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ABSTRACT

Picacho Peak is a small volcanic mountain range in 
southern Pinal County, Arizona. It is separated from the 
PreCambrian gneiss of the Picacho Mountains to the north by 
one or more northwest trending normal faults. The dis
placement on these faults is quite large possibly reaching 
a stratigraphic throw of 7000 feet. To the south another 
northwest fault covered by alluvium but indicated by a 
geophysical survey (Feth, 1951)» bounds the mountains. 
Another parallel northwest fault is exposed in the mountain 
range. Of lesser importance are north-northeast trending 
faults, which cut the northwest direction at almost right 
angles.

The mountain range is composed of volcanic flows 
intercalated with sediments. The rocks are andesite in 
composition and range from aphanetic basaltic andesite to 
a porphyritic andesite.

The sediments intercalated with the volcanic flows 
are for the most part water lain tuffs and cobble to 
boulder agglomerate. However, in the southeast part of 
the range two beds of red conglomerate containing fragments 
of Precambrian granite, and Apache Group sediments are 
found.

vii
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Picacho Peak has in the past been assumed to be a 

volcanic neck. However, a small block of arkosic con
glomerate and red beds at the summit of the peak, resting 
comformably on the flows definitely disproves this 
hypothesis.

The Picacho Series nowhere lies in contact with 
rocks of known age. Weak quartz veining and copper 
mineralization suggest that the rocks are of pre-Laramide
age



INTRODUCTION

Location, Climate and Accessibility
Picacho Peak is a small volcanic mountain range in 

Pinal County, Southern Arizona (Figs. 1 and 2). It lies 
between 111° 23' and 111° 2?' longitude and 32° 37' and 
32° 391 north latitude at R.9 E ., T .9 S . The geologic 
map in this report covers an area of approximately ten 
square miles and includes the Picacho Mining District as 
defined by the Arizona Bureau of Mines.

The area is accessible by the divided highway,
State Route 84 and by unimproved dirt mine roads. The 
topography of the area is very rugged, Picacho Peak itself 
rising over 1,400 feet in less than a mile on the southern 
escarpment.

Picacho Peak lies in the Arizona-Sonora Desert and 
has a semi-arid climate, the winters being short and mild 
and the summers long and hot, ending with a short rainy 
season.

The flora and fauna are typical Arizona-Sonora 
Desert types. A fairly dense stand of saguaro cactus grows 
in the area but at present it is afflicted with a disease 
that has caused many of the giant cacti to die. Palo verde 
and mesquite trees are numerous, and the cholla or jumping 
cactus is an obnoxious but ubiquitous companion to the

1
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Figure 1 Index map showing 
the location of Picacho 
Peak in Pinal County, Arizona
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Figure 2 Hypothetical block diagram of Picacho Peak, looking northwest.



mountains. Javalina and coyotes roam the hills and a few 
cattle are grazed on the surrounding low desert land.

The peak has been a landmark since the days of the 
Spaniards. Picacho Pass was the site of Arizona’s only 
Civil War battle which took place when a detachment of the 
California Volunteers encountered a small Confederate Force 
that was vacating the Tucson Presidio. Several men were 
killed in the encounter with the Union forces apparently 
getting the best of it.

Purpose of the Report
Because of its high topographic relief and the 

volcanic nature of its rocks, Picacho Peak was considered 
by Feth (1951) to be a volcanic neck. The identification 
of the peak as a neck is of significance to the geology of 
this area. It might well have been the source from which 
much of the volcanic rocks were derived.

The purpose of this study was to map the geology of 
the mountain and to determine whether or not it actually is 
a volcanic neck. In addition to general geologic and 
structural observations, the petrology of the rocks in the 
mountain were studied by petrographic methods.

Field Procedures
The base map on which the field geology was plotted 

is a U.S.G.S. 15 minute quadrangle, topographic map 
enlarged photographically to a scale of six inches equals
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one mile. Structural features such as faults, bedding 
planes, and joints as well as rock type were mapped. The 
mineralization is also shown on the map. Rock samples were 
collected at intervals of nine hundred feet or where 
considered necessary. Approximately sixty thin sections 
were cut to determine genetic relationships and rock types.

Previous Work
Picacho Peak is shown on the large scale Arizona 

Bureau of Mines Pinal County geologic map as a Tertiary 
dike or plug.

In 1951 John H. Feth of the U. S. Geological 
Survey made a structural reconnaissance of the Red Rock 
quadrangle (Open File Report). In his report, Picacho 
Peak was mapped at a scale of 1:62,500 and related to the 
other mountain ranges in the Red Rock quadrangle. From 
evidence based on structural petrographic work and field 
mapping, he theorizes that the central spire of Picacho 
Peak is a basalt plug that has intruded older sediments and 
volcanics.

An oriented sample was taken from the southern face 
of the central spire of the peak, and oriented thin- 
sections were examined for evidence of movement by T. S. 
Lovering. Five sections were cut. The first was cut 
parallel to the length of the intrusion (N. 80° ¥.) and 
vertical. Slide 2 was cut at right angles to the length of
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intrusion and vertical. Slide 3 was cut at an angle of 30° 
to the length of the intrusion, and vertical. Slide 4 was 
cut parallel to the plane of flow as determined from the 
first three slides. Slide 5 was taken in a horizontal 
plane. It was concluded from the orientation of the 
feldspar laths in these sections that the "movement of 
magma in the dying volcanic vent was oriented along a plane 
striking N. 60-70° E. and dipping 80-85° NW." (Feth, p.
16) .

The relations between the basalt plug and fault 
scarps that surround the central spire were not clear to 
Feth. He accounted for them with two theories: (l)
removal of material around the neck causing typical 
cauldron subsidence of the surrounding flows but leaving 
the neck intact; (2) the basalt having solidified in the 
vent during the dying stages of volcanism was then extruded 
to form a spine. He states that the formation of spines is 
usually associated with more acidic volcanics but cites Day 
and Allen (p. 17) who discuss the similar movement of a 
solid andesite plug in the main crater of Mt. Lassen during 
the eruption of 1915•

He also felt that Picacho Peak was the northeastern 
flank of an anticlinal structure whose western flank was 
exposed in Cerro Prieto in the northern part of the Silver 
Bell Mountains. He proposed three hypothetical structures 
that might account for the valley between the two mountain
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ranges: (l) an overthrust of volcanics over Pre-Cambrian
granite with subsequent high angle faulting; (2) a breached
anticline and faulting; and (3) a graben or ramp valley.
Feth suggested that a more detailed study be made of the 
rocks in Picacho Peak and Cerro Prieto to establish 
correlations so that more definite conclusions regarding 
the structure could be made.



DESCRIPTION OF ROCK UNITS

Clastic Rocks

Wymola Conglomerate
The term Wymola conglomerate is used in this paper 

to denote a conglomeratic red bed unit found on the south
eastern tip of Picacho Peak in the southern half of section 
23• It is of probable Cretaceous age and may be equivalent 
to the Recreation Red Beds of the Tucson Mountains and red 
beds found in the Silver Bell Mountains.

The Wymola conglomerate ranges from an arkose to a 
boulder conglomerate, and coarse beds alternate with fine. 
Close examination of the particles in the arkosic beds 
shows they are angular (the Powers scale of angularity will 
be used in all such descriptions) fragments consisting of a 
red coarsely crystaline biotite microcline granite (cor
related to Precambrian granite that crops out in the North 
Silver Bell Mountains), gray phyllite or schist (probably 
the equivalent of the Pinal Schist), reddish-brown laminated 
quartzite, and boulders of a quartz cobble conglomerate 
that is probably derived from the Barnes conglomerate.

The conglomerate is found in two units separated by 
a basalt flow. The lower bed is approximately 370 feet 
thick and forms steep slopes. It is separated from the

8



9
upper member by a flow of altered basalt 60 feet thick.
The upper member is approximately 120 feet thick, and 
overlain by another basalt flow (Fig. 3)« The basalt 
between the two beds of conglomerate has been altered by 
hydrothernal solutions and is cutbby a coarsely crystalline 
quartz-carbonate vein. The altered rocks are soft and 
friable and the contact with the conglomerate is covered 
with talus. The contact of the upper member and the 
overlying basalt is exposed however (Fig. 3). A sample was 
taken on the contact and a thin section was cut and 
examined. The rock was seen to be a mixture of basalt and 
fragments (predominately quartz) derived from the con
glomerate. The fragments were small and thoroughly mixed 
with the basalt, indicating the magma was probably very 
hot and quite fluid. No evidence of plucking of pre-flow 
talus rock, as would occur at the base of a viscous flow, 
was seen.

Near the summit of Picacho Peak there is a remnant 
block of agglomerate, tuff and red beds overlain by an 
arkosic granite conglomerate (Fig. 4). The beds strike to 
the northwest, dip moderately to the northeast, and abut 
against a steeply dipping, northwest trending fault on the 
east. The resulting wedge of sediments (which overlies 
basalt flows) is approximately 100 yards long, 50 yards 
wide and 50 to 60 feet thick at its thickest point. The 
arkosic conglomerate is composed of boulders, cobbles and



Figure 3 Contact of the Wymola conglomerate (lower half 
of photo) and overlying basalt flow. Note fragment of 
Precambrian granite in lower right hand corner of the 
photo.
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Figure 4 Agglomerate, well bedded tuffs, red beds, and 
arkosic conglomerate. A breccia dike composed of fragments 
of the granite (Precambrian) and volcanics intrudes the 
arkosic conglomerate. About 75 feet to the east a fault 
cuts off the sequence and abuts the sediments against basalt flows.



12
pebbles of granite in a red to greenish arkosic matrix. To 
casual observation the unit almost resembles a block of 
granite. The central part of the conglomerate appears to 
be intruded by basalt that has been intimately mixed with 
particles of feldspar, quartz, volcanics and granite. This 
intrusion will be treated in more detail in the discussion 
of dikes. The granite that composes the arkosic con
glomerate is the same red, microcline PreCambrian granite 
that is found in the Wymola conglomerate. As this granite 
is found nowhere else in the mountain range the beds found 
on the top of Picacho Peak may correlate with the Wymola 
conglomerate found at the base of the southeastern end of 
the mountain range (Plate 1). Amount or direction of move
ment on the northwest trending fault which separates these 
two similar blocks of sediments is uncertain but the two 
sedimentary sequences are now separated stratigraphically 
by possibly as much as 5?000 feet.

Agglomerate
The flows of Picacho Peak are intercalated with 

beds of agglomerate. These beds are important because they 
are easily identified in the sequence. They range from a 
few feet to over nine hundred feet in thickness (Plate l).

The aspect of the various beds is similar. They 
are deposited on a fairly smooth surface on the underlying 
volcanic flows. The basal unit is a medium to very coarse
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grained (Wentworth Grade Scale will be used throughout) 
tuff that ranges from a few inches to ten or more feet in 
thickness. Overlying the tuff is cobble to boulder 
agglomerate. The contact between the two is sharp and not 
gradational indicating an abrupt change in conditions of 
deposition (Fig. ?). The agglomerate beds are a massive 
heterogeneous accumulation of pebble, cobble, and boulder 
size volcanic fragments having little if any bedding. The 
particles are angular to very angular, and are composed of 
andesitic to basaltic fragments of widely varying color and 
texture (Fig. 8, Spec. 5)*

A thick bed of agglomerate crops out in the N.W.
1/4 of section 23 (because there are no sections repeated 
in the area mapped, location references will contain only 
section numbers and not Township or Range numbers) on the 
eastern most ridge of the range (Fig. $). It overlies a 
brown vesicular pyroxene andesite in which the alteration 
products, of epidote, calclte, and zeolites fill vesicles 
that range in size from a fraction of an inch to several 
inches across in the long dimension. The upper surface of 
the flow appears to be fairly flat though small post- 
depositional faults make the contact appear irregular in 
places (Fig. 9). A coarse grained tuff about a foot thick 
lies on the flow and this is overlain by about 950 feet of 
agglomerate (see the stratigraphic section). The section 
thins rapidly to the west until it is covered by alluvium.



Figure 5 View of Picacho Peak looking to the west- 
northwest with overlay of generalized structure and 
stratigraphic units. The shear zone is diagramatic. 
Note the slight layering and flow boundaries that show 
a northeast dip in the central spire.
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Figure 6 Basalt flows near the summit of Picacho Peak, 
with overlay defining flow boundaries. The flows strike 
west-northwest and dip 40 to 50° to the northeast. The 
view is to the west-northwest. The Sawtooth Mountains are 
in the near distance and Table Top Mountain beyond.



Figure 7 Tuff bed with overlying agglomerate indicating 
a sharp change in depositional environment. Location in 
the SE 1/4, NE 1/4 Sect . 15-



17

Figure 8 Vesicular basalt overlain by water-lain tuff 
about four feet thick which is in turn overlain by 
agglomerate. View is to the east-southeast parallel to 
the strike, beds dip steeply to the northeast. Note the 
rounded outcrops of tuff and the exfoliation plates. The 
agglomerate also weathers by exfoliation forming rounded 
outcrops.



Figure 9 Specimens of various types of tuff, agglomerate 
and breccia found in the Picacho Peak volcanic series. From 
left to right starting with the bottom row:

1. Breccia composed of banded calcite of possible hot - 
spring origin overlain by scoriaceous basalt broken 
by post flow faulting. Specimen taken from a 
remnant of volcanics on an erosion surface on 
Precambrian granite in the Picacho Mountains,
SW 1/4, NW 1/4, S.36 T.8 S, R. 9 E.

2. Breccia composed of red basalt scoria. May be 
throat breccia from a small spatter cone. Specimen 
taken from northwest side of the small hill in the 
SE 1/3, NE 1/4 Sect. 9, T.9 S. R.9 E.

3. Agglomerate composed of fragments of vesicular 
basalt. The texture is only obvious on a stream 
scoured surface or on a cut and polished surface.
The genesis of this material is uncertain. It may 
be an indurated volcanic talus accumulated during 
inter-flow periods or a flow breccia. Specimen 
from the NE 1/4, NE 1/4 Sect. 20.

^• Agglomerate (volcanic conglomerate) overlying the 
Andesite Porphyry. Specimen from the SW 1/4,
NW 1/4, Sect. 15*

5. Andesite agglomerate from the central part of 
section 23• Microscope shows an igneous texture of the ground mass.

6. Contact of basal tuff and agglomerate (same forma
tion as 3), the tuff being the upper part of the 
specimen. See figure 10 for photo of contact from which specimen was taken.

7- Water lain tuff from the NE 1/4, SE 1/4, Sect. 21.
8. Water lain tuff from SE 1/4, NE 1/4, Sect. 21. 

Probably equivalent to 7•
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Figure 9 Specimens of various types of tuff, agglomerate 
and breccia found in the Picacho Peak volcanic series.



To the east it apparently maintains its thickness but the 
outcrop dips under the alluvium within a short distance.

The agglomerate is composed of pebble to cobble 
sized fragments consisting of vesicular to massive basalt 
and andesite. The fresh surface of the rock is light 
gray, weathering to a light brown. All feldspar crystals 
have been argillized and a fresh surface has an "earthy" 
smell.

Under the microscope fragmental material is seen to 
be surrounded by a ground mass containing many feldspar 
crystals, and is distinctly igneous in aspect. The 
boundaries of the individual fragments are hard to see 
except under polarized light which makes the individual 
aphanitic matrices discernable. Both the ground mass and 
the fragments have undergone moderate argillic and weak 
sericitic alteration. Calcite and chlorite replace what 
appears to have been amphiboles and/or pyroxenes and/or 
olivine. Calcite and zeolites are found lining vesicles. 
The general alteration texture appears to be indicative of 
weak hydrothermal alteration.

The agglomerate weathers by exfoliation and the odd 
shaped buttes and spines that form at the outcrop (Fig. 5) 
appear to be controlled by jointing and faulting.

The upper part of the unit grades into agglomerate 
of slightly different composition and appearance, inter
calated with dark gray basalt, flows. The upper unit is

19
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composed of very finely crystalline altered gray andesite 
fragments in a red matrix. The outcrop is red-gray to 
dark maroon, the weathered surface being not much different 
in color than the fresh surface. The upper unit does not 
weather to the rounded outcrops characteristic of the lower 
unit.

In the northwestern part of the mountains another 
sequence of agglomerate underlies a thick andesite porphyry 
flow. The base of the sequence lies on altered basalt that 
weathers to a dark gray-brown. Epidote, calcite and 
zeolites fill the vesicles of.the rock. A basal water 
lain tuff 2 to 4 feet thick composed of very coarse grained 
fragments lies on the basalt. Massive agglomerate overlies 
the tuff. The particles, for the most part, are cobble 
size but in places boulders two to three feet in diameter 
are seen (Fig. ll). Particles are basalt and andesite and 
are rounded to sub-rounded. The matrix is a reddish to 
gray tuff that weathers to a lighter red where that color 
predominates and to a light brown where the gray is 
predominant. The rock exfoliates on weathering forming 
rounded resistant outcrops.

The bed of agglomerate is broken by a fault near 
the main peak and it is not known whether or not it is 
correlative with the other agglomerate beds to the east of
the fault.
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Figure 10 Basalt flow with overlying andesite agglomerate 
with basal tuff. Contact has been offset in several 
places by post-depositional faulting. The upper layer of 
the basalt has been oxidized to give a red color.
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Figure 11 Boulder agglomerate composed of basaltic to 
andesitic fragments in finer matrix. The bed overlies a 
vesicular basalt flow, the contact dipping steeply to the 
northeast. View to the west-northwest in the NE 1/4,
SE 1/4 Sect. 15-
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The origin of the agglomerates is somewhat un

certain. They are almost everywhere associated with water 
laid tuffs. This suggests they may be the result of mud 
flows.

Formations that appear almost identical in aspect 
have been mapped by Barry N. Watson (1964) in the Silver 
Bell Mountains to the southwest. He refers to these 
elastics as andesite breccia and includes them in the 
Silver Bell complex (1964, p. 43). He feels "the 
heterolithologic nature of the massive breccias coupled 
with the uniform iron-oxide alteration (finely disseminated 
hematite that gives the rock a 1 fiery red1 color when 
viewed under reflected light) throughout fragments and 
breccia matrix are strongly suggestive of a hot laharic 
origin" (p. 48).

Extrusive Rocks
The igneous rocks of Picacho Peak consist of dark 

volcanic flows. There are only two easily identifiable 
units in the range, andesite porphyry flows and basalt 
flows. The basalt flows vary in texture from completely 
aphanitic to slightly porphyritic, the phenocrysts con
sisting of very fine feldspar laths. This unit has been 
subdivided roughly into a unit which is very dark, massive 
and shows no crystalline texture, and one that is very 
finely crystalline and is vesicular to scoriaceous. The
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contacts between the two divisions are gradational and are 
not necessarily flow boundaries. There are a few andesite 
and basalt dikes in the range that are contemporaneous with 
the flows. They are extremely difficult to trace in the 
field and therefore were not mapped as a separate unit.

As the rocks composing Picacho Peak are in general 
very aphanitic, chemical composition ascertained by 
petrographic methods is not particularly accurate.
Feldspar, magnetite and mafics compose part of the rock 
but up to 50% may be aphanitic ground mass whose composi
tion can only be roughly estimated. In addition, strong 
alteration of the feldspars has generally precluded 
determination of their sodium-calcium ratios. For these 
reasons the terms andesite and basalt, when rigorously 
related to the chemical composition of the rock, may be 
somewhat inaccurate.

In his study of the chemical composition of 
Southern Arizona Basalts, Halva (1961) found that most are 
actually "potassic basaltic andesites11 with the potassium 
being contained in the glassy ground mass. An analysis of 
the "Picacho Intrusive" showed a potassium concentration of 
5.06% (Halva, 1961). This is greater than many of his 
analyses of andesites from Southern Arizona. During the 
present investigation several petrographic slides were 
stained with cobaltinitrite to determine the potassium 
content. The ground mass was stained yellow demonstrating



the presence of potassium and substantiating Halva's 
determinations.

It can therefore be argued that the basalts of the 
Picacho series are actually potassic basaltic andesites and 
the andesites may actually be latites. Petrographically 
and megascopically, however the terms basalt and andesite 
appear valid and have long been used to describe similar 
rocks in Southern Arizona. For these reasons the term 
basalt will be used in reference to dark, finely crystalline 
to aphanitic rocks containing olivine, pyroxene and 
magnetite. The term andesite will refer to lighter, more 
coarsely crystalline rocks containing amphiboles, pyroxenes, 
biotite and magnetite.

Basalt Flows
The basaltic flows probably compose the greatest 

volume of rock in the mountain range, being both younger 
and older than the andesite porphyry. Single flows range 
from 20 to 100 feet thick, the thinner flows being more 
common (Fig. 6). Vesicular pyroxene andesite flows are 
intercalated in the basaltic flows (see stratigraphic 
section, Fig. 12).

The flows range in color from red to dark maroon 
to dark gray. The red basalt undergoes only a slight 
lightening in color on weathering. The red color tends to 
occur on the top of some flows, probably due to oxidation

25
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Gray-brown olivine basalt vesicular in places, propylitic alteration 
and silicification. Cliff-forming.

Dark gray vesicular andesite zeolites in vesicles. Slope-forming.

Dark gray andesite porphyry. Surface appears vesicular due to 
weathering of mafics. Cliff-forming.

Gray vesicular andesite oxidized red tuff on upper contact, slope
forming . Andesite agglomerate with basal tuff. Slope—forming.
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Re dish-brown vesicular andesite with zeolites. Cliff-forming. 
Light gray andesite. Cliff-forming.

Sedimentary agglomerate, gray to brown. Forms cliffs, rounded 
spires and buttes.

Dark gray basalt. Cliff-forming.

Wymola conglomerate. Cliff-forming.
Dark gray basalt. Cliff-forming except where altered.

Wymola conglomerate, red sandstone and conglomerate. Slope-forming.
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Figure 12 Generalized Stratigraphic Column for the Eastern part of Picacho Peak to<T\
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during inter-flow weathering. These red bands can be seen 
on the cliff faces and show the general northeast tipping 
of the mountain range. Gray and maroon basalts tend to 
weather to a dark brown or black. General bleaching of the 
rock and argillization of the feldspar due to hydrothermal 
alteration has caused the rock to be lighter in color than 
in its unaltered state. The majority of the flows are 
strongly jointed, some columnar ••cooling" joints being 
discernable but the majority of joints are related to post
flow faulting. Some very dark, massive, resistant flows 
are seen, particularly in the main spire of the peak and in 
the hill to the north. Petrographic analysis of these 
shows that they are very finely crystalline olivine basalts 
that have been moderately to strongly silicified by fine 
stringers of quartz. In some cases, notably near the mines 
in the southwest 1/4 of section l4, the basalt has been 
highly broken by faulting and then strongly silicified.

The more vesicular phases of the flows appear to be 
most intensely altered. Zeolites, natrolite the most 
common, are ubiquitous, lining and sometimes filling the 
vesicles. They also occur as light green coatings, very 
similar in appearance to copper oxide stain. Epidote is 
commonly found in the porphyritic phases filling vesicles, 
the surrounding rock being bleached where crystalization 
was strong. Quartz and calcite fill veinlets and vesicles, 
and are found both associated and separately. Geodes with



radiating quartz crystals, that occasionally tend to be 
amethystine, are found in the larger vesicles. Calcite 
sometimes fills the centers of the geodes.

Examination under the microscope shows the feldspar 
to be almost universally argillized— in most places strongly 
enough that twinning has been obliterated. Olivine is 
altered to iddingsite and in many cases the iddingsite (or 
hydrous iron oxide) is replaced by quartz and calcite 
(Fig. 13). Where augite is found it is usually fresh in 
contrast to the altered olivine, however in more intensely 
altered rock it is replaced by calcite and occasionally by 
quartz. Pennite associated with relect olivine (?) was 
seen in one section of a very intensely altered rock
(Fig. 13).

Andesite Porphyry Flows
The andesite porphyry is exposed in the western 

part of the mountains (Plate l). It lies on a thick bed of 
agglomerate (previously described) and is overlain by a 
thin sequence of tuff which is in turn overlain by basaltic 
flows. In places the tuff is very thin or absent and the 
andesite is in contact with the overlying basalt flows.
The thickness of the andesite porphyry is estimated at 
about 150 feet but it may be much thicker, measurement 
being complicated by faulting.
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Figure 13 Strongly altered mafic phenocryst in basalt (?) 
Quartz is in the center surrounded by pennite (note 
anomolous blue) which is in turn surrounded by brownish 
calcite. The feldspar laths to the left show flow alignment around the original phenocryst.
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The andesite is uniform in aspect and appears to be 

one flow, being best exposed on the northwest part of the 
main mountain range. It appears to thicken to the north
west and thin to the southeast. This is probably the 
result of faulting that, due to the homogeneity of the 
rock, is all but impossible to identify. A fault that 
probably runs almost the length of the main ridge is only 
identifiable where it offsets the contact of the andesite 
porphyry and the overlying tuff beds and basalt flows 
(Plate 1).

The andesite porphyry is resistant and forms steep 
slopes and cliffs. The fresh surface is gray with white 
laths of plagioclase being evident. It weathers to a light 
to dark brown with pitted surface where the mafics weather 
out. The plagioclase crystals average about 1 mm in length 
but a few are up to 4 or 5 nun long. Books of biotite, a 
few up to 1 mm long, may be seen. Fragments of andesite in 
the andesite matrix (auto-breccia) are characteristic of 
the flow.

The microscope reveals a seriate texture of the 
plagioclase, the crystals being subhedral to anhedral in a 
ground mass of incipient crystals. Determination of the 
albite-anorthite ratio by the Michel-Levy method shows the 
plagioclase to be andesine (An„0). The biotite is very 
dark and a few relect structures of amphibole (?) altered 
to iron oxides are seen. Some slides also show a few
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crystals of pigeonite, and magnetite is scattered in 
crystalline specks throughout the rock. Low grade hydro- 
thermal alteration is general, resulting in argillization 
of the feldspar and alteration of the mafics to iron 
oxides.

Andesitic volcanic flows were common during the 
Laramide epoch in Southern Arizona and have therefore been 
described by many workers in this area. Watson (1964, 
p. 46) describes an "andesite porphyry," found in the 
Silver Bell complex that appears to be very similar to the 
andesite porphyry of Picacho Peak. The Shorts Ranch 
andesite described by Brown in 1939, also appears similar 
to the Picacho Peak andesite porphyry but the anorthite 
ratio of the plagioclase is lower (An 26 vs An 32 at 
Picacho).

The Picacho andesite porphyry is probably related 
to other Laramide andesite activity in time and source-- 
beyond this correlation would be presumptuous.

Hypabyssal Rocks

Dikes
For the most part there is a conspicuous absence of 

dikes in the Picacho Peak area, however in several places 
what appear to be dike rocks crop out.

In the S.E. 1/4 of section 17 a light felsic dike 
crops out in a wash. The rock is light gray with little
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change on the weathered surface. The texture is very 
finely crystalline. Traces of red iron oxide are seen on 
many of the joint surfaces. Under the microscope the rock 
is seen to be composed of a felt-like intergrowth of feld
spar microlites with sparse feldspar phenocrysts and evenly 
distributed, finely crystalline magnetite. The rock is too 
finely crystalline to ascertain the composition of the 
feldspar but the general aspect of the rock suggests that 
it is more felsic than other rocks in the area mapped. The 
area of outcrop is very small, the rock being lost under 
alluvium on either side of the wash.

Fluidized Xntrusives
The black aphanitic basalts in the northern half of 

section 21 and the western half of section l6 appear to be 
dikes that cut the andesite porphyry, however there may 
also be dark basalt flows overlying the porphyry, the 
distinction between the flows and dikes is unclear because 
of their lithologic similarity and lack of good exposures. 
Two specimens collected from the contact between the 
andesite porphyry and the basalt, on the ridge in the 
northern half of section 21, showed definite dikelets of 
dark basalt cutting the andesite. Thin-sections were cut 
from both these specimens and examined under the microscope. 
The examination showed the dark "basalt" to actually be 
composed of fragments of volcanic rock in a dark fine
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grained matrix (Fig. l4). The rock flows and fragments 
were probably intruded in a fluidized state. The sections 
were cut and examined after completion of field work so the 
extent of the fluidized material was not ascertained, 
however a rock that megascopically appeared identical was 
found to be a normal olivine basalt when examined under the 
microscope. It is felt, therefore, that it would take a 
very detailed field study along with the examination of 
numerous thin sections to define the boundaries of the 
fluidized rock and the normal basalt dikes and flows.

A similar fluidized texture was seen in thin 
sections cut from specimens taken in and adjacent to the 
arkosic conglomerate at the summit of Picacho Peak in the 
S.E. 1/4 of section 15 (Fig. 15). The central part of the 
conglomerate is intruded by basalt that has been intimately 
mixed with particles of feldspar, quartz, volcanics, and 
granite. Several thin sections were cut from this material. 
Examination under the microscope showed that the rock was 
entirely fragmental and did not appear to be of magmatic 
origin (Fig. 15). Lack of even low grade alteration 
attests to low temperature and absence of reactive fluids.

Sections were then cut of the arkosic conglomerate. 
In all sections the granite appeared fresh and unaltered, 
the particles being set in a red, fine grained matrix. In 
one thin section the granite appears to be intruded by 
dikelets of red material with fragments of feldspar merely
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Figure l4 Photomicrograph of breccia dikelet in the 
andesite porphyry.

Figure 15 Photomicrograph of material from breccia dike 
intruding the arkosic conglomerate at the summit of Picacho Peak.
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flaked away from the dike walls, a shatter zone cutting the 
feldspar parallel to the dikelet (Fig. l6). Pressure 
exerted by the adjacent expanding fluidized dike may have 
caused slight movement of the conglomerate fragments with 
attendant spalling along grain boundaries as demonstrated 
in Figure l6.

Recent Sediments
Recent alluvium surrounds the rocks of Picacho 

Peak. It consists mainly of pebbles, cobbles, and boulders 
of volcanic material eroded from the peak. No typical soil 
profile has developed; scrub brush and cactus grows in sand 
and silt. At some distance from the peak, where the valley 
floor is quite flat, deep loam grows excellent crops, where 
water is available.

Recent cobble and boulder conglomerates, cemented 
by calcite derived from the weathering of the basic volcanic 
flows, are found in many canyon bottoms. Stalactites of 
calcite are found under many overhanging cliffs and niches 
in the volcanic rock.

Like most of the streams in Southern Arizona the 
streams draining Picacho Peak are deepening their channels.
In some places erosion has cut 15 feet into recent sediments. 
Runoff from Picacho Peak flows into the Santa Cruz wash. 
McClellans wash which at one time flowed to the south of 
the peak was diverted by the Southern Pacific Railroad
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Figure l6 Photomicrograph of the arkosic conglomerate near 
the top of Picacho Peak. The matrix is composed entirely 
of granitic fragments stained by iron oxide. Here the red 
matrix intrudes between crystals flaking off fragments of 
feldspar. The large dark feldspar crystal on the left has 
been sheared by slight movement. Note the extreme fresh
ness of the feldspar. Nowhere does the rock give the 
appearance of the slightest degree of alteration, fragmenta
tion appearing to be entirely mechanical. Crossed nicols, 
medium power.



embankment (Feth, 1951) and now flows northwest through 
Picacho Pass.

Well logs from the area surrounding the peak 
indicate that the alluvium thickens rapidly to the east 
but is thin in comparison to that in the west. This is 
probably due to normal faults in the area.



STRUCTURE

F aults
In the Basin and Range Province of Southern Arizona 

four main structural directions have been recognized, these 
being north-south, east-westnortheast and northwest 
(Mayo, 1958). The general northwest component can be 
divided into two components, one of which strikes north 
fifty to sixty degrees west and the other striking north 
thirty degrees west. It is the more westerly component 
that predominates at Picacho Peak, the main ridge of the 
range strikes N. 60° W.

As previously mentioned the mountain is composed of 
concordant volcanic flows and elastics that dip 40 to $0 
degrees to the northeast. These beds have been tilted by 
normal faults that strike between N. 450 W. and N. 700 W . 
and roughly parallel the main trend of the mountains. A 
second set of faults trend N. 10° E. to N . 25° E . and break 
the main northwest structure at almost right angles. The 
northeast direction is probably related to the northeast 
bounding faults (Feth, 1951, p • 8) of the Picacho Mountains 
to the northeast.

In the western half of section 23 a spur of lower 
hills extends to the south-southeast. A shear zone in the
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SW 1/4 of section l4 that strikes N . 10° E. to N. 15° E . 
is apparently responsible for this.

The exact amount of offset caused by the northeast 
faulting is uncertain. Agglomerate beds in section 23 
appear very similar to beds under the peak in sections 15 
and 22, but, because the beds are poorly exposed near the 
fault zone, it cannot be determined with certainty that they 
are co-relative. The offset of the upper agglomerate 
marker bed in the SW 1/4, SW 1/4 of section l4 suggests a 
horizontal displacement (heave) of at least 470 feet or a 
vertical displacement (throw) of at least 530 feet. Either 
vertical or horizontal movement or a combination of the two 
could have occurred to give the resultant offset. Evidence 
to determine the major component of movement is lacking.
This northeast fault zone forms the southeast boundary of 
the high pinacle of Picacho Peak and is defined by rugged 
buttes on the main ridge.

To the northwest of the main spire, in the center 
of section 15, another northeast fault cuts the main ridge, 
offsetting an agglomerate bed to the north. This movement 
can be accounted for by a vertical movement (throw) of 
about 1,050 feet or a horizontal movement (heave) of about 
900 feet or a combination of vertical and horizontal move
ments. As was the case with the shear zone to the southeast 
in section l4, there is a lack of evidence which would give 
precedence to either vertical or horizontal movement.
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The main spire of the mountains is bounded on both 
the north and the south by vertical faults that parallel 
the general trend of the range. The bounding fault on the 
southern scarp is evidenced by fault breccia cemented in 
places by silica, and by slickensides. No marker beds 
exist so the displacement cannot be ascertained, but the 
flows on both sides of the fault dip approximately 50 
degrees to the northeast. Movement, therefore, must have 
been nearly vertical. The fault appears to terminate near 
the northeast fault zone at the west end of the spire.

To the north of the main spire the occurrence of 
the vertical fault is evidenced by slickensides and slight 
copper mineralization. This fault apparently runs the 
length of the mountains but due to the homogeneity of the 
rocks it can only be seen clearly in one place in the west 
half of section 15 where it offsets a thin bed of sediments 
between the andesite porphyry and the Overlying basalt 
flows. Another parallel fault may exist about 600 feet to 
the northeast but it is evidenced only by a steepening of 
dip in tuff beds (Plate l).

In the north half section l6 a normal fault trending 
N. 45° W . drops the agglomerate that underlies the andesite 
porphyry down on the south. The attitude of the fault 
could not be determined because of poor exposures, but if 
it is assumed that it dips steeply to the southwest, 
vertical displacement must be about 1,300 feet (see
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section). No stratification was seen in the agglomerate, 
but because of its areal extent, it is felt to be a fairly 
flat attitude (see section Plate 2). The contact of the 
agglomerate with the flow material to the south is obscured 
by alluvium; however, exposures of highly fractured 
volcanics in arroyo banks suggest a N. 50° W. zone of 
shearing.

The hills in the western half of section 16 and the 
eastern half of section 17 are composed of andesite porphyry 
overlain by, and in apparent flow contact with basalt. At 
the base of the andesite porphyry is an agglomerate bed 
that is probably the same as that in the northern part of 
section 17. Tuff beds at the base of the agglomerate dip 
about 40 to 50 degrees to the northeast, however the out
crop pattern suggests the bed dips shallowly to the north
east . This is probably due to normal faulting with 
individual displacements too small to be mapped.

The hills are broken by many northwest trending 
faults that dip 4o to 80 degrees to the southwest; however, 
due to the homogeneous nature of the volcanics, the faults 
can usually be traced only a short distance. In the 
SW l/4, NE l/4 of section 21 an outcrop of fault breccia 
cemented by silica and containing copper oxides has been 
cut by a short prospect adit. The breccia zone strikes 
N. 80° W . and dips 20 degrees to the south. It cannot be 
traced for any distance but the one outcrop suggests the
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hills may be bounded on the southwest by a low angle normal 
fault.

An electrical-resistivity probe run by S. F . Turner 
in the SW 1/4 of section 22 and extending to the southwest 
out over the alluvium indicates that a fault, trending 
about N. 45° W. (Feth, 1951> p • 1?), bounds the mountain 
range on the southwest.

On the northeast side of the mountain range a small 
volcanic hill crops out in the southwest 1/4 of section 2. 
It is composed of scoriacous basalt, with calcite, quartz 
and zeolites filling some of the vesicles. An occurrence 
of agglomerate or breccia composed of pebbles and cobbles 
of scoria (see Fig. 9» No. 2) suggests that the hill might 
be an old spatter cone or vent. It is similar in aspect to 
the hill in the NE 1/4 of section 9> and to a remnant of 
volcanic material lying on Precambrian granite in the 
Picacho Mountains a mile and a half to the northeast in the 
SW 1/4, NW 1/4 Section 36, T.8S, R-9 E.

Well logs indicate that there is a considerable 
thickness of alluvium in Picacho Pass and the volcanics 
composing Picacho Peak appear to be dropped down, along two 
or three major northwest trending faults through the Pass, 
in relation to the Precambrian granite of the Picacho
Mountains.



ECONOMIC GEOLOGY

Production
No significant production has come from the Picacho 

Peak area, however it has been the site of some prospecting 
activity in past years. Many small, shallow prospect pits 
and adits have been dug on copper-bearing veinlets along 
fault zones.

In the SW 1/4, SW 1/4 of section l4, an adit and 
several prospect pits have been located along fault zones 
that carry sparse copper oxides. Thin section examination 
of a sample from the adit shows that the rock is a highly 
silicified basalt. Ore minerals consist entirely of 
chrysacolla with a small amount of associated specular 
hematite.

In the NE 1/4 of section l6 there are several more 
prospect adits. Mineralization is similar to that described 
above. Adits have been driven on northwest trending fault 
zones that carry copper oxides and specularite. The 
agglomerate, which is cut by small faults, appears to be 
favorable for precipitation of copper oxide.

In general, many of the northwest trending faults 
carry quartz, copper oxides, and specular hematite. No 
sulfides were seen but a few specimens of vein material 
containing dark red hematite paint were observed in the
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NW 1/4, NE 1/4 of section 21. In the SW 1/4 of section l6 
and section 21, copper oxides appear to be associated with 
faults that cut the dark aphanitic basalt.

Barite is found in veins in the small hill in the 
NE 1/4 of section 9 and as float in the central portion of 
section 23 near the air way beacon and also near the 
outcrop of Wymola conglomerate.

A northwest trending pegmatite dike cuts a portion 
of the Wymola conglomerate. It carries a slight amount of 
copper as evidenced by sparse oxide stain. The dike 
contains no exotic minerals but at one place quartz 
crystals up to 2.5 inches long are intergrown with calcite 
crystals.

Potential
Past production in the district is not encouraging. 

Exposed portions of bedrock show little promise in the way 
of typical capping or exposed ore. On the other hand there 
are numerous showings of copper throughout the mountain 
range. The rocks are basic in composition so alteration 
suites typical of sedimentary or more acidic intrusive 
rocks are absent. Alteration in the form of silicification 
and argillization of feldspars, and alteration of the mafic 
minerals is prevalent through the rocks in the range. 
Closely jointed volcanics with dark brown iron oxide stain 
on joint planes, as seen in the southern half of section l6
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and the northern half of section 21, coupled with copper 
oxide in faults may be particularly promising. A similar 
type of outcrop was described by Harrison Schmitt (Leached 
Outcrops, Arizona Geological Society, February 1965 
meeting), as occurring in the northern part of the 
Tortolita Mountains. He suggests that copper mineraliza
tion, that is low in pyrite, when emplaced in basic rocks, 
probably does not have the same type of alteration halo and 
capping as does the typical copper deposit, high in pyrite 
and occurring in acidic rocks. He suggests that capping 
over such an ore body might consist mainly of "iron paint" 
on cracks and alteration consisting mainly of argillization 
of the rock. The main ore minerals would be chalcopyrite 
and bornite. He described a deposit having such character
istics in the northern part of the Tortolita Mountains as 
containing up to .5% copper when drilled. If these 
criteria are valid for the general case then the area in 
the NW 1/4 of section 21 might be worth examination.



RELATION TO OTHER ROCK UNITS IN SOUTHERN ARIZONA

Northern Silver Bell Mountains
Rocks of the Picacho Peak series nowhere lie in 

contact with rocks of known age. A small remnant of the 
basalt lies on an erosion surface on the PreCambrian 
granite (as designated by the Arizona Bureau of Mines,
Pinal County geologic map) in the Picacho Mountains.

In 1951 Feth (p. 21) suggested that the volcanics 
in Cerro Prieto in the northern part of the Silver Bell 
Mountains might be correlative with the volcanics in 
Picacho Peak. As mentioned in the introduction he proposed 
three hypothetical tectonic situations to account for the 
southwest dip in Cerro Prieto and the northeast dip in 
Picacho Peak. A cursory examination of the volcanics in 
Cerro Prieto by the author showed them to be similar but 
much less affected by alteration. The lack of alteration 
gives the flows in Cerro Prieto a much "younger" appearance 
than those in Picacho Peak, however this may be entirely 
misleading. It is felt that a much more detailed study of 
the rocks of Cerro Prieto would be necessary before any 
correlation could be substantiated.
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Owl Head and Chief Buttes

Lying some 15 to 20 miles to the southeast of
Picacho Peak on the north end of the Tortolita Mountains,
are the Owl Head and Chief Buttes which are composed of
volcanic rocks. The rocks around Chief Butte are described
in a masters thesis by C. F. Barter, 1962, as follows:

A section of effusive rocks, estimated to be 
approximately 5?500 feet thick, is exposed in 
the general area of Chief Butte. This sequence 
of volcanic rocks consists of andesite to basalt 
flows and acid to intermediate ignimbrites and 
tuffs.

He describes the volcanics in the Owl Head Buttes as 
"somewhat similar in lithology to those occurring in the 
Chief Butte area." He also describes the volcanics in the 
northernmost butte of Owl Head Buttes as being faulted into 
contact with an agglomerate containing "sub-rounded to sub- 
angular cobbles and boulders of volcanic rocks up to one 
and one-half feet in diameter, set in a white tuffaceous 
matrix." In the Chief Butte area "it is apparent that the 
basal unit of the volcanic sequence flowed onto a relatively 
clean erosion surface formed on the (Pinal) schist, and in 
the Owl Head Buttes area the volcanics have been faulted 
into contact with the Pinal Schist."

The above description of the Owl Head volcanic 
sequence suggests that it is similar to the sequence at 
Picacho Peak with the exception of the ignimbrites which 
are not found at Picacho. The relation of the volcanics to
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the erosion surface on the Pinal Schist was particularly 
interesting as the Picacho sequence also appears to lie on 
a clean erosion surface on PreCambrian granite (as seen in 
the Picacho Mountains).

The author spent several hours examining the 
volcanics in both the Chief Butte and Owl Head Buttes area. 
The similarity of the sequence to that in the Picacho Peak 
area was quite striking. Rock type and weathering charac
teristics were very similar. Alteration and formation of 
quartz and calcite in vesicular basalt appeared identical 
to that at Picacho Peak. The agglomerate described by 
Barter was examined and although the fragments were differ
ent, the rock appeared similar to the agglomerate found in 
Picacho Peak. It was deposited on a vesicular basalt flow 
and the rock weathers by exfoliation, forming rounded 
resistant outcrops.

The similarity of the volcanics in the Owl Head 
Buttes area and Picacho Peak suggest that they may be part 
of the same sequence. Uplift of the Picacho Mountain block 
in relation to the Picacho Peak block suggests that the 
topographically higher area of the northern Tortolita 
Mountains is also structurally higher than the area to the 
west of the Tortolita Mountains (including Picacho Peak).
A more detailed study of the Owl Head extrusives in relation 
to the Picacho Peak extrusives would be necessary to 
substantiate the above suggestions.



The Eastern Silver Bell Mountains
Barry N. Watson in his Ph.D. Dissertation (Uni

versity of Arizona, 1964) covering the eastern portion of 
the Silver Bell Mountains describes the Silver Bell 
Complex and "massive andesite breccias" that appear to be 
similar in aspect to some of the volcanics and agglomerates 
described in the Picacho Peak area. The "Silver Bell 
complex" includes andesitic to dacitic flows, andesitic 
intrusions, massive andesite breccias and "various andesitic 
to dacitic breccias of origins other than laharic" (Watson, 
p . 42).

Watson describes the massive breccias as, "composed 
mainly of subrounded fragments of dark gray to purplish 
hued andesite and dacite porphyry enclosed in a gritty 
reddish-purple matrix." The author in January 1965 
accompanied by Dr. Watson, examined outcrops of the massive 
breccia and was struck by its similarity to the agglomerates 
in Picacho Peak. The breccias were deposited on a "locally 
rugged, erosion-carved topography" and range from 600 to 
approximately 1,100 feet in thickness. Watson ascribes 
them as of a hot laharic or mudflow origin.



GEOLOGIC HISTORY

The geologic history of the rocks exposed in the 
Picacho Peak area probably began during the Laramide 
Revolution when block faulting with subsequent erosion of 
Palezoic sediments down to the Precambrian basement 
complex occurred. The erosion surface on the Precambrian 
was then inundated with basaltic lava flows. Faulting with 
uplift of Precambrian granite, schist and sediments, as 
evidenced by the apparently conformable beds of Wymola 
conglomerate, continued during the intermittent flows of 
lava. The Precambrian was probably buried under the 
volcanics for the fault scarps ceased to contribute Pre
cambrian material. One or more basaltic flows were 
extruded followed by a period of quisence during which a 
bed of water laid tuff was deposited and then covered by 
one or more mud flows of coarse volcanic detritus. The 
beds of agglomerate thus formed were then covered by 
basaltic flows intersperced between periods of erosion and 
deposition of tuff and more agglomerate beds.

In what is today the northwestern part of the 
mountain range a bed of tuff was deposited followed by mud 
flow or flows that deposited cobble to boulder agglomerate. 
Andesitic lava was extruded and flowed over the agglomerate. 
A short period of quiesence followed during which up to 20
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feet of tuff was deposited. Repeated extrusions of fluid 
basalt with short periods of quiesence followed. In the 
NE 1/4 of section 9 and the SW 1/4 of section 2 what 
appear to be spatter cones developed. In sections l6 and 
21 gas charged dikes cut through already solidified andesite 
and basalt flows. After an unknown thickness of volcanics, 
possibly up to 3,000 feet, were extruded volcanism ceased.

Northwest trending normal faults developed, 
raising Precambrian granite several thousand feet on the 
north and dropping the volcanics on the south and tilting 
them about 50 degrees to the northeast.

Hydrothermal solutions carrying quartz, calcite 
and copper minerals penetrated the northwest faults and 
altered and mineralized the faulted and jointed volcanics.

Northeast faults cut the northwest direction at 
almost right angles giving the volcanics an apparent 
northeast offset, and raising the Picacho Mountain Pre
cambrian granite even higher.

Erosion since the mid-Tertiary exposed and carved 
the present topography.
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