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ABSTRACT

The Fraquita Peak area is located in the Oro 
Blanco Mountains, about 6 miles south of Arivaca, Pima 
County, Arizona. The area mapped, covering about 8 
square miles, is characterized by Cretaceous (?) sediments 
and Tertiary (?) intrusive rocks.

Five rock types are recognized in the area. From 
oldest to youngest these are Cretaceous (?) shale, the 
Cretaceous (?) Oro Blanco Conglomerate, a Tertiary (?) 
quartz latite intrusive. Tertiary (?) rhyolite dikes, 
and lamprophyre dikes.

The Oro Blanco Conglomerate regionally is a 
Cretaceous (?) sediment that has been tentatively identi
fied over wide areas of western Santa Cruz County. Within 
the thesis area the conglomerate has a strong layering, 
a result of an alignment of elongate quartz latite fragments, 
and has the character of an autobrecciated intrusive 
igneous rock.

A very strong northwest structural trend is 
observed in the area. It is reflected by the alignment 
in the conglomerate, bedding of the shale, the outcrop 
pattern of the quartz latite, and joint directions in the
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quartz latite. This is a common direction found to be 
present in pre-Laramide rocks in southern Arizona.

The quartz latite is believed a Tertiary (?) 
shallow intrusive that was intruded along a northwest- 
trending pre-Laramide zone of weakness.



INTRODUCTION

Relatively little is known about the geology of 
western Santa Cruz County, Arizona. Regional studies 
(Taylor, 1959) have suggested broad similarities and 
possible correlations of volcanic sequences throughout 
Santa Cruz County and into the Tucson Mountains. Detailed 
local studies are now needed in key areas of Santa Cruz 
County before further regional generalizations can become 
meaningful. A detailed study of the igneous and sedi
mentary rocks of the Fraquita Peak area was begun partially 
to fill this need. The area mapped meets one crucial and 
often overlooked requirement: It is not so small and
geologically complex that a solution of its problems de
pends upon, rather than contributes to, a complete 
understanding of the regional geology.

Location and Extent of Area 
The Fraquita Peak area is located in the Oro 

Blanco Mountains about five miles south of the town of 
Arlvaca, Pima County, Arizona (Fig. 1). The area is part 
of the Coronado National Forest. Approximately eight square 
miles were studied and mapped, including sections 8, 16,
1?, 20, and 21 of T. 22 S., R. 11 E. Figure 2 shows the 
detail and extent of the area mapped.
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The area is accessible year-round, except immediately 

after heavy rains; and may be reached by driving 37 miles 
south on U. S. Highway 89 to Arivaca Junction, and then 
following the Arivaca Road southwest for 22 miles to Arivaca. 
An improved dirt road leads south from Arivaca to the Tres 
Bellotas Ranch on the Mexican border, and passes through 
the area. Other unimproved dirt roads lead to grazing 
lands and deserted mining prospects in the thesis area, but 
these roads are passable only to trucks or vehicles with 
four-wheel drive.

Topography, Drainage, and Climate 
The Oro Blanco Mountains, which include Fraqulta 

Peak, form with Cobre Ridge a northwest-southeast trending 
range. The maximum relief of the area is 1,510 feet, 
with the higher elevations toward the center of the area. 
Fraqulta Peak is the highest point in the area, with an 
altitude of 5*370 feet. The lowest point in the area,
3,860 feet, occurs where Fraqulta Wash leaves the mapped 
area to the north. The many gullies which drain Fraqulta 
and Yellow Jacket Peaks flow either into Fraqulta Wash 
which bounds the area to the south, west, and northwest; 
or into Yellow Jacket Wash to the north and east of the 
area. Both Fraqulta Wash and Yellow Jacket Wash flow 
north to join Arivaca Greek near Arivaca. Arivaca Creek 
is an intermittent stream, except near Arivaca, where a



spring yields some year-round surface flow. Arivaca Creek 
flows westward into the Altar Valley. The streams and 
gullies of the area often follow contacts and joint 
directions.

The topography of the area is rather rugged. The 
highest peaks in the area, Praquita and Yellow Jacket 
Peaks, are composed of quartz latite porphyry. The Oro 
Blanco Conglomerate, which outcrops in the area, is also 
quite resistant, and forms hills and steep slopes. The 
only non-resistant rock in the area is a shale of Creta
ceous (?) age, which forms valleys. Basic dikes cut 
across the area and are a little less resistant to 
weathering than the quartz latite or conglomerate they 
traverse. Rhyolite dikes, however, form low ridges that 
can easily be followed across the southern part of the 
area.

The climate of the area is semiarid and hot and 
is typical of the Basin and Range Province of southern 
Arizona. Precipitation at Arivaca, according to local 
residents, averages about 18 inches a year. The precipi
tation occurs as snow or rain during the winter, and as 
afternoon thunderstorms during July and August.

Purpose of Investigation
The purpose of this study was to determine the 

distribution, structure, and petrography of the conglomerate
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and igneous rocks in the area, with hope of gaining informa
tion concerning their age and origin. The area mapped was 
chosen because no detailed work had yet been done nearby 
(within 10 miles), and the conglomerate and igneous rocks 
were, deemed fairly typical of this part of southern Arizona. 
The area chosen is believed likely to provide a good basis 
for regional correlation after other areas of western Santa 
Cruz County have been mapped in detail.

Method of Investigation
The area was mapped on U. S. Forest Service 

aerial photographs at an average scale of 3*75 inches to 
the mile. A topographic base map was prepared by enlarging 
parts of the U. S. Geological Survey 13-minute Arivaca and 
Oro Blanco quadrangles to a scale of 7*50 inches to the 
mile, twice the scale of the photos. The geology was 
transferred from the photographs to the base map by using 
prominent peaks and the drainage of the area for control.

Field work was begun in December, 1965. and con
tinued until July, I966. Thin sections were made and 
studied of all rock types encountered, with particular 
emphasis paid to the main igneous rock occurring in the 
area, a quartz latite porphyry. Samples for thin sections 
were taken throughout the exposure of the quartz latite. 
Representative slides were point-counted, and modal 
compositions calculated.



7
Previous Work In the Area

There have been no previous detailed studies made 
in the vicinity of the area covered in this report. The 
area was mapped, however, by E. D. Wilson and R. T. Moore 
(i960), and the results published in the "Geologic Map of 
Pima and Santa Cruz Counties, Arizona," which was to a scale 
of 1:375.000. This small scale precluded detail; the 
area of this report, for example, is shown on the County 
Map as Cretaceous sediments and undifferentiated Mesozoic 
volcanic rocks.

G. M. Fowler (1938) named the Oro Blanco Conglomerate 
in its type area in the Montana mine at Ruby.

There have also been Master's theses produced by 
graduate students at the University of Arizona on the 
geology of the Cerro de Colorado mining district, about 
nine miles north of Arivaca. R. E. Davis (1955) described 
the geology of the Mary G mine. Enlarging upon Davis' 
work, Richard Jones (1957) described and mapped an exten
sive area in the Cerro de Colorado district. Maurice 
Chaffee (1964) discussed Dispersion Patterns as a Possible 
Guide to Ore in samples taken from the Cerro de Colorado 
district.

0. J. Taylor (1959) described the volcanic rocks 
of Santa Cruz County, and noted similarities with those 
in the Tucson Mountains.



Frank J. Nelson (1963) wrote an excellent report 
on the sedimentary and volcanic rocks of the Pena Blanca 
area northwest of Nogales. He identified a conglomerate 
which he correlated with the Oro Blanco Conglomerate of 
Fowler.

8



REGIONAL GEOLOGY

The rocks of the thesis area are shown on the 
Geologic Map of Pima and Santa Cruz Counties (Wilson,
Moore and O'Haire, i960) as consisting of Cretaceous 
sediments and undifferentiated Mesozoic volcanic rocks.
When the area was mapped in detail, the geology was found 
to be more complex (Plate 1). The "Cretaceous sediments" 
were found to consist of a conglomerate that has the 
appearance of an autobrecciated igneous rock within the 
thesis area (although it is interbedded with arkosic sand
stone north of the thesis area), and a shale that texturally 
is a claystone with fine sandy lenses. The shale bedding 
and a layering in the conglomerate both show a regional 
northwest strike and southwest dip. The Mesozoic 
volcanics include kersantite dikes, rhyolite dikes, and a 
quartz latite porphyry that is believed to be a shallow 
Intrusive of Tertiary (?) age.

The shale crops out extensively north and north
east of the area mapped. The conglomerate crops out over 
a wide area west and northwest of the thesis area in the 
San Luis Mountains. Patches of the conglomerate are also 
found within the quartz latite porphyry in the southern 
and eastern extremes of the thesis area.

9
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The assigned age of Cretaceous (Wilson, Moore and 

O ’Haire, i960) for the shale and conglomerate, based on 
their lithology and thickness, on their strong jointing and 
deformation, and on the age given to other similar sequences 
in southern Arizona, is believed to be correct.

To the south of the thesis area, volcanic flow 
rocks and pyroclastics crop out.



PLATE 2

VIEW OF FRAQUITA PEAK

View of the Fraquita Peak area looking 
southwest from a hill northeast of the area. Creta
ceous shale overlain by Oro Blanco Conglomerate, and 
intruded by the quartz latite porphyry that forms 
Fraquita Peak. Approximate left to right distance is 
two miles.
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DESCRIPTIVE GEOLOGY OF THE FRAQUITA PEAK AREA

Cretaceous (?) Shale
The oldest rock type that crops out in the 

Fraquita Peak area is a shale that forms valleys and low, 
rounded hills in the northeastern part of the thesis area. 
The shale was mapped on the Geologic Map of Pima and 
Santa Cruz Counties (Wilson, Moore and O'Haire, i960) as 
part of a Cretaceous sedimentary sequence. Although the 
shale is unfossiliferous in the thesis area, the following 
facts tend to support a Cretaceous age:

1. The shale strikes N 15° W, and shows a 
regional dip of 40-60° to the southwest. This might 
suggest pre-Laramide deposition, since northwest-trending 
pre-Laramide structures are common in southern Arizona.

2. The shale, with its steep regional dip, crops 
out over a wide area north and northeast of the thesis 
area. Even considering the possibility of stratigraphic 
repetition due to faulting, the original thickness of the 
shale must have been quite great. Thick sequences of 
nearshore and non-marine shales and conglomerates are 
typical of the Cretaceous of southern Arizona.

3. A thick shale, sandstone, and limestone sequence 
has been identified (Anthony, 1951) on fossil evidence as
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Cretaceous on the west flank of the Santa Rita Mountains 
about 25 miles east of the Fraquita Peak area. In both 
areas, the beds dip about 60° to the southwest.

4. The shale is overlain in the thesis area by a 
conglomerate tentatively correlated with the Cretaceous 
Oro Blanco Conglomerate.

Good outcrops of the Cretaceous shale occur all 
along the road from Arivaca south toward the Tres Bellotas 
ranch. The steep regional dip to the southwest is readily 
observable (Plate 3)• The strike and southwest direction 
of dip are generally quite consistent, with only the dip 
angle varying somewhat. However, at places near the 
contact of the shale with the quartz latite porphyry, the 
shale is quite contorted, broken up, and oxidized (Plate 4), 
dipping steeply to the northeast, away from the contact.
This disruption suggests that the quartz latite is in
trusive into the shale.

On a hill directly north of the Arivaca-Tres 
Bellotas road (Plate 1), the outcrop pattern of the shale 
suggests that the shale-conglomerate contact is nearly 
horizontal. Since the shale dips southwest, the shale- 
conglomerate contact is likely one of angular unconformity.

The shale ranges in color from greenish grey 
(5G 6/1) to medium light grey (N 6) to moderate red (5R 
4/6). It shows some jointing as well as fissility, and

13



PLATE 3

CRETACEOUS SHALE

View looking south toward Fraquita Peak, 
showing steep regional dip to shale, and typical 
greenish grey (5G 6/1) color.
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CRETACEOUS SHALE

Fractured, oxidized, and contorted shale 
beds near contact with quartz latite porphyry. Beds 
here dip away from, instead of toward, contact.
View looking northwestward, parallel to contact.

PLATE 4
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Is in places weakly metamorphosed. The shale texturally 
is a silty claystone, with local coarser lenses of a fine
grained arkosic sandstone (Plate 5» Pig. 1 and 2). Slides 
made of the finer claystone material show thin (up to 0.4mm.) 
veins of calcite cutting the rock.

Pro Blanco Conglomerate
A conglomerate overlies the Cretaceous (?) shale 

with apparent angular unconformity. This conglomerate 
was mapped on the County Map (Wilson, Moore and 0*Haire, 
i960) together with the Cretaceous shale as "Cretaceous 
sediments." The age and possible correlations of this 
unit will be discussed in another section.

West and northwest of the thesis area, the con
glomerate crops out extensively in the San Luis Mountains.
It also occurs above the shale on low hills northeast of 
the area mapped. The conglomerate crops out in the 
north and northwest part of the thesis area (Plate 1).
It also is found as numerous patches within the quartz 
latite intrusive. These patches show gradational contact 
with the quartz latite.

North of the thesis area, about 1 mile southwest 
of the town of Arlvaca, the conglomerate is interbedded 
with a coarse arkosic sandstone. These beds dip 30° NW 
and strike N 15° E. Within the thesis area, however, the
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PLATE 5

PHOTOMICROGRAPHS OF AEKOSIC WACKE,
MAPPED AS PART OF CRETACEOUS SHALE

Figure 1. Very fine-grained sandstone, showing coarser 
and finer lenses. Angular to subrounded grains of 
quartz, orthoclase, and lesser plagioclase and magnetite 
in a clay matrix. Average particle size 0.08 mm.
Crossed nicols, X 38.

Figure 2. Fine-grained sandstone, with subangular 
to subrounded grains of quartz, orthoclase, and 
magnetite in a clay matrix. Magnetite more abundant 
here than in previous slide. Average particle size 
about 0.18 mm. Crossed nicols, X 38.
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conglomerate is neither interbedded with finer-grained 
rock types, nor stratified with concentrations of similar
sized pebbles. The conglomerate-shale contact that curves 
around the hill in the northern part of the thesis area 
(Plate 1), nearly following the contours, suggests that 
there the conglomerate may be nearly horizontal. A few 
thousand yards to the southwest, however, an alignment of 
elongate pebbles results in a strong layering in the con
glomerate. This planar structure strikes N 5° W to (less 
typically) N 45° W, and dips 30-45° to the southwest.
This attitude agrees rather well with regional trends as 
expressed by shale strike and dip, conglomerate bedding 
north of the thesis area, and the outcrop pattern of the 
quartz latite intrusive.

In outcrop, the conglomerate is resistant and 
well-indurated. There is little tendency for the fragments 
to weather out differentially. The conglomerate is well- 
jointed. The jointing and the previously-mentioned 
layering give a characteristic appearance to the weathered 
outcrop (Plate 6).

The conglomerate ranges in color from pale red 
(10R 6/2) to greyish blue (5RB 5/2) to medium grey (N 5)» 
and consists of subrounded to angular unsorted fragments 
of quartz latite porphyry and much rarer quartzite and 
siltstone in an igneous matrix of quartz latite porphyry.



PLATE 6

ORO BLANCO CONGLOMERATE

Oro Blanco Conglomerate, showing foliation 
and characteristic weathered outcrop appearance.
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The quartzite and siltstone fragments are more common in 
the conglomerate outside the thesis area, and decrease as 
one approaches the intrusive. The fragments range in size 
from microscopic to more than 12 cm. along their longest 
dimension. Subrounded fragments are more common than 
angular ones; neither are rare.

In the northern part of the area mapped, the 
fragments are unoriented as well as unsorted, and often 
appear darker violet or blue-grey than the conglomerate 
matrix. In the western part of the area, however, where 
the fragment alignment gives a strong foliation, little 
color difference is observed between fragment and matrix, 
and it is often difficult to tell where fragment ends 
and matrix begins. The conglomerate here has the appear
ance of a brecciated intrusive igneous rock.

In hand specimen, phenocrysts of euhedral to 
subhedral feldspar and some anhedral quartz can be observed, 
both in the fragments and in the matrix. No mica is seen 
in hand specimen.

Microscopically, the conglomerate consists of 
holocrystalline porphyritic fragments and matrix, each 
with a cryptocrystalline to microcrystalline groundmass.
But (Plate 7t Pig. 1) the quartz latite fragments can 
easily be distinguished in thin section from the matrix of 
the conglomerate. The matrix of the conglomerate is



PLATE 7

PHOTOMICROGRAPHS OF ORO BLANCO CONGLOMERATE

Figure 1. Oro Blanco Conglomeratej Euhedral pheno- 
cryst of andesine In a subrounded fragment of quartz 
latite porphyry is truncated by conglomerate matrix 
of the same composition. The highly sericitized 
conglomerate matrix contains a chaotic mixture of 
subangular to subrounded quartz, orthoclase, and 
plagioclase crystals of various sizes. The ground- 
mass of the quartz latite fragment is not sericitized. 
Nicols crossed, X 38.

Figure 2. Oro Blanco Conglomerate: Glomeroporphyritic
texture in conglomerate matrix. Anhedral quartz, 
kaolinized orthoclase and euhedral plagioclase in a 
sericitized and hematite-stained groundmass. Note 
graphic intergrowth of quartz and orthoclase. Nicols 
crossed, X 38.
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strongly sericitlzed, and the groundmass of the fragments 
Is not. The conglomerate matrix contains a chaotic mixture 
of small, more numerous, angular fragments. Occasionally 
(Plate 7* Fig. 2) these tend to flock together to form a 
glomeroporphyritic texture. The Igneous character of 
the conglomerate is shown (Plate 6) by the way the matrix 
has corroded the fragments, truncating a plagioclase 
phenocryst. Note the relatively sharp boundary between 
the fragment and the conglomerate matrix.

Modal analysis of the conglomerate fragments 
(based on point-counting of 5 slides) was plagioclase 
phenocrysts 11$, orthoclase phenocrysts 12$. groundmass 
(quartz and ortho clase) 55$. magnetite 2,0$. quartz 
phenocrysts 19$. and altered biotite 1$. Any hematite 
and sericite present are believed to be secondary.
Except for the above mentioned sericitlzed matrix, little 
or no compositional difference was noted between the 
conglomerate fragments and matrix. Both were quartz 
latite.

Most of the small mines and prospects in the 
vicinity of the thesis area are in the conglomerate.

All of the observed contacts of the conglomerate 
with the quartz latite were gradational over ten feet or 
so. Often, near the contact, the two rock types were 
difficult to distinguish because of the presence of



"autoliths" in the quartz latite, and the fact that fine 
fracturing causes the quartz latite to weather in a manner 
very similar to that of the conglomerate.

The author has traced the conglomerate several 
miles westward into the San Luis Mountains, and has noted 
previously that it is interbedded with arkosic sandstone 
to the north of the mapped area near Arivaca. It will be 
shown in the section on correlation that regionally the 
conglomerate is probably the Cretaceous (?) sedimentary 
rock described by Fowler (1938) as the Oro Blanco 
Conglomerate. Further evidence for the Cretaceous age 
would be the wide outcrop extent, suggesting considerable 
thickness, the strong jointing and common hydrothermal 
alteration in the conglomerate, and the fact that in the 
mapped area the conglomerate shows a foliation that is 
parallel to the dip and strike of an underlying shale 
that is believed to be Cretaceous. It will be noted in 
the chapter on structure that northwest trends are con
sidered to be very common in pre-Laramide rocks in southern 
Arizona.

There is also evidence that the conglomerate was 
deposited close to its source material, perhaps in 
isolated, shallow marine basins in a tectonically active 
region. This evidence is as follows:
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1. The conglomerate in many places shows only 

rudimentary bedding.
2. There is a wide range of particle sizes and 

a distinct lack of sorting in the conglomerate in the 
Arlvaca area.

3. The conglomerate commonly contains many 
angular fragments.

4. Most of the fragments composing the conglo
merate are from volcanic rocks.

5» These volcanic fragments are usually identical 
in composition to local volcanic rocks. Most of the 
fragments in the Arlvaca area, for example, are quartz 
latite; while these found in the Oro Blanco to the south
east, near Pena Blanca Lake, are from the underlying 
Cretaceous (?) Pajarlte lavas of that area.

Tertiary (?) Quartz Latite Porphyry
Cropping out over a wide area in the center of 

the thesis area is a quartz latite porphyry. This rock 
is believed to be a shallow intrusive for the following 
reasons:

1. The outcrop pattern resembles that of an 
intrusive, not of dipping beds.

2. The contact with the shale suggests that 
the shale was Intruded by the quartz latite.



3. There are over 1,300 feet of relief within the 
area of quartz latite outcrop. If flows are present, they 
would have to be very thick.

4. Within the quartz latite are patches of 
conglomerate that show gradational contact with the quartz 
latite and suggest either autobrecciation of the quartz 
latite to form the conglomerate or else partial assimilation 
of an originally sedimentary rock. These conglomerate 
patches occur at various elevations.

5. Microscopically, the rock is holocrystalline 
porphyritic, with only minor evidence of flow structure.

6. There were observed no evidence of bedding 
in the quartz latite, no structures indicating flow tops, 
and no pyroclastic material associated with the quartz 
latite in the thesis area.

Although in the absence of potassium-argon dating 
there is no certain way of dating the quartz latite, it 
is assigned to the Tertiary (?) on the belief that it 
intrudes the Cretaceous shale and conglomerate. It is 
the youngest rock in the thesis area, except for the 
rhyolite and kersantlte dikes which cut it.

In the northeast part of the area mapped, the 
quartz latite is in sharp contact with the shale. To 
the north and northwest, it is in apparent gradational 
contact with the conglomerate. The limits were not mapped

25



26
to the east and west of the thesis area, and reconnaissance 
suggests that the area of quartz latite outcrop may extend 
a considerable distance to the west of the thesis area.

In fresh outcrop (Plate 8), the color of the 
quartz latite ranges from light bluish grey (5B 7/1) and 
light grey (N 7) to moderate pink (5R 7/4) to pale red 
purple (5HP 6/2). An angular weathering appearance is 
due to the occurance of at least two major joint sets.
The rock weathers to a slightly darker color than seen 
on fresh exposures, and may be brown due to hematite 
staining.

In general, the quartz latite is quite resistant, 
forming the major peaks of the area. Good exposures can 
be seen on the slopes of these hills, especially in the 
streams and gullies that radially drain them. These 
gullies often follow one of the two major joint sets.

The quartz latite is porphyritic, with anhedral 
to less commonly euhedral pink and white feldspars 
present in an aphanitic groundmass. The quartz pheno- 
crysts generally appear to be larger than the feldspars. 
Biotite is rare, but is occasionally seen in hand 
specimen. The feldspar phenocrysts very commonly appear 
to be altered. An occasional small (1-2 mm.) quartz 
vein can be seen in hand specimen. Some specimens of 
this rock type do not seem to be truly porphyritic, but



PLATE 8

QUARTZ LATITE PORPHYRY 

Quartz Latite Porphyry, showing strong
jointing
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rather show a gradation of grain sizes that range from 
small up to several millimeters, as in a fine-grained 
granite. This observation is confirmed in certain thin 
sections.

Occasionally an apparent "flow structure" is 
seen in hand specimen, but this proves upon microscopic 
examination to be sericite or hematite, and is believed 
to be a secondary feature. Although a local alignment 
of the mafic minerals or the phenocrysts can be seen, 
there is no consistent, mapable foliation or lineation 
in the quartz latite.

The quartz phenocrysts in hand specimen range up 
to 4 mm. in size, with the average about 2 mm. The 
feldspar phenocrysts are somewhat smaller. The percentage 
of phenocrysts shows a wide range, from about to more 
than 70^ of the rock.

The quartz latite is in places finely fractured, 
and often has hematite staining along these fractures.

Microscopically, the rock is holocrystalline 
porphyritic, with phenocrysts of quartz, orthoclase, and 
lesser plagioclase in a cryptocrystalline to micro
crystalline groundmass. Phenocrysts, which also include 
magnetite and altered biotite, make up from 30 to 70$ of 
the rock. The average phenocryst abundance is about 50$.

Modal composition of the rock (based on point
counting of fourteen slides) is plagioclase phenocrysts 12$,



magnetite 2.5$. matrix (quartz and orthoclase) 45$, quartz 
phenocrysts 18$, orthoclase phenocrysts 16$, and sericite, 
clay and hematite (including feldspar or biotite 
alteration products) 5*5$»

The quartz phenocrysts are generally anhedral, 
rarely euhedral, clear, and often embayed. The pheno
crysts range in size from less than one millimeter up to 
6 mm. The average phenocryst is between 1 and 2 mm in 
diameter. The largest phenocrysts in most slides are 
about 3 mm. In some sections, the quartz shows undulatory 
extinction, and may be strongly fractured and contain 
inclusions of the groundmass. Where undulatory extinction 
occurs, it seems to be ubiquitous with all of the large 
quartz phenocrysts. In these same slides, one can observe 
coarser and finer quartz-rich lenses in the groundmass 
(Plate 9. Fig. 1). Often associated with these coarser 
lenses are broken quartz phenocrysts. Even where distinct 
coarse lenses are not observed, the large quartz pheno
crysts seem to be broken up around their edges. In general, 
the quartz phenocrysts are the largest phenocrysts in the 
slide, although rarely some fractured, badly serlcitized 
and resorbed andesine phenocrysts are larger.

The orthoclase phenocrysts are anhedral to sub- 
hedral, and are almost invariably rather strongly 
kaolinized. The phenocrysts range in size from less than
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PLATE 9

PHOTOMICROGRAPHS OF QUARTZ LATITE PORPHYRY

Figure 1. Quartz latite porphyry, showing alignment 
of a kaolinized, anhedral orthoclase phenocryst parallel 
to coarser lenses of quartz and orthoclase in a micro
crystalline groundmass. Nicols crossed, X 38.

Figure 2. Quartz latite porphyry: Small phenocrysts
of anhedral quartz, magnetite, and orthoclase in a highly 
sericitized groundmass. Note alignment of the pheno
crysts. Crossed nicols, X 38.
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PLATE 10

PHOTOMICROGRAPHS OF QUARTZ LATITE PORPHYRY

Figure 1. Quartz latite porphyry: Phenocrysts of
embayed anhedral quartz and subhedral kaolinized ortho- 
clase. Matrix of microcrystalline quartz and orthoclase. 
Note inclusions of groundmass in the quartz. The 
quartz shows undulatory extinction. Crossed nicols,
X 38.

Figure 2. Quartz latite porphyry: Phenocrysts of
nearly resorbed, twinned, sericitized andesine and 
anhedral kaolinized orthoclase in a crjrp to crystalline 
matrix of quartz and orthoclase. Crossed nicols, X 38.
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1 mm to (rarely) as large as 3 mm, with average size being 
1 mm or so. Some Carlsbad twinning was observed in the 
orthoclase, but twinning was rather rare. The orthoclase 
is found embayed by the groundmass, and is sometimes 
fractured, but not as often as the quartz is. Examination 
of selected slides that had been etched by HP and stained 
with sodium cobalnitrate suggested that the groundmass 
is mostly quartz and orthoclase, with the orthoclase pre
dominant. A few spherulites of orthoclase as well as 
miorographic intergrowths of orthoclase and quartz are 
observable in the groundmass.

The plagioclase phenocrysts show both Carlsbad 
and albite twinning. The composition of the plagioclase 
was found by measurement of the maximum extinction angle 
by the Michel-Levy method to range from An^Q to An^g, 
the average being A n ^ » or andesine in composition. 
Twinning is very common, but may be obscured in some 
slides by the strong sericitization. The plagioclase 
phenocrysts are euhedral to occasionally subhedral, and 
smaller than the other phenocrysts in the slide. Their 
average size is 1 mm or a little less. Large (2-4 mm) 
plagioclase phenocrysts are rare, and are typically badly 
resorbed, altered, fractured, and even offset along 
fractures. Sericitization of the plagioclase occurs in 
varying degrees in almost all of the slides. In some
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slides there was so little plagioclase in the rock, or 
the plagioclase was so badly altered that twinning ex
tinction angles could not be measured. The amount of 
estimated plagioclase in the quartz latite ranges from 3 % 
to 20$. Where the apparent plagioclase content of the 
rock is unusually low, there are usually patches of heavy 
sericlte in the groundmass that may represent former 
plagioclase phenocrysts. In some slides, however, the 
sericite, which shows a "flow structure," seems to be 
secondary (hydro thermal), and not a result of plagioclase 
alteration. Therefore, when point-counting was done, an 
effort was made to distinguish sericitized former plagio
clase from "groundmass sericite," since the groundmass 
is believed to have been originally mostly orthoclase.

The smaller plagioclase phenocrysts are invariably 
fresher than the large crystals which are often resorbed 
as well as altered, and so were more often used for 
extinction angle measurement, especially in the heavily 
altered slides. Little zoning of the plagioclase pheno
crysts was observed. The plagioclase, like the other 
phenocrysts, may be embayed by the groundmass. No 
regional trends were observed to the variation in 
plagioclase composition, abundance, or alteration.

Magnetite occurs as euhedral small phenocrysts 
and anhedral flakes and as specks throughout the



groundmass. The average phenocryst of magnetite is 0.5 nun 
or so in diameter. Some of the anhedral flakes are larger.

Much of the black opaque material that does not 
occur as euhedrons is found to be red, not steel-grey, 
under reflected light. It is believed to be secondary 
hematite. Much of the hematite may be a result of 
surficial staining along fractures.

Very little recognizable biotite was found in this 
rock, but anhedral flakes of magnetite and associated 
sericite found are believed to represent altered biotite. 
Magnetite may often be found rimming or nearly completely 
replacing these flakes. Where the biotite is fresh 
enough to be recognizable, it is chloritized. Zircon 
was identified associated with some of the fresher biotite.

No glass was seen in the groundmass of the quartz 
latite porphyry. It was noted that the previously 
mentioned lenses of coarser quartz-rich groundmass seem 
to be oriented parallel to each other, and that some of 
the phenocrysts are aligned parallel to these lenses.
Since this coarser material sometimes also occurs 
surrounding, or associated with, broken quartz pheno
crysts showing undulatory extinction, it is postulated 
that these features may represent protoclastic or cata- 
clastic texture. Because this texture was observed to 
displace a minute quartz vein in one section, the texture
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is probably cataclastic, not protoclastic. The significance 
of this texture will be further discussed in the chapter 
on structure.

Rhyolite Dike Rocks
Cutting the quartz latite porphyry, and therefore 

younger than it, are a series of rhyolite dikes (Plate 11). 
These dikes range from 30 to 60 feet in width, and from 
a few hundred feet to over a mile in length. They intrude 
both the conglomerate and the quartz latite on the 
western and southwestern sides of the thesis area. The 
most extensive development of the dikes occurs in the 
extreme southwestern part of the area, where they form a 
series of low, parallel ridges trending generally N 65° W . 
The attitude of the dikes ranges from vertical to a 
steeply southwestward dip. The dikes are strongly 
jointed. There are two major joint sets with attitudes 
apparently paralleling joints in the nearby igneous rocks. 
These joints will be discussed in the chapter on structure.

The dikes range in color from light brownish 
grey (5YR 6/1) to pinkish grey (5 YR 8/1). The rock 
is porphyrltic rhyolite with sparse phenocrysts of large 
anhedral to euhedral quartz and subhedral to euhedral 
bleached feldspars in an aphanitic groundmass.

Microscopically, the rock is holocrystalline 
porphyritic, with phenocrysts of embayed, included quartz.



PLATE 11

RHYOLITE DIKE

Rhyolite dike cutting conglomerate near La 
Jarillas ranch. The more resistant rhyolite forms 
a low ridge. There is a strong joint set dipping to 
the northeast. View looking southwest.
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and lesser alblfce and orthoclase in a cryptocrystalline 
groundmass (Plate 12).

Modal analysis (based on the point-counting of 4 
slides) is groundmass 65$• plagioclase phenocrysts 13$, 
quartz phenocrysts 11$, orthoclase phenocrysts and 
spherulites 10$, and magnetite 1 $.

Mymeketic texture is extremely common. The 
plagioclase present is often untwinned and was identified 
by staining etched orthoclase yellow with sodium cobal- 
nitrate. The albite contains inclusions of orthoclase.

The groundmass appears to be mostly orthoclase, 
and may represent devitrifled glass. Spherulites of 
orthoclase are quite common.

Kersantlte Dike Rocks
Lamprophyre dikes up to thirty feet wide crop 

out in the eastern and southern portion of the thesis 
area. These are seen to cut rhyolite dikes, and so are 
the youngest rocks in the thesis area. These dikes are 
probably vertical, as their trends ignore topography.
The dikes are very hard where fresh, but are less resis
tant to weathering than the quartz latite or conglomerate 
they Intrude. They form saddles as they cut across 
ridges. The dikes can sometimes be spotted on aerial 
photographs due to the fact that vegetation is more



PLATE 12

PHOTOMICROGRAPHS OF RHYOLITE

Figure. 1. Rhyolite dike: Large embayed and included
quartz phenocryst in a felsophyrlc groundmass of 
orthoclase and some quartz. The groundmass may 
represent devitrified glass. Crossed nlcols, X 38.

Figure 2. Rhyolite dike: Phenocrysts of quartz (q)
and orthoclase (o) in a felsophyrlc groundmass of 
orthoclase and lesser quartz. Note spherullte (s) 
of orthoclase. Crossed nlcols, X 38.
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abundant on them. The dikes are commonly very highly 
altered; but for the purposes of description only the 
fresh rock was considered.

In fresh exposure, the dikes are mottled dark 
greenish grey (5G 4/1) and white (N 9). with white sub- 
hedral to euhedral feldspar and a less abundant mafic 
mineral unidentifiable in hand specimen. Small (1-2 mm) 
veins of epidote cut the rock. The dikes weather to a 
light brown (5YR 6/4). The trends of the dikes are much 
more irregular than those of the rhyolite, suggesting 
that perhaps the old regional controls were no longer 
effective by the time of lamprophyre emplacement.

Microscopically, the rock is found to be kersan- 
tite in composition. It is holocrystalline, with a 
panidiomorphic texture. Small to large (up to 3 mm) 
euhedral plagioclase phenocrysts occur with smaller 
euhedral to anhedral flakes of choloritized biotite and 
associated magnetite (Plate 13)• There is also a little 
interstitial quartz and sanidlne. Traces of zircon were 
found associated with the biotite.

Modal composition of the rock (based on point- 
counting of 3 slides) is plagioclase 56^, biotite 11$, 
magnetite 3$, quartz 3 $, sanidlne 2 $, and unidenti
fiable matrix 25$•

The plagioclase ranges in composition from An̂ tj 
to An^, with the average being An^Q (andesine). The



PLATE 13

PHOTOMICROGRAPHS OF KERSANTITE DIKES

Figure 1. Kersantlte dike, showing panidiomorphic- 
granular texture. Large, strongly sericitized euhedral 
plagioclase phenocrysts with minor magnetite and 
some interstitial quartz. Note the small epidote 
vein cutting the upper part of the photograph.
Crossed nlcols, X 38.

Figure 2. Kersantlte dike: Large phenocrysts of
kaolinized plagioclase with smaller flakes of biotite 
and associated magnetite. A little interstitial 
quartz is also present. Uncrossed nicols, X 38.
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sizes range from small (less than 1 mm) laths to large 
(3 mm or more) phenocrysts. The large phenocrysts, however, 
are invariably very strongly altered to sericite, so that 
the composition of the plagioclase had to be determined 
from extinction angles on the fresher, smaller laths.
The larger phenocrysts may also be bent, fractured, and 
partly resorbed.

The biotite is chloritized. It consists of 
euhedral to anhedral small flakes up to 1.5 mm in size, 
with the average about 0.3 mm.

The quartz occurs as interstitial anhedrons. Some 
clear, anhedral inters!tial material gave a biaxial 
negative interference figure, and was identified as 
sanidine.

Epidote occurs in amounts up to 5 but is 
secondary, occurring as veins.

Magnetite is present as small (0.1 to 0.3 ram), 
euhedral to anhedral crystals associated with biotite.

A little calcite was observed which probably 
represents a later fracture filling.



POSSIBLE CORRELATIONS

Cretaceous Shale
The criteria used for dating the shale as 

Cretaceous have been listed on page 12. If the Cretaceous 
age is correct, then possible correlations can be suggested, 
none certain. Anthony (1951) described a thick Cretaceous 
sequence of red shales, sandstones and limestones which 
form the southwestern flank of the Santa Rita Mountains.
This area is about 25 miles northeast of the present 
thesis area. The Cretaceous sediments of Anthony's area 
dip 55-60° southwest and strike N 35° W. This is similar 
to the attitude of the shale in the present area.

A Cretaceous undifferentiated sequence that is 
mapped (Wilson, Moore and O'Haire, i960) on the north 
side of Las Gljas Mountains, 5 miles north of Arivaca, 
may include this shale.

Pro Blanco Conglomerate
Fowler (1938) named and described the Oro Blanco 

Conglomerate from its type locality in the Montana Mine 
at Ruby, about 9 miles southeast of the thesis area. He ' 
stated (page 120) that the conglomerate was "probably part 
of a similar formation that is widespread in south-central
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Arizona, from west of the Babequivarl Mountains to the 
Santa Rita Mountains, east of the Santa Cruz River.H

Nelson (1963) described a conglomerate which he 
tentatively correlated with the Oro Blanco of Fowler.
This conglomerate was sedimentary, and contained abundant 
interbedded arkosic sandstone. According to Webb and 
Coryell (1954), who mapped the Ruby Quadrangle for the 
Atomic Energy Commission, it also htets local limy beds.
In Nelson's area, the conglomerate strikes N 60° W, and 
dips 37° northeast.

Davis (1955). Jones (1957), and Chaffee (1964) 
described a conglomerate in the Cerro de Colorado mining 
district, about 10 miles northeast of Arivaca. This rock 
is compositionally very much like the conglomerate of the 
present thesis area. It was described by Davis (1955) 
as "composed of 80-85$ quartz latite porphyry and 15-20$ 
quartzite, ranging in size from granules to boulders a 
little more than two feet in diameter." Jones recognized 
the same conglomerate, but recorded lesser amounts of 
"quartz porphyry" as well as quartzite fragments. The 
dominant rock type was still quartz latite. Jones 
mentioned that the matrix, which has been described by 
Davis as arkosic, seemed to have the character of "an 
altered igneous rock, of a composition close to quartz 
latite porphyry.” Jones noted that rudimentary bedding
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was observable in the conglomerate, and suggested three 
possible origins for the conglomerate:

1. The rock is sedimentary, with an 
arkosic matrix.

2. The rock is sedimentary, as in (1), but 
is cut by later quartz porphyry dikes or sills, 
with alteration affecting and obscuring the 
arkosic matrix.

3* The rock is an intrusive breccia body, 
such as a breccia pipe or pebble dike.

The author notes in conclusion that the conglomerate 
in the Fraquita Peak area also seems to have a definite 
igneous character, and yet seems to be part of the extensive 
Oro Blanco Conglomerate described by Fowler (1938). A 
few miles north of the thesis area, the conglomerate is 
demonstrably a sediment, and is interbedded with an arkosic 
sandstone. The origin of the conglomerate will be further 
discussed in the chapter on geologic interpretation.

Quartz Latite Porphyry
Given the lack of definite age dates, no sure 

correlations can be made for this intrusive. Jones and 
Davis, however, mapped a quartz latite porphyry in the 
Cerro de Colorado mining district, nine miles northeast of 
Arivaca, which they described as a volcanic rock. Taylor, 
in his correlation of volcanic rocks in Santa Cruz County, 
described a dominantly intrusive quartz latite porphyry 
which was fairly extensive on the west flank of the Santa



Ritas. He tentatively correlated this quartz latite with 
Tertiary rhyolites and tuffs in the Tucson, Mustang, and 
Atascosa Mountains.
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Regional Correlations
Tentative regional correlations, such as have been 

made by Taylor (1959) of the Oro Blanco Conglomerate with 
the Tucson Mountain Chaos of Kinnison (1958), must in any 
case await further detailed local studies for confirmation. 
As Taylor himself suggested, these correlations are more 
useful in showing broad regional similarities to Cretaceous 
and Tertiary volcanic and sedimentary activity in Southern 
Arizona than in suggesting, for example, that the Tucson 
Mountain Chaos and the Oro Blanco Conglomerate are the 
same formation. They are not demonstrably so. But these 
formations and their associated rocks may each be typical 
of Late Cretaceous deposition in southern Arizona, where 
non-marine and near-shore sediments, including shales and 
conglomerates, were deposited, during a time of volcanic 
activity and crustal instability, in basins that may or 
may not have been isolated (Wilson, 1962). Thus the fact 
that the Tucson Mountain Chaos is probably volcanic and 
the Oro Blanco Conglomerate, except where it has been 
affected by intrusive activity, dominantly sedimentary, 
seems not as important as the similar regional environment 
during time of formation.



STRUCTURAL GEOLOGY

There is a dominant regional trend to the 
structures in the Praquita Peak area. It was mentioned 
previously that the Oro Blanco Mountains, in which 
Praquita Peak is located, form with Cobre Hedge a range 
trending about N 30° W. Las Guljas Mountains, just north 
of Arivaca, also follow this direction, trending N 35- 
40° W. The San Luis Mountains, however, which are southwest 
of Arivaca and west of the thesis area, trend more or less 
north-south.

The outcrop pattern of the quartz latite intrusive, 
while somewhat irregular and not completely known (Plate 1), 
seems in general to follow a N 20-40 W trend. This trend 
can be seen in the quartz latite contact with the shale 
and with the conglomerate in the northern part of the area.

The rhyolite dikes to the west of Praquita Peak 
show a very consistent trend of N 30-35° W.

The attitudes of the Cretaceous (?) shale bedding, 
and of a layering observed in the conglomerate in the 
northwest part of the thesis area are remarkably similar 
(Plates 14 and 15)• The shale strikes N 15° W, and dips 
40-60° to the southwest. The conglomerate pebble alignment
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PLATE 14

POINT DIAGRAM OF SHALE BEDDING
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PLATE 15

POINT DIAGRAM OF CONGLOMERATE FOLIATION
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strikes N 50° W to, more commonly, N 5-15° W, and dip 
30-45° to the southwest.

Joints
There are two major joint sets developed in the 

rocks of the Fraquita Peak area. These joints are best 
observed in the quartz latite, but the same patterns also 
apparently continue into the rhyolite dikes and conglomerate. 
Although the attitude of the joints is far less consistant 
(Plate 16) than other structural trends, one joint set 
strikes approximately east-west and the other, slightly 
less well developed, strikes north-south. The dips on 
each set range from 60-90° on either side of vertical.

Faults
A few minor faults were observed. Two of these 

trend approximately east-west, but at least one fault 
trends parallel to the shale-quartz latite contact (N 30°). 
Some observed sudden angular changes in stream direction 
may be due to faulting along igneous directions, but the 
amount of displacement, if any, is unknown.

Folds
Minor folding was observed in the Cretaceous 

shale near the contact with the quartz latite. Here the 
shale beds dip away from, rather than toward, the contact 
(Plate 4).
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PLATE 16

Rose Diagram of Igneous Joint Strikes
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Stream Directions

Although the drainage in the area is radial away 
from Fraquita and Yellow Jacket Peaks, there are minor 
parallel patterns and sudden angular changes in direction 
that result from joint control of stream direction 
(Pig. 3).

Summary and Conclusions
Lutton (1958) noted that northwest-trending pre- 

Laramlde structures, including faults and northwest 
trending anticlines and synclines, are very common in 
southern Arizona, while Tertiary rocks, on the other hand, 
are very gently tilted to the north, east, or northeast. 
Taylor (1959) gives many examples in Santa Cruz County 
that support these generalizations, and also notes that 
tectonic joints in igneous rocks often trend northeast or 
northwest. He concludes that valid generalizations can 
be made for the structural deformation as well as volcanic 
activity in Santa Cruz County.

The rocks in the Fraquita Peak area follow pre- 
Laramide trends. The layering in the conglomerate, the 
strike of the shale, the outcrop pattern of the quartz 
latite intrusive, the trend of the Fraquita Peak-Cobre 
Ridge mountain range, and even, though less consistently, 
the joint directions in the quartz latite, seem to follow 
a dominant northwest direction. It is suggested that the



quartz latite, although Tertiary (?) in age, was emplaced
52

along a much older northwest-trending zone of weakness that 
may have existed since pre-Cambrian time. The Mfoliation? 
in the conglomerate is believed related to the intrusion 
of the quartz latite porphyry. This will be discussed 
further in the next chapter.



GEOLOGIC INTERPRETATIONS
AND

SUMMARY OF THE GEOLOGIC HISTORY

The Pro Blanco Conglomerate
Two questions seem most relevant to the correct 

interpretation of the geologic history of the Fraquita 
Peak area:

1. What is the origin of the conglomerate in 
the Fraquita Peak area?

2. The age of the conglomerate has been 
established as Cretaceous (?). Is the suggested age of 
Tertiary (?) for the quartz latite correct, or is the 
intrusive older than the conglomerate?

The author has found that the conglomerate is 
regionally a Cretaceous (?) sediment that in the Fraquita 
Peak area, and probably in the Cerro de Colorado mining 
district nine miles north of Arivaca, as well (page 43 ), 
has taken on the character of an igneous rock. The age 
of the intrusive relative to the conglomerate hinges on 
the question of the origin of the conglomerate in the 
thesis area. The author will, therefore, address himself 
mainly toward answering the first of the above questions.
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The igneous of the conglomerate in the thesis 

area might be explained in three ways:
1. The '•conglomerate'1 might be the result solely 

of some sort of volcanoclastic flow or of an intrusive 
fluidization process.

2. The conglomerate may be a typical sedimentary 
conglomerate that later has been regionally metamorphosed 
by the intrusion of the quartz latite.

3» The conglomerate was originally a sedimentary 
rock that has been remobilized and partly assimilated by 
the intrusion of the quartz latite.

Each of these possibilities will be discussed in
turn.

Volcanoclastic flows (Thorton, 1962) can be of 
several types. They can be local or regional, and may 
consist of fragments that are either truly pyroclastic 
in origin, or that result from the breakup of an already 
partly solidified lava or extrusion dome. Volcanoclastic 
flows also include lahars, or volcanic mudflows. Intrusive 
fluidization processes can also produce fragmental rocks 
of igneous origin, as for example in the Swabian tuff 
pipes of southern Germany described by Cloos (1941).

Arguments against a solely igneous origin for the 
"conglomerate," whether by intrusive fluidization processes 
or as a result of volcanoclastic flows are as follows:



1. There is no obvious immediate volcanic source, 
as would be expected for the local volcanoclastic flows.

2. The "conglomerate” of apparently igneous 
character in the thesis area appears to grade laterally 
into a sedimentary conglomerate interbedded with arkosic 
sandstone.

3* There is no evidence of interbedded or 
associated pyroclastic rocks, as one might expect if the 
conglomerate resulted from a nuce ardente type eruption.

4. The conglomerate does not have a tuff matrix, 
as might be more typical of the gas-rich fluidization 
process. On the contrary, both the fragments and the 
matrix resemble the quartz latite porphyry of the area, 
which was described as a shallow intrusive.

5» Fluidization processes might be expected to 
quickly round fragments, and relatively quiet intrusive 
fluidization processes to result in some sort of re
sidual orientation. But this conglomerate contains 
many angular fragments and lacks the orientations that 
one might expect to find in a "tuff-pipe."

6. If Cretaceous rocks were fluidized over an 
igneous Intrusion, one might expect other rock types 
than quartz latite porphyry to be common in the conglom
erate. For example, little to no shale was observed in 
the conglomerate in the thesis area.
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The conglomerate might be a sedimentary rock that 
was regionally metamorphosed by the later intrusion of 
quartz latite. This would perhaps explain the observed 
conglomerate foliation as a half-domal foliation of 
aligned pebbles due to the quartz latite*s forceful 
intrusion into overlying sediments. But regional meta- 
morphism would not adequately explain the following facts:

1. The shale shows only minor effects of 
metamorphism.

2. The original sedimentary conglomerate 
contains predominantly quartz latite fragments. The 
source for these fragments would be unknown.

3. Patches of conglomerate exist at various 
elevations within the area of quartz latite outcrop, and, 
as mentioned previously, show gradational contact with the 
quartz latite.

4. The matrix of the "conglomerate" was shown 
(Plate 7 , Fig. 1 ) to truncate a plagioclase phenocryst 
in a fragment, suggesting a partially melted rock at one 
time.

The third explanation, preferred by the author, 
would postulate a sedimentary conglomerate that was re- 
mobilized and partly assimilated by a rather extensive 
intrusion of quartz latite. The boundaries of the quartz 
latite are not defined to the west of the thesis area,
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and the intrusion may extend westward into the San Luis 
Mountains. Reconnaissance mapping suggests that the 
conglomerate lacks bedding where it outcrops west of the 
thesis area. Perhaps the intrusion cooled and solidified 
in its outer margins, and then further movement took place, 
breaking up the outer shell of the quartz latite and 
mixing autobrecciated material with the conglomerate over 
a wide region. Thus a conglomerate that is regionally 
correlative to the Cretaceous (?) Oro Blanco is locally, 
in the Fraquita Peak area and probably in the Cerro de 
Colorado mining district, essentially an autobrecciated 
igneous rock of Tertiary (?) age. The fact that the 
source rock for the original sedimentary conglomerate was 
also predominantly quartz latite porphyry makes it 
impossible sharply to separate the sedimentary and igneous 
••phases" of the conglomerate. The third postulate would 
account for the following observed facts:

1. The occurence of patches of conglomerate 
within the quartz latite.

2. The presence of many angular fragments in 
the conglomerate.

3* The regionally sedimentary nature of the 
conglomerate and its local autobrecciated igneous 
character.

4. The lack of an identified volcanic source or 
a volcanic matrix for the conglomerate.



58
5* The foliation in the conglomerate near the 

quartz latite intrusion.
6. The truncation of plagioclase phenocrysts 

in fragments by the conglomerate matrix (Plate 7* Fig. 1).
It is noted that the above explanation does not 

explain the original source for the quartz latite in the 
conglomerate. There must have been a geologically 
persistant magma of quartz latite composition in the 
region, with volcanic and intrusive activity occurring 
on several occasions during the Cretaceous and early 
Tertiary (?).

Summary of the Geologic History
The formations of the Fraquita Peak area range 

from Cretaceous (?) to Tertiary (?) in age, and consist 
of sedimentary and younger igneous rocks.

The oldest rock in the area, a shale of 
Cretaceous (?) age, was deposited, probably in marine 
waters, and possibly in the same Late Cretaceous basin of 
deposition that resulted in the Cretaceous shales and 
conglomerate in the eastern Santa Rita Mountains 
(Wilson, 1962).

After shale deposition, but before deposition of 
the conglomerate, some uplift occurred, with faulting 
and regional tilting of the shale to the southwest. 
Slightly later, probably during Laramide time, occurred



deposition of the conglomerate. Since the overlying Oro 
Blanco Conglomerate contains few fragments of the shale, 
it is assumed that the conglomerate was deposited without 
major erosion of the shale. By this time, uplift and 
widespread volcanic action had begun in southern Arizona, 
as shown by the volcanic nature of most of the fragments 
making up the conglomerate in various areas. The difference 
in the compositions of the igneous fragments comprising 
the Oro Blanco Conglomerate in the different areas 
suggests local sources and possibly approximately con
temporaneous deposition in separated shallow basins.

Still later came intrusion of the quartz latite 
porphyry which also followed the northwest structural 
trends, and which domed, intruded, and partly assimilated 
the conglomerate. After partial cooling, the quartz 
latite intrusion was remobilized, resulting in auto- 
brecciation of its outer margins. Thus the "foliation" 
in the conglomerate is believed to be a domal igneous 
deformation structure.

Later in the Tertiary (?) occurred intrusion of 
the rhyolite dikes. These dikes followed the old north
west structural trends.

Further tectonic activity resulted in northwest- 
and northeast-trending, steeply-dipping joint sets 
developing in the quartz latite and, to a lesser extent,
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in the conglomerate and rhyolite dikes. At this time the 
mild cataclastic texture observed in the quartz latite also 
probably also developed.

Late in the Tertiary (?), intrusion of the 
lamprophyre dikes (they lack the previously mentioned 
joint sets) occurred. Then followed uplift and erosion 
to the present topography.
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SUGGESTIONS FOR FURTHER STUDY

Further work is required in western Santa Cruz 
County. The author feels that the Oro Blanco Conglomerate, 
which outcrops extensively west and southwest of the 
Arivaca area, as well as southeast of Arivaca along the 
Arivaca-Ruby road, provides an excellent subject for an 
extensive study and may provide a useful key to the 
geology of western Santa Cruz County. Nelson (1963) 
correlated a conglomerate near Pena Blanca Lake with the 
Oro Blanco Conglomerate. The author visited Nelson1s 
area briefly and found the conglomerate there to be 
stratified, less well-indurated, and composittonally 
unlike the conglomerate near Arivaca, which he has 
tentatively also identified as Oro Blanco. Extensive 
mapping could perhaps determine whether there is a 
regional change in the character of the conglomerate, 
or whether these two rocks are in fact different formations. 
If, as the author suspects, the conglomerate proves to be 
one formation, the environment of deposition, the impor
tance of local sources, and the relationship to nearby 
igneous activity could be assessed. If the predominant 
fragments in the conglomerate proved to be volcanic rocks 
of local origin, the approximate time-equivalence of
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various volcanic units of Santa Cruz County might be 
established where no other methods of correlation have 
yet proven effective.
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