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Sells 100K simplified stratigraphic units 
Simplified map unit scheme for Sells 100K compilation, combines related units from full 
classification.

d Surface deposits related to human activity (Recent)
Areas of significant recent surficial disruption due to various human activities. Includes 

dams, sand and gravel quarries, large cattle tanks, areas leveled for mining and other 

development activity, etc.

Qs Quaternary surficial deposits, undivided
Non-consolidated to moderately consolidated terrigenous clastic material forming eolian, 

lacustrine, and alluvial deposits in modern physiographic basins and as veneer on bedrock in

 mountain areas.  This unit mapped where surfical deposits have not been studied. Geologic 

unit definition source: PAPQUnit cleanup Phoenix NW

Qsa Quaternary piedmont alluvial deposits, undivided
Units Qy, Qm and Qo, are undivided.  Mapped in areas of generally less dissection, with 

washes 0.5 to 5 m beneath relict surfaces.  Poorly to moderately indurated alluvium, 

becomes finer grained in basin center areas. Regional reconnaissance unit. Geologic unit 

definition source: PAPQUnit cleanup Phoenix NW

Qtc Colluvium and talus, undivided
Unconsolidated to moderately consolidated colluvium and talus deposits on steeper 

hillslopes.  These hillslope deposits are typically weakly bedded, subangular to angular, 

poorly sorted sand and gravel. Geologic unit definition source: PAPQUnit cleanup Phoenix 

Qyc Modern channel deposits
Compilation unit for sand and gravel deposits in active, open channels of tributary washes 

on the piedmonts that could be delineated at a scale of 1:24,000.  This unit is composed of 

moderately-sorted sand, gravel, and pebbles with some cobbles in the lower piedmont areas 

to poorly-sorted sand, gravel, pebbles, and cobbles in the upper piedmont areas.  Channels 

are generally incised less than 0.5 to 1 meter below adjacent Holocene terraces.  Channel 

morphologies generally consist of a single thread deep high flow channel or multi-threaded 

shallow low flow channels with adjacent gravel bars.  The channels are flood prone and are 

subject to deep, high velocity flow during moderate to large flood events.  Channels are 

subject to scouring and bar deposition.  Banks are subject to lateral erosion.  There is no 

soil development in this fluvially active unit, and little or no vegetation within the channels.

 Geologic unit definition source: PAPQUnit cleanup Phoenix NW

Qy Holocene piedmont alluvium, undivided
Mostly alluvium, may include some eolian deposits.  This unit is characterized by 

unconsolidated, stratified, poorly to moderately sorted sand, gravel, cobble, and boulder 

deposits that underlie small active channels, low terraces, and alluvial fans. In some places 

this designation is used where the Qy1 and Qy2 surfaces are too intricately intermingled to 

map separately at this scale.  These areas may be subject to occasional to frequent flooding.  

Terraces and alluvial fan surfaces are 0 to 2 m above active channels.  Terrace surfaces are 



frequently mantled by sandy loam sediment.  Alluvial surfaces exhibit bar-and-swale 

topography, with the ridges typically being slightly more vegetated.  Surfaces have minimal 

or no rock varnish or desert pavement development, and may be subject to inundation 

during large floods.  Late Holocene soils are minimally developed, but Middle and Early 

Holocene soils typically contain cambic horizons, weak calcic horizons (not more than Stage

 I), and are noticeably reddened.  Surface colors are light brown to yellowish brown, with a 

slight reddening with depth due to oxidation. Some of the older soils may contain weakly 

developed argillic horizons.  Soils are classified as Torrifluvents, Torriorthents, 

Camborthids, and Calciorthids.  Surface soils are not indurated with clay or calcium 

carbonate, so surfaces have relatively high permeability and porosity. Geologic unit 

definition source: PAPQUnit cleanup Phoenix NW

Qyi Holocene to Pleistocene alluvium
Gravel, sand, silt and clay, generally weakly to moderately consolidated.  Includes Middle 

to late Pleistocene alluvial fans intricately incised by stream channels with younger deposits 

on a scale too small to map, and Holocene to Middle Pleistocene piedmont alluvial deposits

 of uncertain age. Geologic unit definition source: PAPQUnit cleanup Phoenix NW
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Sells 100K simplified stratigraphic units 
Qi Middle to late Pleistocene piedmont alluvium, undivided

Moderately consolidated sand, sandy gravel, or gravel deposits underlying surfaces with 

some soil development, genererally redder than Qy soils, with less clay and carbonate 

accumulation than Qo soils.  Surfaces slightly to moderately  incised  by active channels. 

Geologic unit definition source: PAPQUnit cleanup Phoenix NW

Qir Pleistocene river deposits, undivided
Deposits are  composed of poorly sorted, subrounded to subangular, clast supported 

conglomerate, with abundant channelized lenses of framework conglomerates.  Clasts are 

pebble to cobble in size. The matrix is composed of coarse sandstone which is cemented by 

calcite.  Terrace deposit may be very thin (< 3 m thick). Terrace surface typically 10  to 30 

m above the active channel.  Soil development is moderate with some clay accumulation 

where terrace surfaces are well preserved. Geologic unit definition source: PAPQUnit cleanup

 Phoenix NW

Qo Early Pleistocene piedmont deposits
Alluvial fan surfaces and deposits that consist of typically very poorly sorted cobbles to clay,

 including angular to subangular cobbles and pebbles and clay.  Deposits typically are very 

poorly sorted, including angular to subangular cobbles and pebbles with sand and minor silt

 and clay. These deposits are moderately consolidated and commonly are indurated by soil 

carbonate.  Surfaces are moderately to deeply dissected, with 2 to 10 m of relief between 

channels and ridgecrests.  This unit occupies the highest  topographic positions on the 

piedmonts and occurs only on the upper piedmont.  Original fan surfaces have been removed 

by erosion, so the characteristic topographic expression of these deposits are alternating 

ridges and valleys. Soil development is moderate to strong, depending on local preservation.

  Reddish-brown argillic horizons are moderately- to well-developed on planar, relatively 

well-preserved alluvial surface remnants in the Daisy Mountain area.  All soils are dominated

 by carbonate accumulation.  Surfaces typically are littered by carbonate fragments derived 

from eroded or perturbed petrocalcic horizons; this gives Qo surfaces a light appearance on 

aerial photographs.  Cemented petrocalcic horizons are commonly exposed on side slopes 

below ridge crests. Geologic unit definition source: PAPQUnit cleanup Phoenix NW

Qor Early Pleistocene river terrace deposits (750 ka to 1.6 Ma)
Old terrace remnants of major rivers. Early Pleistocene terrace deposits of the Agua Fria 

River and Hassayampa Rivers. These terrace deposits represent the highest and oldest 

terraces of the Agua Fria River and Hassayampa River that record the maximum aggradation 

of the rivers. Terrace surfaces are fairly flat or broadly rounded, but all terrace surfaces are 

moderately to deeply dissected by tributary

drainages and the river and have been substantially modified by erosion. Exposures are poor,

 but well-rounded gravel is evident at the surface. Terrace surfaces are also covered with litter

 from underlying petrocalcic soil horizons. Terrace surfaces range from about 20 to 30 m 

above the active river channel, and are higher in more northern, upstream areas. Geologic 

unit definition source: PAPQUnit cleanup Phoenix NW



QTo Older undivided alluvium
Poorly to well consolidated conglomerate, sandy conglomerate, sand and some fine-grained 

deposits, forming relict alluvial fans with locally preserved Early Pleistoce or older soils and

 relict soils, generally proximal to bedrock. Generally deeply dissected, such that 

geomorphic surfaces of deposition are only locally preserved.  Regional reconnaissance unit. 

Geologic unit definition source: PAPQUnit cleanup Phoenix NW

QTsa Older piedmont alluvial deposits
Gravel containing rounded boulders of locally derived rock types. Older piedmont alluvial 

deposits proximal to mountain fronts and in upper parts of drainage basins where older 

deposits are preserved. Not as deeply dissected as QTo, sufuraces of deposition preserved. 

Includes mostly Qm, Qo and QTo type deposits and Qm or Qo surfaces. Regional 

reconnaissance unit. Geologic unit definition source: PAPQUnit cleanup Phoenix NW
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Tsy Basin Fill conglomerate

Slightly tilted and faulted conglomerate, mostly pebble-cobble, some boulder beds and local

 sand lenses. In basin along Bellotas Canyon, west of Cobre Ridge along mexican Border. 

Tg of Drewes (1998).  Also in basin along Arivaca Creek and Sapori Wash. Conglomerate 

observed in Sapori Wash is volcanic lithic, proximity and lithologic similarity suggest 

correlation to volcanic clast conglomerate along southern end of Sierrita Mountains. These 

slightly-tilted conglomerate units seem to fill a series of small half graben that pre-date the 

formation of the modern Basin and Range physiography. Volcanic rocks are interbedded in 

Tres Bellotas Canyon. Geologic unit definition source: SMR 020706 Rock unit edits

Tcv Volcanic-lithic conglomerate and sandstone of Proctor Wash
A heterogeneous volcaniclastic unit consisting of clast-supported, boulder-cobble-pebble 

conglomerate in the north grading to the south into cobble-pebble, sandy, matrix-supported 

conglomerate and pebbly sandstone.  The unit locally includes pumiceous sandstone beds 

and rare dacitic pyroclastic beds less than 1 m thick with abundant plagioclase, biotite, and 

hornblende phenocrysts.  Bed thicknesses decrease from very thick-bedded to massive in the 

north to medium- to thick-bedded and thin- to medium-bedded to the south.  The unit 

interfingers with the andesite of Tinaja Hills and the dacite of Tinaja Peak along the northern

 edge of the Tinaja Hills.  Volcanic lithic clasts in the unit represent a diverse suite of 

Mesozoic and Tertiary rock types derived from the Tinaja Hills, Batamote Hills and the 

Sierrita Mountains.  In general, volcanic clasts in the north are exclusively Mesozoic, but 

sparse lenses of conglomerate with Tertiary volcanic clasts also occur in this area.  The 

lowermost portion of this unit (strata that underlie the andesite of Tinaja Hills) is equivalent 

to the volcanic lithic sandstone (Tvs) of Spencer et al., (2003) to the east.  The 

volcaniclastic conglomerate and sandstone is at least 500m thick.  Age is Late Oligocene or 

Miocene.

Includes rocks included in the unit base on photogeologic mapping to the south and east of 

the Batamote Hills 7.5 minute quadrangle. Geologic unit definition source: Ferguson et al 

2003 and Johnson et al 2003

Tvj Volcanic rocks of Jalisco Ridge
Intrusive and extrusive rhyolite, probably remains of dome complex, with tuffaceous 

pyroclastic apron deposits. Includes four subunits--intrusive rhyolite, extrusive rhyolite, 

conglomerate,  and tuffaceous rocks mapped. ASTER image indicates that similar rocks 

probably continue eastward to the Bartolo Peak-Apache Pass area, and southward to the 

vicinity of Ruby. Geologic unit definition source: Drewes 1997 1998 Arivaca Bartlett 

Thp Helmet Peak fanglomerate
The Helmet Fanglomerate was defined by Cooper [1960], reference exposures along a south-

trending line between about UTM 493000E, 3535700N and UTM 493000E, 3531000N.  

The width of the Helmet Fanglomerate normal to the average strike of bedding is about 4275

 m. Using an average dip of 42° (based on 32 measurements), the thickness of the Helmet 

Fanglomerate is 2860 m (9385 ft.). The unit consists mostly of conglomerate, with some 

sandstone.  A porphyritic andesite lava flow (mapped as a member Thpa) and a thin 



tuffaceous sandstone form marker horizons within the unit.  In the southwestern part of the 

outcrop area massive monolithologic breccia lenses (unit Thx)  are present within the unit.  

These appear to be associated with the trace of the San Xavier Detachment fault, and the map

 distribution of the andesite and tuffaceous markers suggests that they pinch out into the 

breccia zone.

The main conglomerate and sandstone part of the unit is generally massive to poorly bedded

 (10-100 cm beds), poorly consolidated conglomerate, pale gray, tan, reddish brown, and 

brown.  Clasts are generally matrix supported with sandy and silty matrix.  Clasts are 

generally subangular, 1-50 cm, locally to 1 m and rarely to 5 m, and consist primarily of 

underlying Mesozoic quartz-rich sandstone and Demetrie mafic volcanic rock, with locally 

abundant quartzite, quartz-rich felsite, gray limestone marble, tan dolostone marble, and 

medium to fine grained felsic granitoids, and rare rounded quartzite pebbles and cobbles that 

are likely recycled clasts.  Clasts look as if they could have been derived from local rock 

types.  Some conglomerate contains a high proportion of red, silt-rich matrix and could 

represent debris flows.  Forms low, debris-covered hills, with sparse outcrop.

Tuffaceous sandstone forms en-meter-thick zone of friable sandstone, pale white to locally tan

 or light reddish tan, poorly consolidated medium-grained sandstone with 1-3% reflective 

biotite that looks fresh enough to date.  Beds are 1-5 cm thick. This unit crops out in the 

area Damon and Mauger [1964] collected a K-Ar sample of "tuff" (biotite K-Ar date of 

28.6±2.6 Ma from sample RM-01-64, [same as date #836 of Reynolds et al., 1986]), but tuff

 could be reworked and possibly contaminated by detrital biotite. Geologic unit definition 
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source: Richard et al 2003 Twin Buttes

Tb Middle Tertiary basaltic rocks
 Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Ta Middle Tertiary intermediate-composition lava flows
Generally small volume andesite to dacite volcanic rocks interbedded with other tertiary 

strata. Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Tr Middle Tertiary Rhyolitic volcanic rocks
Generally small volume rhyolitic lava complexes, endogenous or exogenous domes. 

Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Ti Tertiary granitoid hypabyssal rocks
Various porphyritic to homogranular generally fine-grained diorite to granite in small 

intrusions. Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Tvs Tertiary volcanic and sedimentary rocks, undivided
Tertiary volcanic rocks, possibly with interbedded sedimentary rocks. Photogeolgoic in 

western Sierrita Mountains. Geologic unit definition source: SMR 020706 Rock unit edits

TKw Wilderness Suite granitic rocks
Suite of granitic rocks that includes older, more biotite-rich phases that are typically foliated 

or even gneissic, grading to younger, lighter colored phases, locally including muscovite or 

garnet-bearing phases. Contacts with country rock are commonly complex, mixed, lit-par-lit 

intrusion zones. Geologic unit definition source: SMR 040406 CGI 'lithology' 

TJgp Mixed Jurassic rocks and granitic rocks of Canoa Ranch
Haxel unit Jp mixed with granitic rock of Canoa Ranch. Geologic unit definition source: 

Haxel 1987-89 Arivaca Area mapping

TXgr Gunsight granitoid suite
Heterogeneous granitoid rocks and schist intruded by pegmatite and aplite

(Tertiary – Proterozoic?) – A heterogeneous granitoid suite dominated by fine- to medium-

grained quartz monzodiorite, monzodiorite, quartz diorite, and granodiorite containing 15-

40% mafic minerals. The mafic minerals (biotite, subordinate hornblende, and traces of 

sphene) commonly form fine-grained aggregates up to 1cm across that are partly replaced by 

chlorite and epidote. Foliated inclusions of fine-grained diorite, amphibolite, and mafic 

schist are common, especially north of Gunsight Mountain. Amphibolite and mafic to 

quartzofeldspathic schist north of Gunsight Mountain have indistinct contacts with the 

granitoid rocks and appear to have been derived from mixed plutonic and sedimentary 

protoliths. In the Soto Peak area, the granitoid rocks intrude fine-grained feldspathic 

sandstone of unit ¾s. All of these rocks are intruded by up to 30% pegmatite and aplitic 

leucogranite dikes, which are Paleocene in age as they also intrude the Ruby Star 

Granodiorite.

The Gunsight granitoid suite is deformed by a heterogeneous, NNW-striking, steeply to 



moderately WSW-dipping foliation and a weak to moderate downdip mineral lineation. The

 foliation is subparallel to the margins of a tabular, 2-km long screen of Mesozoci  sandstone

 (JTs), and to bedding in the sandstone. The sandstone generally is not foliated, implying 

that it was relatively stiff when the foliation formed in the granitoid rocks. West of the map 

area in the adjoining Palo Alto Ranch quadrangle, Drewes and Cooper (1973) mapped part of

 a fold-and-thrust belt characterized by narrow, NNW-striking fault slivers of Proterozoic to 

Lower Cretaceous rocks with steeply dipping foliation and bedding. Because of the 

similarity in structural style, the fabric in the Gunsight granitoid suite is probably related to 

Cretaceous to Paleocene (Laramide) thrusting.

The Gunsight granitoid suite is probably a Laramide suite of Late Cretaceous to Paleocene 

age. Cooper (1973) assigned a Proterozoic age to these rocks and some of the schist north of 

Gunsight Mountain may be as old as Proterozoic. However, the predominant granitoid rocks

 of the suite intrude Mesozoic  feldspathic sandstone of unit JTs that is probably Mesozoic. 

Our observations suggest that the composition of the granitoid rocks is between those of 

units TKd and Tgd and they may be genetically related to either, or both of, these units. 
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Geologic unit definition source: Ferguson et al 2003 and Johnson et al 2003

Tgsl Granitic rocks of San Luis Wash
Small intrusion with two mapped phase, in western San Luis  Mountains, SW of Arivaca.  

Riggs and Haxel (1990) call 'diorite or Sulfrido'; use older name applied by Kieth and 

Theodore (1975). Geologic unit definition source: SMR 040406 CGI 'lithology' 

TKs Skarn derived from Paleozoic and Mesozoic rocks
Calc-silicate hornfels,  massive garnet, epidote, tremolite granofels or hornfels, typically 

including. Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

TKi Laramide hypabyssal intrusive rocks
Regional unit Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Tgs Sierrita Granite, Laramide
Lacey (1959) first used the name Sierrita Granite in reference to all of the granitic rocks 

exposed west of the Pima and Twin Buttes mines, located to the east in the adjoining Twin 

Buttes quadrangle (Richard et al., 2003).  Cooper (1973) reassigned many of these rocks to 

other units and retained the name Sierrita Granite for a distinctive suite of leucocratic granite.

  Rocks in the western Sierrita Mountains mapped as quartz monzonite of the Sierrita 

Mountains  by Drewes and Cooper (1975) have been included  in a different unit.

Leucocratic, medium- to coarse-grained, equigranular syenogranite with 1-5% mafic minerals

 (fine-grained biotite aggregates, variably altered to white mica and hematite).  A fine-grained

 to aplitic leucogranite phase  is commonly present along contacts with host rocks.  Locally,

 this phase contains 1-5% round quartz phenocrysts (2-5 mm).  Contacts between the 

medium- to coarse-grained and fine-grained leucogranites are sharp to gradational.  Where 

contacts are sharp, the fine-grained phase intrudes the medium- to coarse-grained granite.  A 

transitional phase, characterized by 10-30% medium- to coarse-grained quartz and feldspar 

phenocrysts in a fine- to medium-grained groundmass, is common south of Fresnal Canyon. 

The largest pluton of Sierrita Granite, exposed at Samaniego Peak, intrudes the Ruby Star 

Granodiorite and the Harris Ranch Monzonite.  A lobe of this pluton southwest of Fresnal 

Canyon also intrudes quartzose sandstone of upper Ash Creek and Ox Frame rhyolite (Jor).  

Contacts with the Harris Ranch Monzonite commonly display quartz-sericite or argillic 

alteration and minor faults.  In some areas, notably west of the Sierrita-Esperanza mine, 

contacts between dikes and small stocks of the Sierrita Granite and the Harris Ranch 

Monzonite are obscured by intense hydrothermal alteration (quartz-sericite-jarosite-iron 

oxide). 

Along the intrusive contact with the Ruby Star Granodiorite south of Fresnal Canyon, the 

medium- to coarse-grained Sierrita Granite is slightly enriched in biotite (10%) and is 

fractured.  The contact is distinct but not chilled, suggesting that the Ruby Star was warm 

when the Sierrita Granite was emplaced.  Both units are cut by aplite dikes of the fine-

grained phase of the Sierrita Granite that locally grade into the medium- to coarse-grained 

leucogranite main phase.  Along the contact northeast of Samaniego Peak, dikes of medium- 

to coarse-grained Sierrita Granite also cut the Ruby Star Granodiorite.  These relationships 



suggest that the Sierrita Granite is younger, though perhaps not much younger, than the 

Ruby Star Granodiorite, which has been dated at 64.3 + 0.4 Ma by U-Pb zircon method 

(Herrmann, 2001).  Previously, the Sierrita Granite was thought to be much older.  Cooper 

(1973) assigned a Late Jurassic age to the granite based on a Pb-alpha date of 150 Ma from 

near Samaniego Peak (T.W. Stern, unpublished data, 1965).  Similar dates were obtained 

south and west of the map area by different methods.  A small, altered stock in the Batamote

 Hills quadrangle to the south was dated by the Rb-Sr method at 137 + 14 Ma (Damon, 

1966).  A K-Ar biotite date of 145 + 5 Ma (R.F. Marvin et al., unpublished data, 1973) was

 reported from the Palo Alto Ranch quadrangle to the west by Drewes and Cooper (1973).  

Younger dates from the Samaniego Peak area, including a Rb-Sr date of 67.5 + 6.0 Ma 

(Damon, 1965) and a K-Ar biotite date of 56.4 + 3.0 Ma (Marvin et al., 1973), were 

previously dismissed as having been affected by isotopic resetting. Geologic unit definition 

source: Ferguson et al 2003 and Johnson et al 2003
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TJg Laramide or Jurassic granite of Sierrita Mountains

Rocks mapped as quartz monzonite of Sierrita Mountains or monzonite of Harris Ranch by 

Drewes and Cooper [1973] and as Tertiary Sierrita Granite by Johnson et al., [2003] or 

Ferguson et al. [2003]. U-Pb date of 166 Ma is reported from Sierrita granite (W. Stavist, 

pers comm, 2003), but body mapped as Sierrita Granite in Samaniego Peak quad (Johnson 

et al. 2003)  intrudes Ruby Star granodiorite, which is late Cretaceous.  The plutonic 

geology in this are needs more study. Geologic unit definition source: SMR 020706 Rock 

TKv Laramide tuff and volcanic rocks
Unit includes felsic volcanic rocks, possibly welded tuff associated with dacitic rocks of 

silver hill, as well as an older dacitic tuff that underlies the Red Boy rhyolite in the SW 

Sierrita Mountains, and tuffaceous rocks in the area east of Arivaca, and tuffaceous rocks of 

Papalote Well. Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Trs Ruby Star pluton
The Ruby Star Granodiorite (Cooper, 1973) forms a large composite pluton that is exposed 

throughout the northern and eastern parts of the Samaniego Peak quadrangle and in the 

adjacent western fringe of the Twin Buttes quadrangle.  The most abundant rock type in the 

pluton is medium-grained, equigranular granodiorite (Tgd).  Potassium feldspar-megacrystic 

granodiorite to monzogranite (Tgx) forms a northerly elongate zone 1-3 km wide in the core 

of the pluton.  A transitional medium- to coarse-grained phase with up to 2% megacrysts 

occurs within both Tgd and Tgx, and forms a transition zone 0-100 m wide along the 

contact between them.  The transitional phase was not mapped separately. An eastern biotite

 granite phase is mapped in the area near the Mission Mine.  Contacts between the phases 

were not mapped in detail in the Twin Buttes quadrangle because of discontinuous pediment

 outcrop and access difficulties. Geologic unit definition source: Ferguson et al 2003 and 

Johnson et al 2003

TKd Laramide intermediate volcanic rocks
 Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Kap Porphyritic andesite of Cobre Ridge
Medium-gray abundantly porphyrytic andesite. Consists of 40-65% phenocrysts 3-6 mm 

diameter.  Groundmass is idiomorphic to hypidiomorphic granular, very fine-grained 

groundamss.  Rock moderately to strongly propylitized. Phenocrysts are albititzed 

plagioclase (23-27%), hornblende 12-16 percent, biotite (1-2 %)  magnetite or tinaiferous 

magneite (1-3%), apatite (<1%), accessory zircon, locally sphene; up to 3.4% quartz.  K-Ar 

date from amphibole concentrate 72+/-2.5 (Drewes, 1998), and 206Pb/238U zircon date of 

125.4 Ma. Riggs and Haxel, 1990 correlated this unit with porphyritic andesite to dacite of 

Silver Hill, which crops out west of Cerro Colorado. Geologic unit definition source: 

Drewes 1997 1998 Arivaca Bartlett Mountain

Kh Harris Ranch Monzonite, Laramide
Medium-grained, equigranular quartz monzonite, greenish to pinkish gray, weathered light 

brown, containing 5-15% mafic minerals (biotite and hornblende variably altered to chlorite, 



epidote, and opaque oxides).  Coarse-grained and fine-grained variations in texture occur 

within the main pluton.  A fine-grained, porphyritic variety, common near intrusive contacts

 and in dikes, contains 15-40% plagioclase phenocrysts (pink to light orange, subhedral to 

euhedral, 1-5 mm) and up to 15% mafic minerals in a fine-grained to aphanitic, light pinkish

 gray to light green groundmass. Intrusive relationships with the Red Boy Rhyolite 

[Ferguson et al 2003 AZGS DGM 32] and recent isotopic age data [W. Stavast, pers. 

Comm, 2005] demonstrate a Laramide age for this eastern outcrop of rocks mapped as  

Harris Ranch by Cooper [1973] included in this unit. Geologic unit definition source: 

Ferguson et al 2003 and Johnson et al 2003

Krb Red Boy rhyolite
Rhyolite ash-flow tuff containing between 15-30% phenocrysts of plagioclase (0.5-1.5 mm), 

quartz (1-4 mm), and potassium feldspar (1-3 mm) in roughly subequal proportions.  In 

some areas, the base of the unit is characterized by a phenocryst-poor zone (5-7% 

phenocrysts).  In general, the phenocryst content tends to increase up-section and the ratio of 

plagioclase: potassium feldspar increases indicating a normal zonation.  In addition, little or 

no biotite phenocrysts are present throughout except near the top of the section where sparse 
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biotite is present, and lenses of biotite-rich ash-flow tuff (Jbb) occur.  All exposures of the 

Red Boy Rhyolite in the Sierrita Mountains lie within or near its source caldera, and the 

unit includes large areas of  mesobreccia and is associated with megabreccia (unit Krbx) 

units, distinguished based on the size and concentration of lithic fragments.  In some areas, 

large  individual  blocks of megabreccia are recognized and mapped separately at 1:24000 

scale.  Pumice fragments of Red Boy Rhyolite are commonly indistinguishable from lithic 

Kss Angelica Arkose
Consists mostly of fine- to coarse-grained, moderately to poorly sorted sandstone that varies 

from containing subequal amounts of quartz, feldspar, and lithic fragment to quartz-rich 

sandstone with up to perhaps 80% quartz.  Magnetite laminations are common in less 

altered sandstone south and southwest of Helmet Peak, and are locally abundant.  However, 

mineral content is generally difficult to discern because of common and pervasive alteration 

characterized by oxidation of mafic minerals, alteration of feldspar to phyllosilicates(?), iron-

oxide staining, local pervasive secondary epidote and quartz veinlets, and moderate to severe

 fracturing and locally severe crushing.  Locally includes pebbly sandstone; clasts are up to 

10 cm diameter, subrounded, and consist of quartzite, and rare 10-100 cm thick beds of 

brown to reddish brown mudstone.  Near exposures of underlying mafic volcanic rocks (map 

unit KJmv), sandstone is dark and lithic rich and is associated with conglomerate or breccia 

that contains clasts of aphyric mafic volcanic rocks up to 8 cm in diameter.  Truncated 

magnetite laminations reveal channels and clear top direction in the area south and west of 

Helmet Peak.  Top-to-east and top-to-southeast facing is consistent with exposed deposition 

contact at base where sandstone of this unit  rests depositionally on volcanic rocks of map 

unit Kd.

East of the Sierrita Mine, on the south side of the Sentor Morgan Mine.

Fine- to coarse-grained, moderately to poorly sorted sandstone that varies from containing 

subequal amounts of quartz, feldspar, and lithic fragments to quartz-rich sandstone with up to

 perhaps 80% quartz. Overlain by conglomerate of Demetrie Wash (Kcg). Geologic unit 

definition source: Richard et al 2003 Twin Buttes

KJh Harris Ranch Monzonite, older
The older Harris Ranch phase  is similar to the main Harris Ranch pluton (Kh) but is 

apparently older, because it is cut by the ENE-striking Ash Creek fault, whereas the main 

Harris Ranch pluton appears to have intruded this fault.  Includes Ash Creek and Tascuela 

phase of Ferguson and Johnson. Geologic unit definition source: SMR 040406 CGI 

'lithology' symbolization

KJqd Quartz diorite of Calera Draw
Quartz diorite with Paleozoic and Mesozoic sedimentary rock xenoliths and pendants, 

northern Tumacacori Mountains.  Description taken from Cunningham (1964).  Medium to 

coarse-grained hornblende quartz diorite, non-foliated. Abundant alteration with introduction 

of secondary orthoclase and quartz, and reaction with limey pendenats to produce a gabroic-

appearing phase. Non resistanct to erosion, forms low areas with little outcrop.Most 

outcrops weather to a coarse-granular appearance with orthoclase porphyroblasts, where 



present, standing out prominently. Equigranular quartz diorite difficult to distinguish from 

meta arkose. Enclaves and xenoliths are abundant.  Composed of white andesine (3-6 mm) 

and quartz (typically about 2 mm), late pink orthoclase porphyroblasts up to 3 cm long 

locally present. Up to 25% altered ferromagnesian minerals, interpreted to have been 

hornblende and magnetite, now altered to biotite and chlorite.  Generally appears to have 

contained trace to a few percent hornblende.  Occasional disseminated pyrite.  Epidotized in 

many places, where this extensive, rock is altered to epidote-quartz granofels.  A good deal 

of the plagioclase is untwinned. Intruded by numerous porphyritic andesite dikes. Geologic 

unit definition source: Cunningham, 1965 N Tumacacori foothils

KJc Conglomerate
Massive to poorly sorted sandy conglomerate, conglomeratic sandstone, and sandstone.  

Sand contains roughly 40% quartz, 3-5% mafics, most of which is probably magnetite that 

locally forms laminations.  Clasts are locally up to 50 cm diameter, are subrounded to 

subangular, and include medium grained granite with 5% mafics, fine grained leucogranite 

with <2% mafics, fine grained quartzite, banded aphyric rhyolite, and coarse grained granite 

with approximately 10% mafics (primarily biotite).  All exposures are located near lower 

Demetrie Wash. Overlies sandstone correlated with Angelica Arkose in the Mission Mine 

area, overlain by lower rhyolite tuff of Demetrie volcanics. Geologic unit definition source: 
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Spencer et al 2003 Esperanza Mill

Jgb Perthite granite of Baboquivari Peak
Grayish-red to reddish-brown, dusky-red- to pinkish-gray-weathering, coarse-grained to 

locally medium-grained, locally porphyritic, leucocratic perthite granite and subordinate 

syenogranite and quartz perthite syenite.  Accessory biotite and (or) amphibole are largely to 

completely altered to various combinations of chlorite, hematite, clay, epidote, actinolite, 

sphene, and, locally, blue amphibole.  Primary amphibole is hornblende in some areas and 

hastingsite in others.  Iron-oxide staining is pervasive.  Unite intrudes Mulberry Wash 

Volcanic Formation (units Jmc and Jmd) and is locally intruded by unmapped dikes of 

medium-to fine-grained hornblende-biotite quartz monzodiorite. Geologic unit definition 

source: Haxel et al 1980 MF 1251

Jrt Cobre Ridge-Ali Molina volcanic complex
 Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Jpg Granite porphyry of Las Guijas (Jurassic)
Included by Drewes [1997] with rocks otherwise included in unit Jci in this compilation.  

Haxel [unpublished] and Keith and Theodore [1975] differentiated granitic rocks in the Las 

Guijas Mountains from other outcrop areas of porphyritic rocks associated with the Cobre 

Ridge tuff.  No description of these particular granitic rocks found. Geologic unit definition 

source: Haxel unpublished and Keith Theodore 1975

Jg Kitt Peak-Trigo Peaks Superunit
Suite of ganitic rocks of 170-158 Ma age, includes mafic phase, biotite granite phase, and 

light-colored aplitic granitoid phase.  Biotite granite phase locally contains hornblende, 

commonly is porphyritic with K-feldspar phenocrysts. Geologic unit definition source: 

Tosdal Haxel et al, Jurassic of AZ

Jcv Metamorphic rocks of Chutum Vaya
Metasedimentary rocks and subordinate metavolcanic and metaplutonic rocks produced by 

early Tertiary (to latest Cretaceous) metamorphism of a Jurassic protolith, Quartzofeldspathic

 schist and phyllite of unite Jcs in part grades into and is derived from siltstone and 

sandstone of Chiltepines Member (unit Jpc) of Lower Jurassic Pitoikam Formation.  

Phyllitic and schistose metaconglomerate (units Jcp and Jcm), metarhyolite (unit Jcr), and 

quartzofeldspathic schist and phyllite and quartz-epidote granofels (unit Jcs) all are similar to

 rock types of Lower Jurassic (Wright and others, 1981) Ali Molina formation of 

Baboquivari Peak quadrangle (Haxel and others, 1980b), Meramorphism of rocks of Chutum

 Vaya, emplacement of Kom Kug thrust (see Explanation of Map Symbols), and intrusion of

 granite of Presumido Peak (unit Tpp), are manifestations in this area of an early Tertiary 

orogenic episode that affected south-central Arizona (Haxel and others, 1981).  Within 

metamorphic rocks of Chutum Vaya, overall textural grade increases southwestward and 

southward. Metamorphic rocks are locally cut by postmetamorphic early Tertiary quartz ± 

tourmaline fissure veins (Tosdal, 1981). In southeastern and central part of outcrop area of 

metamorphic rocks of Chutum Vaya, metarhyolite (unit Jcr) and metasedimentary rocks 



(units Jcs, Jcm, and Jca) are extensively interlayered, and rock bodies are mapped according 

to the dominant lithology. Geologic unit definition source: Haxel et al 1982 MF 1378

Jq Quartzose sandstone of Jurassic arc
 Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization

Jsv Jurassic volcanic-lithic sandstone and conglomerate
Includes Mulberry Wash, Pitoikam, sediments of Oro Blanco, metamorphosed breccia and 

conglomerate south of Arivaca.  Rocks that are older than Laramide intermediate to felsic 

volcanic rocks, and overlie Cobre Ridge-Ali Molina complex. Geologic unit definition 

source: SMR 040406 CGI 'lithology' symbolization
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Jof Frame volcanic rocks

Andesitic to rhyolitic lavas, breccias, and associated volcanic lithic fragmental or 

sedimentary rocks.  Two volcanic members  are mapped, a felsic member consisting of 

mostly rhyolitic lava flows and fragmental rocks (Jor; Jr of Ferguson et al., 2003 AZGS 

DGM 32), and an intermediate member consisting of andesitic to dacitic lavas and associated

 fragmental rock (Jal of Ferguson et al. 2003, Joa).  Quartzite lenses are present in both 

members (Jq). The rhyolite unit includes at least one welded tuff unit (mapped as the tuff of 

George Tank, Jg, by Ferguson et al., 2003) that may represent part of another cauldron 

complex. This tuff is overlain in angular unconformity conglomerate of unit  KJvc to in the 

NW part of the Batamote Hills quadranngle.

Tuff of San Juan Wash and dacite or rhyodacite tuff of Ferguson et al [2003], which are 

continuous with rocks mapped as Ox Frame Volcanics by Drewes and Cooper [1973], are 

mapped as Ox Frame felsic member.  Ferguson et al. 2003 point out that these tuffs are 

unlike anything in the Ox Frame assemblage to the east. Geologic unit definition source: 

Ferguson et al 2003 and Johnson et al 2003

JTrs Early Mesozoic clastic rocks
Early Mesozoic clastic rocks, generally predate large-scale Jurassic volcanism, but locally 

include thin welded tuff and andesitic lava flows with associated volcanic-lithic clastic rocks.

  Typically includes redbeds, and quartz-rich sandstone units. Geologic unit definition 

source: SMR 040406 CGI 'lithology' symbolization

Pzs Paleozoic strata, undivided
Undifferentiated Paleozoic carbonate and clastic rocks in structurally complex or highly 

altered areas. Geologic unit definition source: Richard et al 2003 Twin Buttes

YXg Coarse-grained granitic rocks
Early to middle protozoic medium to coarse-grained intrusive rocks; in western Sierrita 

Mountains may include some Jurassic granite (originally called Sierrita granite); on East 

side of Sierrita Mountains includes interleaved fine-grained dioritie that is locally foliated. 

Geologic unit definition source: SMR 040406 CGI 'lithology' symbolization
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