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Introduction

Formerly known as the Martinez Ranch area (e.g., see Davis, 1975; Davis and
others, 2004), the Salcito Ranch area is located at the southeastern-most corner of the
Rincon Mountains (Figure 1) and contains a magnificent display of the structural
characteristics of the Catalina-Rincon metamorphic core complex and superposed
Basin and Range faulting. We carried out large-scale mapping of the geology of a part
of this area in the mid-1990s. This mapping, which was initiated as a class project,
expanded to become part of a larger study of geologic structures associated with
extensional tectonics in a region centered on the Catalina and Rincon Mountains.
Observations and conclusions based on this larger work were published in the
Geological Society of America (GSA) Bulletin (Davis and others, 2004). The GSA
Bulletin journal article contains a simplified, generalized version of the more detailed
geological map of the Salcito Ranch area. Furthermore, practical page limits for the
article prevented an elaboration on certain descriptive details that may be of interest.
Thus we take this opportunity to release this more comprehensive accounting of our
findings as an Arizona Geological Survey Contributed Report, with the expectation that
the map (Plate 1) and this text will be useful to others.

Broad Tectonic Relationships

Cenozoic extension in the southern part of the Basin and Range province in the

western Cordillera is the product of two major deformations, distinguishable both in
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Figure 1. Top: Index map and showing location of Salcito Ranch study area.
Bottom: Photograph showing profile of Rincon Mountains that parallels Catalina detachment fault. View
looking from southeast to northwest. Salcito Ranch study area is located in lower left where the valley
floor meets the lower flank of the range. Martinez Ranch normal fault expressed in steep mountai-flank

topography on right side of photo.



timing and style. In the late Oligocene-middle Miocene, between about 25 and 18 Ma
(Crittenden and others, 1980; Davis, 1980, 1981; Dickinson, 1991; Force, 1997; Davis
and others, 2004; Damon and Shafiqullah, 2006), the crust was extended by
deformation accommodated by regional brittle-ductile shear zones, now expressed in
the form of metamorphic core complexes and detachment faults. Then, in middle
Miocene-Pliocene time, between ~15 and 5 Ma, the crust was extended by deformation
accommodated by normal faults that cross cut and exposed deep levels of the core
complex. Rock fabrics and structural trends indicate that local core-complex extension

was NE-SW oriented, in contrast to later E-W Basin and Range extension.

The geology and regional tectonic significance of the Catalina-Rincon
metamorphic core complex has received significant attention in the literature. This work
focuses on late Oligocene-early Miocene shearing and detachment faulting circa 25 to
20 Ma along the Catalina brittle/ductile shear zone at the southeast corner of the Rincon
Mountains. The inferred depth level for the most deformed (sheared) rock in the Salcito
Ranch area is ~10 km (Davis and others, 2004). Though exposures of Basin and
Range faults are rare within southern Arizona, the Salcito Ranch area contains one of
these (the Martinez Ranch fault), which truncates the core-complex fabrics (Drewes,
1974, 1977).

Basic Map Relationships

We mapped the Salcito Ranch area at a scale of 1:6000 (see Plate 1, Figure 2).
It contains a superb display of metamorphic core complex fabrics and structures.
Mylonites, ultramylonities, and microbrecciated mylonites are very well exposed, and

they are derived from a granitic protolith. Furthermore, not only is the gently dipping



Catalina detachment fault well exposed, it is accompanied by a similarly oriented
Asubdet achment 0O terisafunetérs beneatmitgandawitiinghe mylonities
(see Plate 1, Figure 2). A subdetachment fault (hamed the Javalina fault) was
discovered and mapped by Davis (1987) in Saguaro National Park (East) along the
western margin of the Rincon Mountains. Its actual physical (topographic) expression is
nil, and yet its trace can be placed consistently within several meters because of the
profound contrasts in rock and fabric above and below. In contrast, the physical
expression of the subdetachment fault within the Salcito Ranch area is magnificent.
Another attraction of the Salcito Ranch area is the presence of well exposed,
though thinned, upper plate stratigraphy with units ranging from Precambrian to
Miocene in age (see Plate 1, Figure 2). Furthermore, along the eastern margin of the
area the Martinez Ranch fault, of Basin and Range origin, truncates the upper-plate
stratigraphy, core-complex mylonites, detachment fault, subdetachment fault, and
crystalline protolith. The Martinez Fault defines the steep eastern margin of the Rincon

Mountains (see Plate 1, Figure 2) (Drewes, 1974, 1977).
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Figure 2 . Geologic map of the Salcito Ranch locality emphasizing faults and fault rocks related to the Catalina detachment fault. Key to
fault-rock units (also see Table 1) : ¢, cataclasite, cohesive microbreccia, and breccia derived from mylonite; cl, cataclasite as above only
beneath sub-detachment; g, gouge; m, mylonite, protomylonite and ultramylonite. Protolith for fault rocks is considered to be Eocene
Wilderness Suite Granite (quartz monzonite). Rock unit abbreviations: Yr, Pinal Schist and Johnny Lyon Granodiorite; Cb, Cambrian Bolsa
Quartzite; Ca, Cambrian Abrigo Formation; Dm, Devonian Martin Formation; Ph, Pennsylvanian Horquilla Limestone; PPe, Pennsylvanian-
Permian Earp Formation; Tp, Oligocene-Miocene Pantano Formation; Tdb, Oligocene-Miocene(?) diabase dikes and sills; Qal, Quaternary
alluvium. Map based on field mapping by the authors and compilation of previous mapping by Drewes 1974, 1977; Liming, 1974.




Catalina Detachment Fault

The Catalina detachment fault is readily traced, east-west, though the southern
part of the map area where it dips 10° to 20° southward. It separates non-mylonitic and
non-cataclasitic upper plate rocks from underlying cataclastic and mylonitic rocks (see
Plate 1, Figure 2). The location of the detachment fault is easy to spot, for it separates
non-mylonitic, non-cataclastic upper plate rocks from an underlying ledge of brown or
gray cataclasite and ultracataclasite. In places the trace of the fault has clear
expression as a smooth surface. At a number of locations directly above the Catalina
detachment fault, gouge zones as thick as 10 m are developed at the expense of upper
plate rocks. One of these zones of gouge, formed in Precambrian granite, contains
abundant, faceted, fist-size nodules of granite that survived milling. These are
enveloped in a talc-like gouge.

Upper Plate Rocks

Upper plate rocks above the detachment fault were mapped by Liming (1974)
and Drewes (1977), and both Liming (1974) and Davis (1975) carried out detailed
structural analysis of folds. Although we spent some time mapping and measuring
structural features within the upper plate (see Plate 1), this was not a focus of study.
The upper plate of the Catalina detachment fault consists of slices of recognizable
Precambrian, Paleozoic, and Oligocene-Miocene units, most of which are internally
deformed in one way or another (Figure 3). Most of the slices eventually lose continuity
along strike, reflecting younger-on-older truncations by faulting (see Plate 1). The
overall dip of the upper plate rocks is gently to moderately northward, i.e., back-tilted

toward the Catalina detachment fault.



Figure 3. Stratigraphy and fault-rocks of the Salcito Ranch map area.

































