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INTRODUCTION

During the period April 15-October 18, 1996, the authors mapped the geology of about 110
square kilometers west of Nogales, Sonora, Mexico along the international border near Los
Adobes Rancho for Minefinders Corporation, Ltd.. Approximately 46 days were spent in the
field.

SUMMARY OF GEOLOGY

Reconnaissance geologic mapping focused primarily on the Mesozoic and Tertiary igneous and
sedimentary rocks that lie both north and south of the main road into the area. No fossil or
radiometric age data were obtained from the area, and age assignments, made on stratigraphic
and intrusive relationships, are provisional at best.

The oldest rocks in the map area include generally coarse terrigenous clastic units (KJsc, KJsl,
KJs, KJc) that generally dip moderately northeast. Similar units mapped as the La Jareta
Formation in the Planchas de Plata area just south of the map area (Segerstrom, 1987) and
immediately north of the international border as the Salero Formation (Drewes, 1981) or as the
Summit Conglomerate (informal) and/or Bisbee Formation (Riggs, 1987) are thought to be
Jurassic or Cretaceous in age. These sedimentary units are overlain by felsic pyroclastic beds
(KJft, KJftb) that are in turn overlain by dacite (KJd, KJdv, KJda). Locally dacite (KJdi) also
intrudes older sedimentary units.

Intruding and overlying the sedimentary, pyroclastic, and dacite units is a complex of rhyodacitic
hypabyssal intrusions, pyroclastic rocks and flows (KJrd, KJrdi, KJrdv). The rhyodacite complex
includes quartz-feldspar porphyry, felsic tuff, and porphyritic flows, and is found throughout the
map area. In the eastern and southeastern parts of the map, however, conglomerate and
sandstone (KJsc) depositionally overie both rhyodacite (KJrd) and dacite (KJd). This
relationship indicates that the Mesozoic sedimentary units and/or the rhyodacite complex shown
on the map includes rocks of at least two different ages. The rhyodacite complex is likely in
part correlative with the Las Avispas Formation in the Planchas de Plata area south of the map
area (Segerstrom, 1987) and with the equivalent Cobre Ridge tuff/tuff of Pajarito to the north
(Riggs, 1987; Riggs and others, 1993). Riggs and others (1993) report a Middle Jurassic U-Pb
age from a tuff of Pajarito sample about 7 km north of the eastern part of the map area.

In the eastern part of the map area andesite flows and flow breccia (TKa, TKab, TKav) overlie
older rhyodacite (KJrd) and clastic units (KJsc). The andesite is likely correlative with the
hornblende pheno-andesite of Sergestrom(1987) in the Planchas de Plata area. Andesite and
older rocks are, in turn, overlain by rhyolite tuff and tuff breccia (Trt). The rhyolite locally
forms dikes (Tri) that cut older rocks.

Younger flow-banded dacite (Tdf), dacite agglomerate and tuff breccia (Tdat), and tuff breccia
(Tdtb) crop out in the northwest part of the map. Flow-banded dacite and dacite intrusions
(Tdf, Tdi) can also be found in the east-central part of the map. Dacite flows and pyroclastic
units (Tdv), little-studied for this map, also cap a few high peaks within the map area and
underlie the highland in the northwest part of the map. These dacites mark the southern end of
the Oligocene volcanic field that underlies the Atascosa and Tumacacori mountains north of the
international border (Drewes, 1980).



At the southeastern end of the map area an overlapping unit of sedimentary breccia (Tsb) fills a
Tertiary(?) basin. Similarly, a fault block southwest of La Junta preserves a felsic, tuffaceous,
sedimentary breccia (QTsb). Two types of Quaternary alluvial deposits are present in the map
area. Older gravels (Qao) locally cap ridges in the area, and probably filled dissected, older,
Quaternary basins. Modern alluvial and colluvial deposits (Qay, Qt) are present along active
drainages and steep slopes.

STRUCTURE

The structure of the area is dominated by northeast- and northwest-trending high-angle fault
systems. In the northwest part of the map, the northeast-trending faults likely reflect the oldest
faulting episodes, for they generally have no topographic expression and are truncated by
northwest-trending faults. Northwest-trending faults generally follow topographic lows, and are
in part post-Oligocene in age. The extensive area of structurally shallow Mesozoic and Tertiary
sedimentary and volcanic rocks in the eastern part of the map is preserved between the Los
Adobes and Sierra La Esmeralda faults (D-D’).

Northeast-trending faults just west of La Junta in the southwest part of the map truncate unit
QTsb and may reflect Quaternary reactivation of older faults. The northeast-trending El
Palomino fault system in the eastern part of the map truncates the Los Adobes fault and unit
Tsb, and is apparently the youngest major fault system in the map area.

Mesozoic layered units within the map area commonly dip moderately northeast and may reflect
earlier tilting of these units, or tilting along high-angle faults, such as the El Jano Bajo and Los
Adobes fault systems. Gentle to moderate southeast dips in unit Tsb near the El Palomino fault
reflect up-to-the-northwest drag of the gently northwest dipping unit (E-E’).
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DESCRIPTION OF ROCK UNITS

Qay--YOUNGER ALLUVIUM
Qt--TALUS AND UNDIFFERENTIATED COLLUVIAL DEPOSITS
Qao--OLDER ALLUVIUM

QTsb--SEDIMENTARY BRECCIA-Light gray- to buff-weathering, crudely stratified sedimentary
breccia with angular to subangular felsic igneous granule- to cobble-sized clasts, set in a
fine-grained, tuffaceous sandstone and siltstone matrix.

Tsb--SEDIMENTARY BRECCIA AND CONGLOMERATE-Lavender to buff, crudely
stratified, poorly to moderately consolidated, granule to cobble sedimentary breccia and
conglomerate. Locally contains scattered boulders. Clasts igneous or sedimentary,
depending on lithology of underlying bedrock.

Tq--SILICA MOUND-Extensive outcrop of quartz and chalcedony at Trt-TKa contact in
northeast part of map. May be relict hot spring deposit.

Trt, Tri--RHYOLITE-Trt-Rhyolite Tuff-White to light yellow, crystal-lithic tuff, lithic-crystal
lapilli tuff, and tuff breccia. Tri-Felsic Intrusions-White to light yellow, fine-grained and
aphanitic rhyolitic intrusions. In north-central part of map abundant rhyolite dikes and
stocks form a dike swarm within map unit Krd.

Tdv--DACITE-Undifferentiated dacite(?) flows and pyroclastic units. Caps Cerro La Dura and
Cerro La Pistola and forms highland in northwest part of map.

Tdf, Tdat, Tdtb, Tdi--DACITE FLOWS, PYROCLASTIC ROCKS AND INTRUSIONS-Tdf-
Dacite Flows-In northwest part of map predominantly gray, flow-banded porphyritic
dacite (southern part) grading northward into flow-banded dacite porphyry (northern
part). No consistant orientation to flow banding. In east-central part of map light gray-
to lavender-weathering, locally flow-banded, porphyritic dacite with biotite and
hornblende phenocrysts. Tdat-Agglomerate and Tuff-Primarily dacite agglomerate with
clasts up to 30 cm across interbedded with subordinate amounts of lapilli tuff, tuff
breccia and flows. In northwest part of map. Tdtb-Tuff Breccia-Massive, light tan,
dacite tuff breccia, with clasts up to 25 cm across. Possible vent breccia in northwest part
of map. Tdi-Dacitic Intrusions-Small bodies in southeastern part of map that are clearly
intrusive into map unit KJsc.

TKa, TKab, TKav-ANDESITE-Tka-Andesite Flows-Gray- to dark brown- to maroon-weathering,
medium gray, porphyritic, hornblende andesite flows and flow breccia. Generally with
hornblende phenocrysts set in medium gray, sugary groundmass. Commonly vesicular.
TKab-Andesite Flow Breccia-Gray, andesite flow breccia. TKav-Vent Breccia-Gray,
angular to rounded andesite and sedimentary cobbles and boulders in possible vent
from which andesite flows of map unit TKa were erupted.



KJdv--DACITE FLOW-Lavender-weathering, light gray, porphyritic hornblende dacite.
Hornblende (15%) and feldspar (25%) phenocrysts up to 10.0 mm across.

KJrd, KJrdv, KJrda, KJrdi-RHYODACITE COMPLEX-KJrd-Heterogeneous complex of
hypabyssal rhyodacite intrusions, flows, and pyroclastic rocks. Typically fine-grained,
porphyritic with rounded to euhedral quartz and euhedral K-feldspar (major) and
plagioclase (minor) phenocrysts. Phenocrysts generally make up 20 to 60% of rock.
Locally intrusions of quartz monzonite are present. Color ranges from medium gray to
white to orange, with orange Fe-staining characteristic of the unit north of El Jano Bajo
and Los Adobes faults and west of Canada La Dura. KJrdv-Rhyodacite Flow-Pink to
orange to light gray porphyritic biotite-hornblende rhyodacite flow. Feldspar phenocrysts
generally comprise 10-30% of rock. Pink and orange color is due to pervasive hematitic
Fe-stain. KJrda-Altered Rhyodacite Porphyry-In southeast part of map rhyodacite
porphyry is red- to orange-weathering, pervasively iron-stained, and locally silicified.
Possibly represents a separate KJrd phase. KJrdi-Smaller bodies that are clearly
intrusive into adjacent units.

KJd, KJda, KJdi--DACITE COMPLEX-KJd-Dark gray to purple porphyritic dacite (may be in
part andesite), with plagioclase phenocrysts up to 1.0 cm across comprising 15-50% of
the rock. Hornblende ( 5%) and biotite (5%) are up to 5 mm across. Locally the
groundmass is very fine-grained. Locally includes agglomerate, and agglomerate is
common in unit northwest of Los Adobes. May be in part intrusive. KJda-Altered
Dacite Complex-Light gray to lavender porphyritic dacite. Comonly exhibits Fe-staining
and/or slight bleaching. Includes numerous dikes of KJrdi. Locally flow banded.
Includes dark gray (andesite?) intervals, and dacite agglomerate. KJdi-Dacite as in KJd
that is clearly intrusive into sedimentary units.

KJft, KJftb--FELSIC PYROCLASTIC ROCKS-KJft-Felsic Tuff-Ranges from white, fine-grained
quartz-feldspar crystal tuff, to white, lapilli-bearing, crystal-lithic tuff, to buff, lithic tuff
breccia. Thickness variable and found both as interbeds and in possible vents. Grades
into tuff breccia and agglomerate of map unit KJftb and into tuffaceous pebbly
conglomerate. Generally structureless, but locally exhibits crude stratification. Includes
tuff units at various stratigraphic positions. KJftb-Tuff Breccia-Interbedded, buff tuff
breccia and red-purple dacite agglomerate. Mapped separately from KJft north and
northwest of Los Adobes, where agglomerate mixed with tuff breccia is common and tuff
beds are rare. Beds generally structureless.

KlJsc, KJsl, KJs, KJc--CLASTIC SEDIMENTARY ROCKS-KJsc-Sandstone and Conglomerate-
Interbedded medium-to thick-bedded arkosic sandstone, pebbly sandstone, and granule
to boulder conglomerate. In southwestern part of map the sandstone is generally brick
red due to abundant hematite cement. Commonly tan to orange-weathering in northeast
part of map. Sandstone generally fine- to medium-grained, well sorted, and subrounded.
Conglomerate interbeds are generally massive, up to 10 meters thick, and lenticular over
several hundred meters along strike. Clasts in the conglomerate are igneous and range
from granules to boulders; they are generally rounded or subrounded, but locally are
subangular. In the southeast part of the map near El Bellotal the unit contains abundant
sedimentary breccia. Locally the conglomerate becomes agglomeratic, with a volcanic
groundmass. The unit includes minor interbeds of siltstone and limestone. KJsl-
Limestone and Sandstone-Interbedded light gray, thin-bedded limestone and lavender-
weathering, dark gray, thin-bedded siltstone. Localy limestone beds are up to 1.0 m



thick. KJs-Sandstone-Brown to buff to brick red, medium- to thick-bedded, fine- to
medium-grained arkosic and feldspatholithic sandstone. Includes minor interbeds of
granule to cobble conglomerate, siltstone, and thin-bedded limestone. KJc-
Conglomerate-Very thick, massive beds of cobble to boulder conglomerate mapped
separatly from KJsc. Locally includes sedimentary breccia and agglomerate. Originally
fanglomerate.



