 61801

L vee se 992 v [ee L e 20000 660L00 20000 ESEO0 €000 SOLSZ'O 80000 ZSLS0'0 901 682 €2 6€0 61£01D

L 122 W ¥z v See L lee 20000 LOLLO'0 20000 Z6SEO0  +S000 S08Y2'0  LLOO'O 6L0S00 80°L G5k syl 8€0 61£01D

z 92z €8 108 8 €€ ¢ 9% 20000 9LLLO'0  €000°0 €/SE00  LOLO'O €6/G2°0 2000 982500 901 G5 2s 180 61E01D

8t 290t 8 ot 2 €0t ¥ Hor 20000 YYISO0 80000 S869F0 98100 684t 20000 Tv200 g0 68 99 9EOBHE0ID

z 182 29 S 9 e T 1€e €0000 €EVLO0 Y0000 9S980°0 2000 18SSZ0  ¥LOO'O 990500 JIRT-TE 81 €0 61E01D

L 52z o ese v  8e I se 20000 SZLLO'0 20000 6VSE00 8¥00'0 ¥9LSE0 60000 ¥LSO'0 0L ML 891 £€0 61£01D

€ 26t otk 8y k6 € 26 20000 296000  SO000 S60B00 6E8H00 8ETHTO 63000 62950°0 980 of 82 ZEOBHE0ID

L 122 8y 192 & G2 b 122 20000 G8OLO'0 20000 BVEOD'D ZSO0'0 228¥2'0  LL0O'0 PYLGO'0 201 S5k zsh 1E0 618019

2 922 S5 ok § 8 ¢ 9% 20000 /ZLLO'0  €000°0 ¥SE00 S9000 2LSC0  €L000 860500 160 €el 81 0E0 61£01D

z szz 9 682 9 &€ ¢ &2 20000 8ZLLO'0  €000°0 ESSE00 8000 LESGZO 91000 602500 160 S9 89 620 618019

L 91z 05 2€€ §  Se Lo9le 20000 2HLO'0 20000 90VEO'0 65000 998¥2'0 2LOO0 LOESO'0 680 L9 2Lt 820 61£019

L 122 ev 62 v lee L lee 20000 Z0LO0 200000 6SE00 SO0 ZOLSZ'0 OO0  ¥20S0°0 590 v2k 16l 120 61LE01D

L 122 vb €8¢ ¥ eee Loz 20000 9LLLO0 20000 18SE00  £S00°0 8£9520  LOOO  YBLSO'0 51 898 zee 920 618010

g see T N T A 7 €0000 LLLLO'O Y0000 9SSE00  +ELOO 61520 L2000 €£9250°0 v90 €2 % 520 61£01D

z 91z G0z 89 0z 02 ¢ 9IZ G0000 180L00 Y0000 ZOVEOD'D +200 2220  8Y00'0 LELV00 oL 9 €8 20 61E01D

L 822 e eee €  8ee L se 20000 82LLO'0 20000 ¥6SE00 E¥00'0 £S€92°0 80000 €2£50°0 88l 8g5 82 £20 61£019

z eee 9% 80¢ 0L /82 ¢ 2% 60000 1GZLO0 Y0000 299800 6LLO0 S92920 €2000 252500 vE0 2k e 220 618019

L 622 se 8se v e L 62 20000 22ZLLO'0 20000 LL9EO'0 +¥OO'0 €950 80000 6ELS00 201 €0g 661 120 61£01D

z +22 28 tes 9 &€ T @ 10000 960100  £000°0 8YBO0 €000 290820 SO0 £88S0°0 WL bt €0t 02O6HE0ID

L 622 8y 9le G  oge I 622 20000 G9LLO'0 20000 L9EO'0 9000 ©I90  ZLOO'0 2S00 €80 6H1 zvt 610 618019

L e 65 22 S  8le b L €0 G0-3. 9¥0L00 20000 ZEEEO0 29000 L96EZ0  €LO00 GLZS00 150 80k 681 810 61€01D

L 0gz 8 €2 v 62 L oge €0 20000 ¥LL00 20000 829800 GYOO'0 €/2520 60000 90S0°0 621 S92 502 210 61LE0ID

L 612 v 292 v €2 L ele €0 20000 960L00 20000 2SPEO'0  1S000 2LSPZ0  L000 LSOO v80 L6k 9e2 910 61010

L 2ee /£ o0se v ege I gee €0 10000 €0LLO0 20000 Z6VYEO'D ZVOO'0 29.G20 60000 6VESO0 960 G9k et 10 61801

z 82z 6/ €2 8 &€ ¢ 8% 20 £0000 ¥2L00 0000 Z6SE00 Y6000 685520 6L00°0 LS00 980 G2 oL 710 61E0ID

z 802 262 298 8 2 T 802  tO T0000 266000 10000 ¥22E0°0 6S€0°0 628080 82000 292900 850 g2 9 EHOBHE0ID

z 122 08 g 6 682 ¢ 12 €0 G0-36 880100  £0000 88YEO'0 60LO0 295920 L2000 2SSO0 980 I8 v6 210 618019

v 182 Gl g8y €L 092 ¥ I€2 £0 0000 9LLO0 90000 ¥/€00  S9L0'0 9EL6Z0  LEOD'0 /9500 L0195 25 110 61E01D

OIF (BIN) 808 1589 O1F Udggy/dd,0; OFF Negg/ddy0; OFF Negglldggy  OUH  OFF Ul /Odgy, OFF  NggOddeyy 2FF  NegfOd,e; ¢0FF  Odgg/dd,,  MUL (Wdd) L (wdd) N Jequinu ojdwes

(eW) S3DV A3103HHOD .SOILVH 03LOTHHOD

L.A.

panuijuol | |1 319vL

[ x|

Geologica Acta, 9(3-4), 329-350 (2011)
10.1344/105.000001695

DOI:



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

L.A. SOLARI et al.

€6 € 53 68 toy 6 782 €  Gic €0 £0000 1cot00 V0000 988800 GHIOD CE9C0 72000 229900 680 ovt 65t YO +2E01D
o8t z 8tz ort  #2  ¥E 982 T 8K TO 10000 SSOO0  £0000 BEVEOD 98O0 986620 9E000 SIL00 g0k 908 £6v SYO+ZE01D
ve- z Lz & ell §  ve g Lz 7’0 €0000 66000  €000°0 [ZEEO'0 8S000 02220 ZLOO'0 L28v00 280 656 g9k1 10 128010
Sy 2 e S, s€ L e T L2 €0 20000 996000  £0000 82EEO0 68000 LLEYZO 6L000 662500 01 619 185 Y0 12010
+ot z €22 €6 €8y ©OF 8% T €  TO £0000 VHHO0 10000 £29E0°0 STHO0 BI9LZ0 S2000 229900 88°0 60t Vit EVOHZE01D
et z 722 28 88 ©OF ¥ T 722 €0 €000 VHOO 0000 TBSEO0 TTHOD TEE6TO Y2000 S9690°0 680 Ot 6+ THOHZE0ID
+62 + sot v6 o6t 2z  8vF t 6V0F TO EH000 £9E00 0000 /OO0 22000 23/6H0 €€00°0 686900 S00 et OVOHZE01D
€88 2 +He ot 628 € e ¥  +HE 0 20000 986000 20000 1TEEO0 YIEOD +800V0 19000 Y2800 JIRI: 1 98t BEOHZE01D
6t 2 vz e&s 882 2z 62 T ¥ €0 £0000 BEHOD 0000 £9€0°0 V6000 229tE0 8OO0 8900 860 26t 02 8E0H2E0ID
a 2 86 le  ¥e6 kL 896 L  v56 ¥0 11000 €/8500  2LO00 8S6GL0 €820°0 9E6S’L  ZLOO'0 L22L00 020 162 85v 1 180 12E0ID
P13 o £20+ 9 €20t € 986 9  2¥68 €0 60000 £86E0°0 1000 €8SHO 62800 SOVSH  VIOOD 816200 ovo tet 62¢ 9E0H2E0ID
00k € 6se Gv €9 8 666 €  6GE 70 S0000 8GLLO0  S0000 S2LS00 ¥HLO'O ¥80SKY'O  ELO00 280900 v90 .62 oy €0 12E0ID
00k o 8+ 0¢ I18LL 2k 2L Z €90k  ¥0 0000 S9ES00  ZLOO'0 926LL0 EYEO'0 Z9L96'L  £L000 ZEBLOO 800 vk zv6l £€0 128019
213 ¥ 222 20F S Tk 952 ¥ 232 €0 £0000 69HO0 20000 98S€0°0 SSHO0 €6/62°0 €000 908500 890 00t 2k 2E0H2E0ID
812 € 922 vzt +8 9F 682 € 93¢  TO V0000 69000 0000 299€0°0 1200 996280 YOO 2900 950 8 98 +EOHZ801D
vi- 3 o1z Sle L 1z e £ o012 20 L0000 LpOLO'O  S0000 ¥IEEO0 5200 299220 €S00°0 L96v00 680 99 291 0€0 12501
602 € 62 9t o8 €2 26 €  t82  TO 10000 THHOO  S0000 9E00 90S0°0 282680 28000 89900 9,0 ot £t BTOHZE0ID
68 g oz €8 €8 0L 02 € 92 €0 0000 I16LL00 Y0000 GBBE0'0 62100 SBYOSO  €200°0 819500 9,0 16 121 120 12E010
2t z #t2 €6 8 OF 2 T £k TO £0000 SOHO0 0000 YTreo0 €H00 S26430 22000 Sv8S00 v90 26 ert 9TOHZE01D
oot z g 69 By 8 t82 T 962 €0 £0000 £20t0°0 10000 2800 VOILO0 SIE6T0 61000 962900 060 86t e STOHZE01D
et z 222 9s 888 2z 2 T 232 €0 €000 TrHOO  ©0000 TBSE00 28000 8E6TO 2000 256500 280 e Y2O+2E01D
60 z sz sy o0ee v L2 T Sig 7’0 20000 €50L00  €000°0 66EE00 €000 L¥BEEO LOO'O  ZL0S0°0 68°0 999 Ll 220 12801
00 2 812 09 v 9 82 2 82 €0 20000 ¥86000  £0000 E¥EODD LLO0O SLEEZO  ¥LOOO ZVOSO0 060 V.5 5e9 120 1ZE0D
8L 2 e gLl 9 vL 8% ¢ e 20 10000 912L00 0000 806€00 8100 ¥220E0  LEOO0 1900 00 S8 892 020 128010
o e 0gz 88 g€ 6 e € 082 €0 £0000 9¥0L0'0  GO00'0 ¥EIEO0 6LLO0 16920 22000 OSSO0 6,0 82t 29t 610 12801
622 z otz vk 268 6k 082 T 9t €0 £0000 9E0LO0 0000 ¥EO0  S200 ZHE0 8000 +9£90°0 620 28 #+ SHOH2E0ID
VL g 182 8l /ey € G52 € l€2 20 £0000 SOLO'0 Y0000 GV/E0'0 99100 €5582°0 2€000 985500 VoL 9Lk oLk 910 12801
o8t z 282 vk etz Sk €82 T 288  TO £0000 BHHO0 0000 799800 6800 980280 2€00°0 2IL90°0 SL0 68 ott SHOH2E01D
213 z 82 28 88 tk  28¢ T  t682 €0 S0-96 6THOD 0000 ZV9E00 V00 66V6T0 S2000 998500 £L0 18t +92 HOHZE01D
66 z 612 1 8 6 €2 T 62 €0 £0000 ¥20L00 Y0000 Z9YEO'0 90L0'0 S8OLZ0 22000 889500 180 G5k 861 €10 128019
213 z 6tz 6k Ot  ¥E  ev@ T 6k TO 10000 SZ000 0000 E9VEOD SO0 EYVIZO VEODD V2S00 060 2ot 64+ ZHOH2E0ID
50 z 21z & ¥ee § e ¢ 2=z 7’0 20000 ZE6000  YOOO'0 YYEED'0 9000 98EEEO  ELO00 ¥90S0'0 8,0 92L 86 010 12801
L9 3 802 €L 18 9L €€ £ 802 20 20000 ¥20L00 90000 //2E0'0 96L00 80SYZ0 Y000  E£ZvS00 290 ov vL 600 12501
8t € ot St 299  tk 62 € ¥9F €0 £0000 186000 S0000 829200 €SO0 €881T0 9L000 VOHOOO G680 oot 88t BO0HZE01D
o¢ g a8l /Zb 082 L 2L £ g8t €0 10000 ¥16000 Y0000 806200 9ELO'0 1080Z0 2EO0'0 88LS0°0 €50 66 6.1 200 12E010
gL € sie 2. e L 6le £  SIg ¥'0 €0000 60100  ¥O00'0 S6EE00 88000 6200 LLOO'O 92LS00 150 8Ig Ley 900 12801

46°01,08406 ,8"20,9G.¥ | "SSIOUBOYLIO OIsfa} JONY Sjuaifed enby ‘|ZE0KD
ey 2 02z 9 e 9 082 ¢ 0% 20 20000 60100  €0000 S/PEO0 6000 SLYSZ0 9LO00 SIESO0 00k 99 % Y0 02E01D
2z L sez 9% 062 v  OfC I See ¥'0 20000 960100 20000 BVSEO'0 KOO0 9SS0 80000 12500 180 9Ll 802 £10 02801
22 2 92z €9 g2 9 €2 2 9% €0 20000 IELLO0  €0000 19SE0'0 S2000 8SSSZ0  SLOOO L1200 Vel ovh oL 2v0 02E0D
8'e L 92z sy o0ee v  Gee I 9ee €0 20000 I/LL00 20000 K/GE0'0 25000 S60920 LO00  £0ES0°0 590 02k 81 10 028010
2z L vee 9% 982 € 62 b e €0 10000 90LL00 20000 82SE0'0 E€VOO'0 992520 80000 2500 €z'L g0e we 010 02801
00 L €22 %€ 8@ €& g2 L g2 €0 20000 IOLLOO 20000 ZISE0'0 2VOO'0 €/Sv20 80000 2L0S0°0 60'L 092 ove 620 02€01D
gL L 122 W ve v See b 122 €0 20000 90L00 20000 I6VYED'D ZPOO'0 8S8YZ0 60000 LSOO 99'L 662 08t 8€0 02801
ge 2 o0se 29 6 9 682 ¢ 08 ¥'0 20000 2ZEHLO'O  POOO'0 SI9E00 6000 L6¥9ZO  SLOOO LOESO'0 890 09 88 €0 02€010
Lz L 612 ov e, v  See L ele ¥'0 20000 8v0LO'0 20000 L9VEOD'D KOO0 8LKEO 60000 26LG00 060 GLI 61 9E0 028010
v 2 102 89 ¥eZ 9 ae T 102 €0 20000 SS0LO0 0000 6S2E00 2000 Z6LEZ0 9L000 LSOO G660 LS 09 SE0 02801
oe 2 v2e 9 g€ 9 g T v €0 20000 ZLLO'O  £0000 825600 6000 209520 9L000 £8250°0 o oy S8 €0 02€01D
70 z 82z 89 0s2 9 68 ¢ 8% 20 20000 LOLLO'0  £0000 66SE00 82000 262520 GLOOO 1ZLSO'0 980 S5 €9 £€0 028019
2L 2 612 0. ¥ L 92 T 62 €0 20000 €60L00  €0000 /SPEO'D 28000 202920 8LOOO €550°0 oL 98 vL 2£0 025010
et + 002 09 #t8 9 8 +t 00z €0 T0000 YOOLO0 0000 6SHEOD €£00°0 SZHSTO 9000 292900 0L z8t Wt +E002801D
19 2 112 QL e WL g 2 L2 €0 10000 20100 Y0000 ZYEOD'D SELO0 €1GSZ0 92000 66ES0°0 160 8p 2s 0£0 02501
v's 2 zie 0L 2 LI e e 2e €0 10000 SOLO'0 Y0000 BEEEO0 EELO0 €VOYZ0O 92000 SSESO0 v80 Ig 8 620 02€01D
0 z 822 69 € L o2 ¢ 8% 20 20000 €SLL00 0000 96GE00 G800'0 €L/92°0 L1000 28ES0°0 G660 0L vL 820 028019
v'e 2 122 S9 9le L S ¢ I&@ €0 20000 €LLO0  £000°0 S8SE00 €8000 920 91000 /2500 L 6L 29 120 02€010
gL z 122 w192 § 08 ¢ Iz 7’0 200000 Z9LLO0  €000°0 LBSEO0 9000 v¥SEO  LLOO'O PPLGO0 VL0 wL Lol 920 02801
gL 3 eee vOL 0k 0L Sge £ 22 €0 20000 €9LL00 0000 9900  ¥2LO'0 €20920 Y2000 S9LSO0 260 89 vL 520 025019
a3 z 02 6 g8z tk €% T Y0z €0 10000 886000 10000 toce00 YO0 €820 82000 228900 00k 89 89 120028019
70 z szz 9 €2 L 9% T S €0 G0-36 8ILLO0 0000 6VSE0'0 28000 S68YZ0 9L00'0 Z80S0°0 G690 29 % £20 028019
gL 2 822 € 92 § ¢ ¢ 8& €0 £0000 S¥2L00 0000 66SE00 99000 €vSGZ0 €L000 95L50°0 8e0 €€ 68 220 02801
60 z 122 65 s 9 68 ¢ Iz €0 20000 92LL00  £000°0 £8SE00 89000 80ESZ0 E€LO00 LELSOO oL G S0k 120 02801
[ L 12 v voe v lg2 L 12 €0 20000 ¥SLLO0 20000 ZK9EO'0 SS00'0 82€920  LLOOO £+2S0°0 69°0 Ok g 020 02501
002 z 002 09 ez 2z 082 T 002 €0 £0000 £STHO0 0000 6VE0D 98000 928420 6000 VOO0 190 68 vz 0028019
22 2 vee 0. 982 L 62 2 V& 20 0000 8ELLO0  £000'0 82GE0'0  9800°0 882520 /1000 LOZSO'0 6v0  ¥2 6v 810 028019
oSIP%  OLF (BIN) 9P€1S98 O1F Odge/Ad, o O1F Neg/ddyo; OFF Nggfldegy  OUH  O1F  Ul/Adgy, OFF Neg/ddes; 20F  NegdOd,e P1F  Odge/dd,; ML (Wdd) YL (wdd),n Jequinu ejdues

(BN) S3DV 03L03HHOD

zSOlLVd 031034400

panuijuol | |1 3719vL

X

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

SOLARI et al.

L.A.

53 z &28 9ot 688 ve  ze% z &28 €0 70000 c9O0 2000 8/¥80°0 €9900 899690 SvOOD 96900 or0 ¥ ot BYOCEEOD
(2 61 8€0+ 6L 8e0L L  800L ¥ 66 $'0 20000 S00S00 80000 §999L0 9LLOO €669L L0000 L8ELOO 2o opl ave 80 2EE0ID
9t 8l 1204 8L lgob L 2€OL 9 LEOL 90 80000 S8ES00  2HOO'0 Lpy L0 86L00 2E9LL L0000 +2ELOO 9€0 061 €€ L¥0 ZEEOID
2L o 8Lik 0g  8LLL 2L Y90 6 LEOL G'0 60000 6E0S0°0  LLOOO 9v¥ZL'0 62600 S0S8'L  2LOO'0 689.0°0 €50 62 S 9%0 ZEE0ID
62 22 L1 22 LLkb 8 960 S S80L ¥'0 L0000 Z6vS00 60000 €ZELO €200 ¥v6L 60000 589200 820 25 a8tk G0 2EE0ID
L'z 22 90k+ 22 90k 8  €S0L ¥ L20k ¥'0 L0000 L2ES00 80000 8/2/L'0 8L200 128’k 80000 +920°0 620 08 s/e 750 2EE0ID
v'e- [t 960+ lZ2 960k 6 €Lk 9 22t G0 80000 YE9SO0  2HOO'0 L0060 25200 6166+ 80000 €09.0°0 €50 68 891 £Y0 2EEOID
€l 14 S¥6 e 986 8 156 ¥ S¥6 ¥0 20000 SZ/y00 L0000 98.GL0 96L00 8899G°L 80000 664200 0o 2t 92k 20 2EE0ID
1’6 ve 41 ve g2k €L €50L 9 020k $0 1000 8vLSO0 OO0 SYLZLO  €SE0°0 L028°L  €L00°0 20LL0°0 010 Ot 66 170 2EE0ID
€€ 8l L¥0L 8L L¥OL L G20 ¥ 2oL $0 L0000 89LG00 L0000 LOOLLO 28LO'0 62ZvLL L0000 61700 0 2yl Loe 0v0 2EE0ID
8L S 8€6 2 266 6 656 S 8€6 0 1000 968Y00 60000 699G+0 SE20'0 K9Gk 1000  222L0°0 vLE0 Sk Lok 6€0 ZEEOID
43 8 2eL LLL 0e8 9 98L 8 2eL ¥0 0000 999€00  ¥LOO'0 8LOZLO  ZEL00 SZ90LL  ¥OO0  92990°0 9L %€ 82 8€0 2EE0ID
] 8 SLL 18 2v6 v /18 8 S/L €0 60000 €S8600  ¥LOO'0 LZ/ZL'0 LES00 LGE€Z'h €000  8Y0L00 260 2l €L L€0 ZEEOID
6'g S 8. 82 826 OF  G6L S 8L 90 €0000 2ELE00 60000 86220 G200 9898LL  LOO0 0O vr0 Gyl L2g 9€0 ZEEOID
69 6 049 S €18 9L G99 6 019 L0 0000 LEOEO'0  GLOO'0 S2660°0 96200 +0906'0 SLOO'O 12990°0 LE0 6L vig GEO 2EEOID
00 € y2e g€ gee 9 yee € yee L0 1000 €L9L0'0 90000 LPLSO'0  ZL000 ¥SSZE0 60000 26250°0 00 gg 62Le ¥€0 2EE0ID
v'e S S9L 2€ 688 0L v8L S S9L $'0 €0000 /800 60000 86S2L0 2200 Zby9L'L  LLOO'O ¥0.90°0 Gz0 8l €L €€0 2EE0ID
2 9 800t & 16 6 886 9 806t  ¥O 20000 188Y0°D OO0 62690 6E2O0 95v9t 60000 Y0200 180 &z 26 ZEOTEEHID
2z 8 or6 €€ ¥6 2k 156 8 o6 G0 20000 €LbOO  SLOO'O Z0LGHO 20E0°0 LGS+ 21000 65+20°0 S0'L 88 ¥8 L€0 ZEEOID
e €8 6504 €8 650k 0 86 €  Iv6 ¥0 80000 ¥.v0°0 €2000 €E.5H0 89/00 8E6L9'L E€E00°0 S97L0°0 00 0 S 0€0 2EE0ID
€l 4 19¢ 9z 00V 4 2Le 2z 19¢ 0 €000'0 €9/L0'0  €000'0 658500 65000 SZery'0 L0000 69YSO°0 Ge0 /81 0es 620 ZEEOID
€ 8l €ELL 8L €ekk L 99LL § 8Ll $'0 80000 LE6S00 60000 2ZL0Z0 82200 S2SE L0000 9YLL0°0 2€0 68 vLe 820 2EE0ID
20 S 286 62 686 OF 86 S 286 ¥0 L0000 G.0S00  L0OO0 +9¥9L'0  ¥920°0 €S€9°F  LLOOO 2Z+2LO'0 ELL LS 1S 120 2EE0ID
1 Sl 616 2 26 vl 626 Sk 616 80 1000 6S8Y00 82000 ZZESH'O  LYEO'D €SB+ LOO'0  G¥0L0°0 20 02 SL 920 ZEE0ID
ge 0z 16v Ll 0es 8k SIS 02 6V 60 000 S520°0 €€00°0 20800 68200 L0L99'0 60000 8500 600 2€ €9 G20 2EE0ID
6'g L 2ee 09 08¢ 9 9€g b 2ee 20 $0000 S60LO0 20000 ¥0OSEO0  LZ00°0 88L92'0  GHOO'0 +2¥SO0 100+ €0k 20 ZEE0ID
ST € feiers) 9  S29 9 695 € §ss ¥'0 20000 2,200 90000 +8680°0 OO 2S0G.°0 80000 6S090°0 L00 81 9€2 €20 2EE0ID
€2 € €52 1S Ele L 652 € €52 G'0 €0000 SS2L00  S0000 20000 ¥800'0 870620 €LO00 ¥92S0'0 100 L €6 220 ZEE0ID
[ [t 2041 bl L0k 8 260L 9  ¥8OL G0 80000 SOYSO'0  LOO'0 €0EBL'0  8ECO'0 2LE6h  BOOO'0 G¥9L0°0 €20 181 120 2EE0ID
Sy 8 90v ge les Ok Ser 8 90v 80 $000'0 €L0200  €LO0'0 ¥6v900 LSLO'0 €96LS0  LOO0 08500 900 8l 62¢ 020 2EE0ID
o6+ 2 e 26 Tzt 89T 2 e €0 V000 6YOT00 0000 1TYECD ZEt0°0 961080 8OO0 16900 00+ 8 BHOTEEOHD
92 14 6v€ 9§ 92 8 ore ¥ 6v€ ¥0 92000 286200 L0000 8SSS0°0 ¥HLO'O SZLBE0  ¥LOO'O 8LLSO'0 100+ 8 810 2EE0ID
€0 4 8ve 62 ¥SE 4 6vE 2z 8re 0 10000 9ELL0'0  €000'0 LPSSO'0 29000 €660¥'0 L0000 6SESO'0 €00 8 692 £10 2EE0ID
VL S 678 25 €0 Ll ¥l S 678 20 €0000 6€Zv00 80000 8OVL'O  E€LYO0 968GY'L L2000 GHGL00 020 2t 85 910 ZEEID
€l L 996 6€ 600k Sb 6.6 L 996 0 €0000 S88Y00  ZLOO'0 LL9LO  2BE0'0 ¥EEZY'L  GLOOO 8200 150 62 1S S10 2EE0ID
60 4 8ev gz €9y S (12 4 8y ¥'0 €0000 68+200 Y0000 9€0L0°0 ¥Z000 9/G¥S0 L0000 929500 €00 2t 6v€ 710 2EE0ID
9€ 14 206 le Gk L 9€6 ¥ 206 ¥0 L0000 €99v0°0 80000 LLOSHO GBLO'O 9ELGL 80000 ZOELO'O 820 8¢ 248 €10 2EE0ID
0'g 14 6€€ 82  Slv S 15¢ ¥ 6€e 90 Y0000 62100 90000 LOYSO'O 2/00°0 89L2¥'0 L0000 8S9S0°0 610 1L 1454 210 2EE0ID
vy S 008 S 986 LI /€8 S 008 €0 $0000 £00v0'0 60000 KZEL'O  L8E0'0 G662 2000  L20L0°0 020 9t 08 110 2EE0ID
0t ze 290t 2e 290t tt 686 9 €96 0 80000 €t8Y00 1000 ZT6SHD 86200 E€6V9t €000 VY6200 ve0 62 09 OHO2EE0ID
0e 4 6€e€e gz €68 4 ove 2 6€€ $0 12000 €2¥¥00  €000°0 SOYSO'0 64000 ¥LI0P'0 90000 E€SHSO0 $000 ¥ 001+ 600 2EEOID
(44 14 8€8 0z 89 L 6.8 ¥ 8€8 G0 90000 L6H/00 80000 S/8EL0  LGLO'O L9E'H 20000 8ELLO0 620 €0I 0se 800 2EE0ID
9L L 81g 09 ey 9 9€g b 812 €0 G2000 88LLO'0 20000 2EYEO'D €000 SSH9Z0  GHOO'0 9¥SS00 100+ 00k £00 2EE0ID
e S 12y 62  6lS L 181 S ka2 £0 €0000 S60200 60000 €52900 OO  OvLES0 80000 LS00 100 ¥ 662 900 ZEEOID
€9 Gl 059 8 /18 SL 69 Sk 099 80 %9000 965/0°0 92000 9090+'0 ¥620°0 62L86'0 ZLOO'0 €E€990°0 S00 § S0k S00 ZEE0ID
ze L vi6 iz €0 8 ¥v6 L vi6 90 80000 29/b00  2HOO'0 SEZSHO 1200 9KES 80000 L62L0°0 020 €S €92 00 ZEE0ID
oot €2 55123 €2 €0ttt 086 8 926 o0 SO000 OYoYOD SO0 9SYSHD vITOD 2Tt 60000 629200 vLI0 68 82 €O02EEOID
e € €9¢ 9. 99y 2k Leg € €9€ €0 €0000 L0OBLOO  S0000 6/500  €LL0°0 €86v¥'0 L2000 SE9SO0 010 Gt 8yl 200 2EE0ID
9€ 4 €€ €€ Sov S /8¢ 4 €8 ¥0 0000 8v6L00  €000°0 §S650°0 #0000 8LE9Y'0 80000 E€9S0°0 010 Gt 91k 100 ZEE0ID

G2 H62406 19°€GLGoP | "OUWO0S00NS| BlRWBIW [04D |3 ‘ZEE0KD
Sy 4 g€z TR 8 e Z fetord €0000 ¥ZLLO'O  €0000 SLZEO0 96000 L¥P/Z0 8LOOO L9ESO0 180 8Sl 28tk ¥90 +2E01D
ost € 66t 8 <09 § 82 € 66t TO000 816000 0000 tYiE00 19000 8Y69E0 1000 00900 6Lk 895t 6tet €90+2E0D
v'8 s 959 6y S SL 9kL S 959 90000 625200 60000 YOLOL'O 16200 S€2O'k  6LOO0 956900 €0 66 622 290 +2e0
A 4 2ee 99  s88e L 9re 4 2ee €0000 95LL0'0  ¥000'0 99600  6800°0 8Y¥L20 LLOO'O b¥S00 69°0 €Sl €22 190 +2E01D
L'y € see 00F  ZbE L 982 € gee 10000 +1L0O G0000 YYSE0'0 E¥LO0 2HLOZO  G200'0 EYESO'O 110 86Y L9 090 +2E0ID
8’k 4 see 65 L9k 9 1ee 4 gee €0000 6Y0L0'0  €0000 6SSE00 89000 L8220 €LOO0 L¥6Y0°0 60k €L 602 850 +2E0ID
99 4 922 1S 2ov 9 2ve 4 92 €000'0 LOLLO'0  €000'0 99S€0°'0 SL00°0 €0692°0 SGLOO'O 9.¥S0°0 G900 8iE 88y 250 126010
8 4 9le 6y  gee S Yrsd 2z 9l €0000 220L00  €0000 YLYEO0 L9000 SE0SZO  2HOO'0 ¥HESOO 160 6EL 9L 950 +2€01D
Lt 4 822 65 €92 9 2ee 4 822 €0000 69LL00  €000'0 66SE0°0 2.000 €2952°0 ¥LOO'0 67LS0°0 980 6SY €€ G50 +2E0ID
28 =3 £E62 # €802 St  V9E 2 sst 60000 tO9H00  €000°0 ZTYEOD 90TO0 HHEFD 89000 2T9THO 110 662 62 EOHZEOHD
8'e- 4 62 IS €St S €le 4 612 €0000 ¥80LO'0  €0000 SS¥E0'0  ZS000 6E€C0  LLOO'O L6Y0'0 180 +9€ 0sy 250 +2E0ID
S'L € €22 veL oy bi e € €22 10000 +LO'0 S000'0 £2SE0°0 SZLO'0 #8920  2EO0'0 25500 180 Li2 892 150 L2E0D
6t € z€2 et €62 8t 682 € z€2 60000 68200  YOO0D 999€0°0 E€TOD S98TE0 OVOOD 659900 €90 oft g8t 080+2E01D
7’9 4 geg /8 Lor 6 152 4 geg €000'0 190L0'0 #0000 ¥LZEO'0  8LLO'O €9082°0 22000 €.¥S0°0 86°0 202 902 670 L2E01D
0SIP% O (BN) 9Be1S88 OIF Adgy,/Ad,e; OFF Neg/d,0p OFF Ngeofddgy; OUH  OFF  Ulyer/Odgy @FF  Nggo/Odgy; @FF  Nee/Od,0; ©FF  Odgge/dd,e; ML (wdd) y1 (wdd) 0 Jequinu aidwes

(BN) S3DV d3.L03HHOD

2SOILvd 31034400

panuijuol | |1 318vL

[ xI |

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

L.A. SOLARI et al.

B g 9z s8v & 9 € &b E000°0 SYEc00  S0000 8Y9Z00 080070 998690 70000 £89500 v90 ger 3 SYo-HreorE
2 6vy ve e ¥ 9% T  6hp £0000 292200  ¥000'0 K200 69000 8E99G50 90000 90,500 0 902 ey Y0 LYEOK

z 5 o O/ 8 9% g €5 10000 ¥9220'0 Y0000 82200 6LL00 6Y9950 LO00  GH9SO0 950 209 060+ £V0 LYE0KE

2 iy ve 9%s v v T b ¥0000 S/S200 Y0000 ZLL00 69000 82/950 90000 68,500 80 9L 6Ly 2v0 LYEoK

z iy ¢ e v 9w T b 20000 ¥51200  €000°0 +21Z00 19000 Z¥LSG'0 90000 ¥2950°0 120 8Ly 29 140 LYE0KE

z [ sy 2s 6 8% 2 (Vi 10000 GE200 Y0000 2S00 2PLO'0 ZS0090 ZHOO0 25/S0°0 €0 vEe oze 0v0 LYEOK

z vy ¢ LIS v 6y ¢ svb S0000 2HLZ0'0 Y0000 861200 +9000 ¥8L.G0 90000 99500 6,0 00§ 089 680 LYE0K

z g5 ¢ /99 S 06Y ¢ €5 20000 GSE20'0 Y0000 /200 18000 L0290 20000 8LL90°0 L 619 osy 880 1YE0KE

z L5y v 9%s v 6% ¢ ISP £0000 252200 Y0000 €500 LO0'0 9E/850 90000 16,500 60°L 2y 6.8 180 LYE0KE

g oy ge 08 9 €% €  vov 80000 622200 Y0000 vZ0'0 96000 LBEESO 60000 €L/50°0 gl vee S0k 980 1YE0KE

g 6V £ 6ls L 0% €  6bp £0000 /22200  S0000 80200 ¥OLO'0 8E2.G0 1000 1100 vLe  LSe 6 SEO LYEOK

z 5% ¢ s S € T IS £0000 852200 Y0000 /€00 28000 60Z.G0 20000 1IS0°0 650 98 il 80 LYE0KE

g 162 05 08§ L €€ € 162 G000'0 55200 S0000 6L9YO'0 26000 ZSO9E0 EL000 8500 110 06 s £60 LYE0KE

2 oLy ve sev S v T e £0000 19€200 Y0000 S6S00 €000 672650 90000 80LS00 680 OSt ) 280 LYEOKE

8 g9y o 1.9 6 8 8 €9 21000 ¥E0Z00  E£L000 ¥KPZ00 ¥IO0  L9EEQ0 60000 261900 580 85g s0e LE0 LPE0KE

g Liy 0c  60S 9 ISV €  lvb £0000 ¥£220'0  S0000 /8100 88000 £28950 80000 ¥Y.S00 Yo 6 vie 080 LYEOKE

z 65 9 /8 S €% T 65 80000 €200 Y0000 8EL00 9000 8EL.G0 L0000 89500 650 9Ig 98 620 LYE0K

z 05y vz & S 2% T 08 £000°0 €0£20'0 Y0000 +E2Z00 L2000 89S/S0 90000 8500 €z oy g8 820 LYE0KE

g 99 66 oS L 6 € 99 £0000 O¥20'0  S0000 +0SZ00 9LLO0 922090 LLOOO 2€850°0 92’1 05k 0zt 120 1YE0KE

z 69 le S8y 9 Ly oz 69 20000 9EE200 Y0000 GSZ0'0 68000 8S06G0 80000 ¥89G00 8Ll 292 92z 920 LYE0KE

g 295 8¢ 6.5 6 995 € 295 10000 618200  S0000 SLL6O0 SLOO LYSYLO  LOOO L6500 180 09t 62 20 LYEOK

9t vyt 9L  wevL 8 89wk 9  6vpl 80000 G000  LLOO'0 661520 GIEO'0 ESVE'€ 80000 828600 280 L8t 62 20 LYE0KE

2 Sy ik Wy 9 8% 2 S £0000 98€200 Y0000 6£900 /8000 £S850 80000 L.GS0°0 2,0 g9l 122 £20 LyE0K

2 Ly le ey v ¥y g Lib £0000 9¥220'0 Y0000 8LZ00 29000 ZSE9SO  S0000 LS00 650 19¥ 08, 220 LYE0K

z 15y g 08 S 9% T  ISv 20000 /82200 Y0000 LYEZ0'0 18000 /ZESS'O 80000 €100 1o 68 sz 120 LY80KE

9 vee oz sy 9 8 9  ¥ES 20000 €9L00 60000 ¥IES00 6000 Z880Y'0 SO000 6SS0°0 060 S90L  /8LL 020 LYE0KE

z 05 zz sv v 9% g 0Sv 20000 892200 Y0000 /2200 ¥900'0 292950 90000 60500 9z'L  §8s g9y 610 LYE0K

2 ovy 9% S S S g  ovb 20000 2Vl20'0  £000°0 2000 /000 8S0SS'0 20000 8S9S0°0 81 ovL 96¢ 810 LYEOK

g Ly e 2y 9 ey & Uy £0000 9E¥20'0  S0000 /900 26000 SBEES0 80000 ¥2950°0 e’k 602 09k £10 LYE0KE

g ovy iz ey v ¥y € obb 20000 161200 Y0000 29100 S900'0 ¥IEISO 90000 6LLS0°0 YL L6 £59 910 LYEOKE

2 0S¥ % e v ge¥ T  0Sv 20000 S81200 Y0000 S2200 29000 L02Z9S0 90000 6¥950°0 990 688 IS 10 LYEOK

€ g8y v g6tk ©F vz €& €8 1000°0 S6920°0  SO00°0 ¥8ZZ00 SO0 S0920 21000 920D v60 6 96 HOHYE0TE

g iy & 00s L 08 € iy £0000 917200  S0000 69,00 ¥OLO0 V09O 60000 12,500 22l ot 8 £10 LYEOK

z oy ¢ 9r v 09 T  vov £0000 91200 Y0000 657200 +900'0 8SELG0 90000 ¥8SSO0 950 1¥g 62 210 LYE0K

g 69 vz 18 S v € 69 20000 822200 Y0000 2S00 €000 626850 90000 ¥/950°0 190 Vee ege LLO LYEOIKE

g 89 66  ¥6v L Iy € 89 £000°0 SEE200  S0000 +2S00 ¥LLO'0 680650 OO0 2000 AN oLk 010 LYEOK

g Sov lz €8s 9 S8 € SO 20000 ¥I¥20'0 Y0000 S8YZ0'0 88000 29290 80000 YYESOO 980 6.2 9ze 600 LYE0K

g vey €2 s S e € vev ¥0000 ZL020'0 90000 +0890'0 G000 6¥S0 90000 €1850°0 260 909 099 800 LYE0K

v 18 g5 109 g 2s v Isp 20000 6E200 L0000 6EL00 Z6LO0 ZVEEY'0 GLOO'O €6650°0 6,0 OSk SoL 200 1YE0KE

z 1= le oy ¥ 2y 2 et £0000 €€200  £0000 4200 19000 £60950 90000 229500 220 L8t 809 900 LYEOK

8 ey G2 669 6 08 8  Ggv 21000 €0€200  ¥LOO'0 86900  L¥LO'0 ¥9¥09'0 80000 €.290°0 gl'e 09/l Ge8 500 LYEOK

z 12y zz osy v oev g lev 20000 GL0Z0'0 Y0000 8900  6S00'0 £9925°0 90000 YESSO0 8,0 86t 605 00 LYE0KE

s €66 9 €0l 6 86 S  G66 L0000 826Y0'0 60000 869910 GE20'0 L9k 60000 92,00 050 € 98 £00 LYE0K

g g8y Ge ees L ek €  esp £000°0 SOV20'0 Y0000 9800 90LO0 651290 60000 SO850°0 S0 06 1zk 200 LYE0K

3 85y 2 o6 9 2 € s £0000 952200 Y0000 9SE00 €6000 S89/G0 60000 969500 S80 9wl LLL 100 LYE0IKE

W7V Lo06 45220065 "SSIBUBOYLIO * LYEOKE

zL g zez ¥8 g 0L 052 € 22 YPO0'0 926200 G000'0 6S9E00  +2LO'0 GZ6/2°0 ¥200°0 129500 €20 €9 sz 190 ZEEONE
00 2 612 € 8 ¢ 62 ¢ 62 6V000 €2EVO'0 Y0000 29¥EOD'0 L2000 E0LYZ'0 SO-3L 6V0S0°0 680 € 8 990 ZEE0KE
00 z 612 € 82 g 61 T 62 65000 /6G80'0  £0000 L9¥EOD'D G200'0 ¥EOYZ'0 GO-38  6V0S0°0 020 viE 888! G90 ZEEOKE
L9 2 e €, 9 8 8 T & ¥E000 ¥09200  £000°0 96VEO'0 86000 20920 2000  Y8YSO'0 100 OLL 6L 90 2E€0KE
gL g 12 9L gL L lfZe £  Igg 82000 ZELO'0 Y0000 S9E00  LELO'D SS0SZ0 92000 YE6V00 600 LS 509 £90 ZEEOKE
00 3 see 6 S 6 S £ Sz 82000 2€200  S0000 9SE00 ¥LLO'0 96/v20 22000 990500 600 2 6Ly 290 2E€0KE
00 g seg %6 2 0L Sge¢ €  GE2 €000 82200  S0000 LLZEO'0 ¥2LO0 120920 2000 €LLG00 600 €5 8.5 190 2€80K
59 9% gzhh 9z €2zl 6  vOL S 0S0k 60000 18YS0'0  LO00 +89ZL'0  G920'0 86/8'L 1000  80LLOO v50 2v o 090 ZEEOKE
20 %2 1501 2 10l 8 ¥S0L S €50k 80000 ZI¥S0'0 60000 6vL'0 61200 £€228'F 80000 9EVL0O 520 Lt 681 650 2EE0KE
9 61 2901 6L /901 L vEOL 9  8lOk 10000 652500  L000 €0LZL'0 200 L69LL 20000 ¥6VL00 680 VEL e 850 ZEEOKE
92 6l LL0L 6L L0L L €50L v &vOb 90000 ¥/1S00 80000 89S/L'0 88LO0 6028+ 20000 80SL00 8v0 L£2 267 150 2E€0KE
29 62 €501 62 €501 LL  600L 9 886 80000 ¥66Y0'0  LLOO'0 ZS9L'0 26200 SSO0L'k  LLOO'O E€¥PL00 20 €t 8y 950 ZEEOKE
o€ 0z SOkE 0z SOl L  6/0L SS90k 80000 €9¥S0'0 60000 89610 ¥I200 S68'L 80000 6£9.0°0 620 19 1z G50 ZEEONE
6€e vz 80k  vvZ 80BF 22 viOF £ 998 20000 OtVVO0  THOOD 298VHO €90T0 TSHLt  2OH00 89v800 2L0 st 3 502E80HE
0z 59 1201 G910l 2 lS0L gL 050k LL00'0 ZYESO'0 12000 98910 /2900 YEES'L  ¥2000 80SL0°0 860 L z £50 ZEEOKE
62 S ov8 e 626 kb S98 S Ov8 90000 8¥PYO'0  LO00 LIGEL'D K200 LPEL  2LO00 200L0°0 8L oL 09 250 2EE0KE
gL S 0.9 26 €L g€ 089 S 009 80000 Z9EEO'0 60000 S60L'0  8YYO'0 LVESEO L2000 SLEYOO 650 82 Iy 150 2€80KE
18 28 8222 28 szzz 8t 928 € 7o 8YO00 Y6850 9000°0 THS900  I6E0D S95C  Ero0® +868F0 690 2z o 05028801
0SIP%  OLF (BIN) OD€ 1598 O1F Udgy/dd,e; O1F Negy/lds; OFF Ngg/Odey; OUH  PIF Ul /Odyy, 21F Negg/ddesy P1F  NogdOdyey PFF  Odgo/Od,;  M/UL (Wdd) UL (wdd) N Jequinu ajdures

(BIN) STOV 03103HHOD

zSOILvd 431034400

panuiuol | |1 3719vL

| X1 |

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

SOLARI et al.

L.A.

0 T 8t 2 9 S o5t z 8 70 €0000 crecoD Y0000 000 CTZ000 192850 70000 €900 YE0 <zt zeY STOSOVOrD
¥'0 L ¥5e 28 g9 8 gse b vse €0 1000 S9ZHO'0 20000 ZOYO'0  E€0LO'0 €582°0 8LOO'0 €SLS00 200 L€ 88yl 20 S0Y01D
00 4 Sy L€ 0Sv 9 S 4 Sy €0 €0000 182200 #0000 LOELO'0 G600'0 22€95°0 60000 GBSS00 050 £ ¥Sh €20 S0Y0ID
20 4 (124 0e  2sv S 324 4 [124 ¥0 €0000 2/b200 Y0000 L6000 9000 ¥89¥S'0 L0000 9S00 W0 OEH gLe 120 SO¥0ID
Sl ! feler] gz 00€ € 652 b feler] ¥'0 20000 22L0°0 20000 620¥00 8E00°0 LS062°0 90000 €€2S0°0 820 S6L S0L 020 SO¥0D
ze L ore 2 vee € 8ve b ore $0 20000 S6LLO0 20000 26LE0°0 6E000 S0LL20 L0000 ZLESO'O 890 615 ¥9L 610 SOY0ID
1L 4 544 vy 69v 6 8y 4 544 €0 10000 Sk2200  +000'0 2HL00  ZELO'O LBESSO 2LOO'0 Zv9SO°0 9’0 20k 0z 810 S0Y0ID
¥'0 I 6ve og 192 € 052 b 6ve ¥'0 20000 292,00 20000 6E6E00 2rOO'0 868,20 L0000 SPLSO'0 250 562 0.5 210 S0Y01D
ot + 082 oe 829 ¥ ¥Ze t+ 082 €0 Y2000 €€£900  TOOOD OrvvOD 9000 609280 60000 ttT900 €00 ot Stor Epaeaslviniis]
L9 4 09g l9 ey LL 98E 4 09g 0 €0000 ZLLLO0  $000'0 6€LS00 LSLO'0 €0E9Y'0  8LOO'0 2S850°0 vL0  2ve 062 G10 SO¥0D
A L [ 0e €82 € ¥S2 ! Ko ¥0 20000 Z€2L00 20000 96E0°0 €4000 LE8ZO L0000 S6LSO0 670 262 965 710 S0Y01D
€08 + 8et 8 666 6 86t + 8et &0 9038 TG00  TOOOD 89H2OD YOLOD 95tCO  TEOOD ShTLO0 S50 622 80te £SOV
00 4 0S¥ 0z 0St 4 0t 4 0S¥ G0 €0000 £€2200  +000'0 2€2L00 2900°0 269950 90000 +BSS00 9€0 002 195 210 SOY0ID
70 € Yad g€ €9y L (5244 € vy €0 €0000 €02200 #0000 ¥8L00 LO'0  £09SS0 +OO'0 29500 90 L g6k 110 SOV0ID
et € 282 62 9 ve V6T € 282 €0 €0000 €200 S000°0 66600  YSYOD 609EED 62000 601900 250 7€t 92 oo-SOv0ID
928 £ 98ve s @8z vt 286t 908 70 6000 126900 20000 I9t80D TOVOO TO98T  €E00°D 26TOHO G90 292 €0 B00-S6V0ID
20 € 124 9y  0Sv 8 5124 € 144 €0 ¥0000 S6L200 0000 8SHL00 GHLO'O 90SS0  LLOO'0 S6SS0°0 860 05 zek 800 S0Y0ID
8l 4 S9¥ 2 w2y S 1Sy 4 g9 ¥'0 €0000 696200 Y0000 87200  ¥/000 6/89S50 L0000 €SS0°0 60 181 99% £00 SOY01D
€ € 991 8¢ 609 L 2Ly € 99y €0 %0000 ¥20°0 G0000 26vZ00 LOLO'O SGLES0  LOOO  9¥LS0°0 W0 69 694 900 S0v0¥D
Y € 25t 66 eSS  Lb e € 25y €0 20000 Zv2200  ¥000'0 €92/00 2200 LIZ6S'0 92000 ZHBSO'0 6£0 0L 8Lk S00 SO¥0D
vh- € 544 v vy L 181 € 544 €0 €0000 k200  +000'0 LLZO'O  LOLO'O 9LBESO  LLOO'0 GOSSO0 650 88 0S5+ 00 S0Y01D
60 S 206 0g  6£6 6 G16 S 206 ¥0 L0000 L9S¥0'0 60000 90LGHO 22200 €29¥'L  LOO0  LEOLO'O Y0 vE 66 €00 S0Y0ID
€e 4 €92 & 66} S 152 4 €92 ¥'0 20000 2v2L00  €000°0 99LY0'0 29000 Sb.820  LOOO  600S0°0 ge0 eyl 484 200 S0Y0ID
333 € oz t2 €98 €2 62 € oz 0 TOOOD 90THOD  OOOD 968€0°0 €000 999tE0 9000 $6890°0 110 6t 16 10680701
W20, k668 712,200 | "UsIqesed Ol alewdiw G010

A [t 060+ lz 060+ 8 180 S LL0L G0 80000 €09500  L0O'0 68L8L'0  ¥ESO0 6L 80000 65200 2o 05 0zk 0€0 €+ LEOID
Y 61 Gvok 6L S¥OL L vOL S 10Ok G'0 80000 €9550°0 60000 Z6.9L'0 €6L0'0 6SLLL L0000 E€LyL0°0 ¥20 09 802 620 €1 LE0ID
60~ 61 260+ 6L 60k L  VOLL S LObk $'0 80000 SS850°0 60000 +yZ8L0 6L200 8996°h 80000 60900 €20 6b 21 820 €1 LE01D
€l 9 196 ve  L00L €L 086 9 196 G0 ¥0000 168Y00  LLOO'0 ZBLOL'O 62000 26E29°L ELOO0 9.2L0°0 920 LEL 225 120 ELLEOID
92 S 0€6 22 2ok 6 556 S 0€6 G0 €0000 889Y00 60000 22SSH0 22200 €609SL 80000 +62L0°0 820 LSl 855 920 €+ 1LE0ID
20 S 6£6 o€ 09 LI 9¥6 S 6€6 ¥0 €0000 2SLY00 80000 989GL0  L/Z00 SSLES'L  LLOO'O 60400 920 96 89¢ G20 €4 LEOID
e 4 €8 ¥ 8v6  Sb 998 4 ve8 0 L0000 88L,0'0 80000 LLSEL'0  LSEO'0 pOPE'L  LLOOO Z90L0'0 €10 L9 605 20 €1 LEOID
20 ] 701 6§ yIOb k2 €0k Ok 2Zlolb G0 S0000 YELSO0  8LOO'O L0 9560°0 SELLL'L 2000 LOELOO G20 82 €Lt €20 €4LEOID
Ly 61 650+ 6L 650k L  0S0L ¥  9LOk ¥'0 L0000 €2250°0 80000 SZ0/L'0 €6L00 ¥9SL'k 80000 99720°0 0£0 L ore 220 ELLE0ID
80 4 [ole12 e 208 9 8 2 08y $'0 20000 LOYZ0'0 Y0000 LELZ00  LOLO'O €¥OLO'0 80000 922500 S0 6Vl 996 120 ELLEOID
ok 12 62kt lg 62k 8 ozl G 8kl ¥0 80000 €550°0 1000  ¥68L'0  ¥¥200 8L0T 60000 +€£L0°0 €0 8¢ GLb 020 €+ LEOID
[ 14 €Y0L W eOL Sk 2e0L § 20k €0 €0000 902500 60000 +92LL'0 ¥HPO'0 8529k  9L00'0 SOVL0'0 SP0 2§ Lbb 610 ELLEOID
A 8l 2eHt 8L gekk L ek S 8L ¥0 80000 888500 60000 LE68LO 2LZ00 86L0C L0000 ¥L.0°0 €0 G2l €8¢ 810 E+LEOID
08 2e 8v0L g€ 8v0L 2L 066 S 96 0 0000 S98Y0°0 60000 LELOL'O  LOEO'0 ZSGLG9'L  2LOO0 €27L0°0 810 29 8re L0 ELLEOID
L0 8l 696 9y 166 9EL 9.6 8L 696 0 VYEOOD SO6YOD  €€00°0 BISOFO S€0  TLELOt OO0 9tT00 €€0 2€ 86 910 €LLE0ID
A 22 SLik 22 GHLL 6 90KL S 2OLL ¥0 €0000 9500 60000 SY98L0 29200 LZELE'h 60000 92900 620 2L Lv2 SLO ELLEOID
(323 8 g9t +H§ €92t 82+ 99tk 98 860+ €0 TYOO®0 TESSO0 9000 298H0 9SS0 YZO0THE 26100 €8280°0 Ge0 8b set THOEHESD
0 €2 88014 € 880+ 6 LELE S ¥SLL ¥'0 60000 2E6S00 60000 9096L0 #9200 L9¥0'Z 60000 SGLSL0°0 620 2€ 604 €10 ELLEOID
e 4 oLy 6  ¥bS 8 ey 4 oLy 0 €0000 €Y€200  $000'0 ¥9SL00 €2LO'0 8/809°0 LLOOO LESSO'O 800 88 ELEL ZH0 ELLEOID
Vot 82t 14333 82t Vit ey 90t O 866 0 70000 €000 81000 9vZ9t0 8ETHO 9THELt G000 T29200 020 €€ 62+ HHOEHENS
L8 6L 890} 6L 890 L OO ¥ 6.6 ¥0 L0000 +8v0°0 80000 9E€9+0 €8LO0 2689'h L0000 L6¥0°0 120 20k 98¢ 010 E+LEOID
992 62 62+ o2 62t 8 686t v ¥6 70 80000 trYyOD 80000 ITe8SHD TITOO TLEST 60000 S6€80°0 0 +8 9Tt BOOEHEGD
oet € 968 6t 166 9 €89 € 968 &0 60000 606500 90000 689600 10D 89€96°0 70000 6tTZ00 LL0  Stt 998 8O0 EHEOD
0 61 ELLL 6L €HLL L O S 60Kk ¥'0 80000 895500 80000 S9/8L'0 ¥+20°0 2v86'L 80000 899L0°0 Ge0 98 sve £00 €LLEOID
L2 S €/8 S 996  GL /68 S €/8 €0 ¥0000 €6EY00 60000 86vYL'0  YSE0'0 2¥BLY'L  9L00'0 960L0°0 90 6L 98y 900 €4+ LEOID
6'G 61 960+ 6L 960k L 2S0L S LEOk G'0 80000 8SES0°0 60000 SELL'O 20200 98L8'L 80000 €09.0°0 LE0 201 L2 S00 €1 LE0ID
ot 8t otz 86y vse TEt Ot 8t Oz 0 BETOD €99€0°0  TEOOD HYOHFD 8TLE0 1E€280  25t0°0 621900 810 6t 96t YOO EHENS
€2 14 889 W 98 Hb o v0L 14 889 G0 S0000 LPYEOD'D 90000 SSZLL'0  €220°0 20000k €LO00 +¥¥90°0 [N At LSOk €00 €+LEOID
[t 14 656 8  S66 0L 0.6 4 656 0 20000 8Y8Y0'0 80000 LEO9L'0 L9200 2vEES'L  LOOO  E€2L0°0 €0 26 00e 200 €1LE0ID
0 0z LELE 0z lekk 8 8k § 92l ¥'0 60000 S06S00 60000 6806L0 €+200 SLE0C 60000 LELLOO l£0 08 952 100 €+ LEOID
18'9E.£2,06 W72E0LG L "OMIP alrewbad g1 1e0iD

92 € 244 2€ Ies 9 95t € 244 ¥0 0000 ¥92200  ¥000'0 9200 26000 9¥9950 60000 LLLSO0 v20 Lb g6k 0S0 H/E0ID
Sy € 224 2 LLS 9 sov € 244 ¥0 €0000 69v200  S0000 ELZO0 96000 6O8S'0 60000 LL6SO0 2€L €62 zee 6Y0 H/E0ID
90 4 651 ve 8Ly 4 29 4 651 ¥'0 €0000 €26200  €000°0 98€L0°0 69000 695,50 90000 S9950°0 €90 SvE 0SS 80 H/E0ID
6L € 434 e 999 9 697 € 434 G0 ¥0000 €LLZ00  S000'0 ZE690'0 6800°0 92850 80000 6¥L90°0 oL 8L€ €22 L¥0 LYEOID
L0 4 951 22 Uy 4 657 4 95¥ #'0 €000'0 €8220'0  #000'0 62€.0°0 €900°0 ZpL/S'0 90000 €9950°0 LS50 SS€ 029 9¥0 LYEOID
oSIP%  OLF (BN) 8Be1S88 OIF Gdgy,/Ad,g; OFF Negr/Od,0 OFF Ngeo/ddgez OUH  OFF  Ulye/Odgry @FF  Nggg/Odgyz 2FF  Negr/Od,0; 2FF  Odggg/dd,e; ML (wdd) yy (wdd) 0 Jequinu aidwes

(BN) S3DV 03L03HHOD

zSOILVd 031034400

panuijuol | |1 3719vL

[ x|

Geologica Acta, 9(3-4), 329-350 (2011)

DOI:

10.1344/105.000001695



L.A. SOLARI et al. Paleozoic-Mesozoic evolution of the Chuacus Complex, Guatemala

BAEZRoEIToRAXTAATARERARIZARIRE

I

B

: g 3
L SLEEEEEDE ST EEEELEIEREEDES E E
§£§5§ﬁﬁgﬁ&ﬁ&ﬁgﬁsaaﬁaaeﬁaﬁzzﬁaﬁsa : g
Silogonooaenagunizogucogoncezagy g g
§ 1937994908098 R 29800 T4NERAY §
St mn-neman- - EOE L. B RN e Ve g § 3
Eﬁi?ﬁ&EESaiﬁgﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁ : g
g535232333333:52383233533433233333 g %
cRIEECECgRangnasiistabiceatas i
NTHTTETHIT T
o | |
E@é%é%éE33'§7§§§§%é@é%éééééﬁééééﬁgﬁg |
P
AHEH T EHIT
stsesetisanisatatnageennanny)
s |
§ Ese
SEETAPTEEH R EEELELE §§§%§

SgersERsIYRYR nagmzzgwgganmgmaegéz g

E L]

i

Hil

iz

3

.ﬂapamntaga BITCHE Are exprassed at

TABLE Il T Continued

S

Geologica Acta, 9(3-4), 329-350 (2011) [Xiv|
DOI: 10.1344/105.000001695




