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ABSTRACT

The Sweetwater Drive area lies on the eastern dip slope of the
Tucson Mountains.

The rocks in the region consist mainly of complexly

faulted Permian limestone and quartzite, Cretaceous volcanics and
sedimentary rocks, and Tertiary volcanics.

Erosion has cut through

the Tertiary lavas to expose the underlying Cretaceous and older rocks.

Numerous small klippen of Permian sedimentary rocks rest on the
Cretaceous rocks.
Six gravel sections were measured in banks of Quaternary elluvium

along a northwest-trending line between the area in the Tucson Mountains
and the wells in the Santa Cruz Valley.

These gravels consist mostly of

felsite, rhyolite, and other volcanics which are correlated with both
the bedrocks in the mapped area and well samples from the Santa Cruz
Valle7 Quaternary alluvium.

Samples were collected from seven wells in the Santa Cruz Valley
Quaternary alluvium, along a northwest-trending line paralleling the
east side of the Tucson Mountains.
felsites and dark volcanics.

These samples consist mostly of

Correlations are made between:

(1) the

strata of the various wells, (2) the aquifers among the wells, and (3)

the rocks in the well samples and those in the gravel outcrops.

CHAPTER I

INTRODUCTION

Location of area

The general area under investigation lies in the north-northwest-

trending Tucson Mountains and the Santa Cruz V1ley which borders these
mountains on the east.

The city of Tucson is located on the east side

of the central part of the range.

The entire general area is located

in the northeast corner of Pima County, Arizona.
The area of this investigation covers approximately three square

miles and Is located adjacent to Sweetwater Drive in the Tucson
Mountains, five miles east of Amole Peak and nine road miles northwest
of the city of Tucson.

A few scattered houses are in the area, and

two abandoned limestone quarries are found in one of the larger blocks
of Permian limestone and quartzite.

Plate III shows the location of

the area.

Previous Investjgqions

The first report on the Tucson Mountains was the result of a

1

petrographic study published by Guild

in 1905.

In this paper he

described the eruptive rocks from a petrographic standpoint without
2

discussing their geological and spatial relations,

In 1909, Tolinan

described the geology of the Tumamoc Hills, which are located in the
3

east-central part of the Tucson Mountains.

In 1920, Jenkins and Wilson

published the results of a geological reconnaissance of the Tucson and
4

Amole Mountains.

Brief notes by Allen

on the southern section of the

Amole mining district were included in the Jenkins and Wilson report.

The latest and most complete description of the geology of the Tucson
5

Mountains was made by Brown

in 1939.

paper places particular

emphasis on the Basin-and-Range structure of these mountains.

Purpose and Method of Treatment

The purpose of this investigation is as follows:

Ci) to correlate

strata between wells located in the Santa Cruz Valley alluvium adjacent

to the Tucson Mountains; (2) to correlate the strata represented in

1

Guild, F.N., Petrography of the Tucson Mountains:
vol. 20, p. 314, 1905.

Am. Jour. Sd,,

2

Tolman, C,F., The geology of the vicinity of the Tumamoc Hills:
Carnegie Inst. Washington, Pub, no. 113, pp. 67-82, 1909,
3

Jenkins, 0.P., and Wilson, E.D., A geological reconnaissance of the
Tucson and Amole Mountains: Univ. Ariz., Ariz. Bur. Mines, Bull,, no.
106, pp. 5-18, 1920.
4

Allen, M.A., The southern section of the Amole mining district:
Ariz., Ariz. Bur. Mines, Bull., no. 106, pp. 19-25, 1920.

Univ.

5

Brown, W.H., Tucs0 Mountains, an Arizona basin range type:
America, Bull., vol. 50, pp. 697-760, 1939.

Geol. Soc.

these wells with sections measured in banks of alluvium exposed between
the valley wells and the area mapped in the Tucson Mountains (P1. I);

and (3) to map the areal distribution of the igneous and sedimentary
rocks in the area located adjacent to Sweetwater Drive in the Tucson
Mountains which is a possible source for the material in the vi11ey
alluvium.

The correlation of strata between individual wells and

between wells and measured sections should be of value in future
ground-water studies as a means of determining the presence and depths
of zoning of aquifers and barren strata.
The well samples were analyzed according to the following method:

They were treated with hydrochloric acid to determine the amount of
calcium carbonate present.

After acidization, they were sieved to
Composi

determine the amount of detrital material in each size class.

tion, roundness, and sphericity were next determined with the binocular
microscope.

Composite diagrams were used to illustrate size and
6

composition, according to Payne's

method.

Shape was defined by reference

7

to a modified version of Zingg's

shape classification diagram.

Roundness and sphericity were determined by means of diagrams based on
8

Krumbein's

roundness and sphericity classification charts.

The results

6

Payne, T.G., Stratigraphical analysis and envior mental reconstruction:
Am. Assoc. Petroleum Geologists, Bull., vol. 26, pp. 1707-1709, 1942.
7

Krumbein, W.C., Measurement and geologicfl significance of shape and
roundness of sedimentary particles: Jour. Sedimentary Petrology, vol.
11, no. 2, p. 67, 1941.
8

Krumbein, W.C., op. cit., pp. 66, 68.

4

of these analyses were used in correlating strata among the different
wells and in correlating the strata in wells with those in the measured
sections.

A geologic map was made on a U.S. Geological. Survey topographic map

of the Cortaro Quadrangle to show the distribution of formations.

These

formations consist mostly of Cretaceous and Tertiary volcanics, with
lesser amounts of Permian and Cretaceous sedimentary rocks.

Climate

The Tucson Mountains and Santa Cruz Valley are characterized by

semi-arid climate with small amounts of rainfall and wide daily
temperature range.

The following climatological data was obtained from
9

observations made in Tucson by the U.S. Weather Bureau :
The temperature ranges from 6 degrees to 112 degrees Fahrenheit

with a mean annual temperature of 68.08 for the 10 year period ending
December 31, 1949.

The average humidity for this period was 38 per cent.

The mean annual precipitation fo

this period was 11.08 inches.

Much

of this precipitation occurs in the months of July, August, and September.

Topography and Drainage

The north-northwest trending Tucson Mountains are 25 miles long
and vary in width from about 10 miles in the central part to less than

U.S. Weather Bureau records.

Tucson, Arizona, 1950.

2 miles at either end.

The highest peak of the range is Wasson Peak

which has an elevation of 4677 feet.

The elevation of the Santa Cruz

Valley adjacent to the east side of the Tucson Mountains varies from
2060 feet near the northern end of the range to 2500 feet near the
southern end.

Drainage on the eastern dip slope of the Tucson Mountains is
accomplished by intermittant streams which drain toward the north and
empty into the northwest-flowing Santa Cruz River.

These streams cut

deeply into the lavas and probably are consequent on the tilted block
Many of the streams are controlled by easterly trending fault zones.
This unbalances the main Santa Cruz drainage since normfl.ly the

10
tributaries would flow north or northeast toward the Santa Cruz River
The Sweetwater Drive area is dotted with several large hills

nd

numerous smaller ones which rise precipitously above a moderately
sloping floor.

The larger hills consist of the erosional remnants of

Tertiary Cat Mountain rhyolite flows and late Cretaceous or early
Tertiary A.mole latite intrusives,

The smaller hills are composed of

Permian limestone and quartzite.
Drainage trends within the mapped area vary from east to northeast.

The two large east and northeast striking faults in the center of the
area play an influential part in control of this drainage.

10
Brovrn

W.R., op. cit., p. 708.

The drainage

pattern of the area as a whole follows the fault-controlled easterly
trend of drainage on the eastern dip slope of the Tucson Mountains0
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CHAPTER II

GENERAL GEOLOGY

Rocks of the Sweetwater Drive area include Permian limestone

and quartzite, Cretaceous volcanics and sediments, late Cretacous or
early Tertiary intrusives, Tertiary intrusives, and Quaternary alluvium.
The Cretaceous volcanics, including portions of Cretaceous
Recreation Red Beds, are overlain in places by many small blocks of
Permian Snyder Hill formation limestone and quartzite which are the
erosional, remnants of the original overthrust sheet.

Tertiary Cat

Mountain rhyolite flows rest unconformably on the Cretaceous volcanics
and sediments.

In the northwest corner of the area, an intrusive mass

of late Cretaceou$ or early Tertiary Amole latite is surrounded by
Cretaceous rocks.

Tertiary andesite arid andesite porphyry dikes and

Silver Lily latite porphyry dikes cut both the Cretaceous volcanics
and sediments and the Tertiary volcanics.

The Tertiary rhyolite flows

are completely covered by Quaternary alluvium along the northeast corner
of the area.

8

Sedimentary Rocks

Permian

Snyder Hill formation (quartzite)

Within the Sweetwater Drive area, small exposures of c'1uartzite

are found associated with the Snyder Hill limestone.

The larger blocks

of Snyder Hill limestone have been much broken by faulting.

The

quartzite does not lie in sdimentary contact with the limestone but has
11

been faulted against it.

The quartzite is grayish orange

orange, medium-grained, and cliff-forming.
ation (i/is to 1/8 inch) are preserved.

to vrry pale

Traces of very thin lrin-

The cjuartzite grains consist

of suhangular to subrounded quartz and are cemented with silica.
the quartzite grades into a friable sandstone.

Locally

On a weathered Furface,

the quartzite varies from grayish orange pink to moderate yellowish
brown and is smooth-surfaced.

The quartzite is an orthoquartzite as

shown by the laminations and the local gradations into sandstone.
A comparison with the measured section of the Snyder Hill formation
12
suggests that this quartzite may be a
in the Empire 'Mountains by Feth

11

All color designations made in this thesis, except those used in the
gravel section descriptions, are based on the Rock Color Chart, prepared
by, the Roók-Cólor Chart Committee, distributed by the National Research
Council, 1948.,

12

Feth, J.H., Permianstratigraphy and structure in the northern Canelo
rjzon:, Am.. Assoc. Petroleum Geologists, Bull-., vol. 2, no. 1,

Hills,

pu,. 97-98, 1948.

part of the 250 feet of alternating quartzite and limestone beds
described by him.

In the Empire Mountains section, this series of

alternating quartzites and limestones is overlain by 800 feet of
13

limestone.

Feth

includes both the limestone and the alternating

quartzites and limetone

in the Snyder Hill formation.

Snyder Hill formation (limestone)

The type locality for the Snyder Hill formation is Snyder Hill,
an isolated limestone hill surrounded by Cretaceous deposits, about
The base of the formation is not exposed
14
As described by Stoyanow , the Snyder Hill

10 miles southwest of Tucson,
at the type locality.

formation at the type locality consists of black limestone beds with
abundant brachiopods and gastropods.

limestones which contain

The top beds consist of gray

ilicified bryozoan reefs,

The stratigraphic
15

position of the Snyder Hill formation has been established by

Stoyanow

as being between beds with a "Manzano" fauna and beds containing the
fauna of member B of the Kaibab formation.
The Snyder Hill limestone in the Sweetwater Drive area occurs in

small (10 to 1200 square feet) scattered blocks surrounded by Cretaceous
volcanics and sediments.

It is a medium dark gray, aphanitic, thin-to

13
Feth,

T.11.,

p. cit., p. 94.

14

Stoyanow, A., Ccrrelation of Arizona Paleozoic formations
America, Bull., vol. 47, . sso, 1936.
15
Stoyanow, A., op. cit., p. 531.

Geol. Soc.

10

thick-bedded (1/2 to 4 feet), cliff-forming limestone with abundant
chert nodules and a few chart beds.

The chart nodules and beds stand

out in relief from the rough surfaces of the less-resistant 1imestone
Most of the limestone weathers to a medium gray color but a few of the
thinner beds weather light olive grays

The chart nodules and chart beth:

are most abundant in these lighter colored rocks.

Numerous calcite

veins, averaging from 1/16 to 1/4 inch, cut across both the chert and
limestone in all directions.
The chert is grayish brown to pale brown, very hard, and aphanitic.
The nodules average 2 inches in diameter and 10 inches in length and
are abundant in zones paralleling the bedding planes (P1. IX, Fig. 1). In
a few instances, chert is concentrated along secondary fissures and cracks
in zones averaging from 1/2 to 1 inch thick,

The chart beds range from

1 to 9 inches in thickness and are parallel to the bedding planes in the
limestone (P1.VllI, Fig. 2).
16

According to Tarr

,

the occurence of chert in nodules is evidence

of primary deposition and reflects the tendancy of colloidal silica to

coagulate in centers of deposition.

Additional indications of primary

origin are the tendancy of the chert to parallel the bedding planes, the

lack of banding, and the sharp contact separating the chert from the
surrounding limestone.

The chart which is along secondary fissures and

16

Tarr, LA., The origin of chert and flint:
vol.

1,130.

Univ. Missouri Studies,

11

17

cracks is of secondary origin

18
Davis

considers bedded chert as

good evidence of primary origin and says that it is the result of a

rhythmic bedding due to col1oid1 segregation or chemical precipitailon
of silica.

The Snyder Hill limestone contains abundant but poorly preserved
fossils.

These fossils are found in both the limestone and the chert

and most of them have been replaced by silica.

Stoyanow has identified

Dictyoclostus occidentalis, Composita mexicana, Be1lero
., Archaeocidarjs

., Fenestella

., Astartella

., and Pfialonophyllum

collections made in this limestone by the writer.

,

from

Numerous segments of

crinoid stems were also found.

These fossils represent a typical
19
faunal assemblage of the Snyder Hill limestone

Cretaceoi.is

Recreation Red Beds (?)

Grayish red claystone and arko.se and dusky yellow arkose and

arkosic conglomerate occur as small (5 to 70 square feet), scattered

outcrops

in the undifferentiated Cretaceous volcanics.

These sedimentary

17
Fowler.,. G.L,.Lyden, J.P., Gregory, F.E, and Agar, W.M., Chertification
Am. Inst. Mm. Met, Eng., Tech. Pub.
mining district:

in the TnState

no. 532,; p.. 28., 1934.
18
Davis,. E.F..., The radiolarian cherts of the Franciscan group:
Geol., Bull., vol. 11, no. 3, pp. 298, 303, 1918.

Calif., Dept.
19

Stoyanow, A., personal communication, 1950.

Univ.

12

rocks are not in sedimentary contact with the volcanics but appear to
be faulted against them,

They are most prevalent immediately below

the Cat Mountain rhyolite, the Amole latite, and the overthrust blocks
of Permian limestone and quartzite.

The sedimentary strata have been

included with the undifferentiated Cretaceous voleanics for mapping
purposes.

The claystone is grayish red, very thin-bedded (1/2 to 2 inches),

hard, ferruginous, and slope-formirg.

It has been extensively shattered

and much altered and weathers to a pale reddish brown.

Locally, the

claystone grades into a pale red to grayish red, fine- to coarse-grained,

very thin to thin-bedded (2 to 20 inches) arkose.

The arkose consists

of from 25 to 35 per cent feldspar and from 65 to 75 per cent quartz.

The grains are subangular to subrounded and are firmly cemented by a
ferruginous cement.

The dusky yellow arkoses are very fine- to fine-grained and very
thin-bedded (1/4 to 4 inches).

They consist of from 25 to 35 per cent

feldspar, 40 to 70 per cent quartz, and 5 to 20 per cent felsites.

The

grains are subangular to subrounded and are weakly to firmly cemented
with limonite.

Locally the aroses grade into a moderate olive brown,

very thin- to thick-bedded (1/2 to 4 feet), coarse-grained, arkosic
conglomerate.

The conglomerate ranges from a granule to a boulder

conglomerate and includes boulders up to 12 inches in diameter.

The

matrix of the conglomerate consists of about 30 per cent feldspar, 50
per cent quartz, and 20 per cent felsites.
to

The grains are subangular

ubrounded and are weakly cemented with linonite.

The gravels

consist of subangular, to rounded andesites, andesite porphyries, felsites,

quartzites, and claystones, which make up from 20 to 60 per cent of
the rock.

The grayish red claystone and arkose and dusky yellow arkose and
arkosic conglomerate are tentatively correlated with the Recreation Red
20

Beds described by Brown

on the basis of their lithologic similarity.

Quaternary

Alluvium

All of the topographic lows of the Sweetwater Drive area are
covered by a thin, discontinuous mantle of coarse alluvium.

This

alluvial mantle thickens eastward toward the Santa Cruz Valley, until,
near the northeast edge of the area, it covers the beclrocks completely

along a northwest-trending contact (FL I).

West of this contact the

shallow washes and arroyos cut through the alluvium and expose the
underlying Tertiary rhyolite and Cretaceous volcanics and sediments.

The alluvium is poorly sorted and the arroyo wells reveal coarsely
stratified deposits containing sub angular to subrounded alluvial

materials ranging from boulders 12 inches in diameter to fine sands and
silts.

The deposits consist of locally derived materials; Tertiary

rhyolite, Cretaceous volcanics, late Cretaceou

or early Tertiary quartz

latite intrusives, Tertiary latite porphyry, andesite, and andesite

20

Brown, W.H., op. cit., pp. 715-716.

14

porpIyry intrusivs, Cretaceous sediments, and Permian limestones
and quartzites.

Igneous Rocks

Intrusives

Late Cretaceous or Early Tertiary

Amole latite

21
as

The Amole latite was first described by Jenkins and Wilson

"a very peculiar acid intrusive of rhyolitic type" occurring at the top
of AxnOle Peak.

The surrounding sedimentary rocks are greatly metamor22

phosed and difficult to distinquish from the intrusives.

Brown

called

this intrusive the Amole latite and described as a series of roughly
east-west fingers which extend eastward from the quartz monzonite stock
northwest of Amole Peak.

The latite is a dense felsitic rock with

inconspicuous phenocrysts of quartz and feldspar and abundant xenoliths
of arkose and other Cretaceous sedimentary rocks.

These Amole latite

fingers were intruded during Laramide (late Cretaceous or early Tertiary)
time as sills into the Cretaceous sedimentary and volcanic rocks0

In

general, the latite intrusives are parallel to the bedding of the
sedimentary rocks as finger-like masses, but in some places they are

21

Jetkins, O.P.,andWilson, E.D., op. cit., p. 13.
22

Brown, W.H , Op. cit., pp. 725-726.

15

intrusive along the thrust zone.

The small-scale invasions are best

seen where the intrusive has metamorphosed the adjacent rocks to
hornfels, as there is a definite contrast between the two rocks.

In

the Mile Vide Mine southeast of Amole Peak the lalite fills a mosaic

brecia in hornfels.
Outcrops of Amole latite within the Sweetwater Drive area are
limited to the northwest corner where several, large hills formed of it

are surrounded by Cretaceous volcanics and sediments.

Correlation of

the quartz latite exposures in the area with the late Cretaceous or
early Tertiary Amole latite is based on lithologic similarity.

Proof

that the quartz latite within the area is intrusive is lacking, however,

these latite exposures are in direct alignment with the southernmost of
23

the large Amole latite intrusives shown by Brown

.

This large

intrusive is exposed on the ridge southeast of Amole Peak where it is
present as a sill along the northwest-trending thrust zone.

The sill-

like intrusive trends northeast and probably, prior to erosion, it
included the two exposures in the mapped area.

Less than one mile

north of the intrusives in the area, a similar, but northwest-trending,
intrusive extends unbroken for a distance of over 4 miles from within
the Cretaceous volcanics to the parent quartz monzonite body near Amole
Peak.

A niegascopic description of the Amole latite is given below:
Ainole latite:

in hand specimen it varies from grayish orange pink to pale
yellowish brown.

The groundmass is aphanitic and contains quartz
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Brown, LH., op. cit., p1. 1.
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crystals which make up 10 per cent of the rock and average 1
millimeter in diameter, plagioclase which makes up 5 per cent
of the rock and averages 1 millimeter in length, and orthoclase

which makes up 5 per cent of the rock and averages from 1 to 2
millimeters in length.

It contains angular to subangular,

thoroughly altered xenoliths of claystone, arkose, and felsites

which make up from 15 to 20 per cent of the rock and average
from 2 to 3 millimeters in diameters

Local fades of the quartz

latite near the base of the hills contain xenoliths of subangular
to subrounded andesite, andesite porphyry, felsite, and claystone
which average from 1/4 to 3/4 inches but range up to a maximum of
12 inches.

Tertiary

Silver Lily dikes

24

The Silver Lily dikes as described by Brown

consist of a series

of nearly parallel dikes a mile and a half south of Amole Peak which
extend across the Tucson Mountains in the form of an arc concave toward
25

the north.

According to Brown

,

these latite porphyry dikes are

intruded into the Cretaceous sediments on the west side of the range and

24

Brown, W.B.,. op. cit., p. 741.
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Brown, W.H.,op. cit.., p. 741.
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the Tertiary Cat Mountain rhyolite on the crest axid eastern slope. The

dikes are light buff on fresh surface but weather light brown in sharp
contrast with the darker colors of the surrounding rocks.

In the hand

specimen, phenocrysts of quartz and feldspar are visible and the matrix
is felsitic and porcelain-like.

The rock cleaves along flow structures

paralleling the borders of the dikes.

Contact between the intruded rocks

and the dikes are sharp and well defined.
Vithin the Sweetwater Drive area the latite porphyry dikes are
nearly vertical and cut across the Cat Mountain rhyolite.

Although the

dikes are shown only in the Cat Mountain rhyolite, small, scattered
segments (6 to

O feet long) are also in the complexly faulted Cretaceous

volcanics and sediment

The dikes are less resistant than the rhyolite

and tend to form saddles on the crests of hi11, but they are more
resistant than the Cretaceous rocks so form low ridges where these occur.

The dikes trend from east to somewhat north of east and are from 6 to 14
feet thick.

Flow structures parallel their borders and the rock cleaves

along these flow structures.

The walls of the dikes are sharply defined0

Correlation of the dikes in the area with the Silver Lily dikes is based
on:

(i) similarity of lithology and occurence, and (2) close proximity
26

to and alignment with the dikes shown by Brown

A megascopic

description of the latite porphyry is given below:

Latite porp
In hand specimen it varies from pale yellowish brown to very
pale orange.

It is a porphyritic aphanite and contains plagioclase

26
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phenocryst

which make up 8 per cent of the rock and average 2

millimeters in diameter, orthoclase phenocrysts which make up 7
per cent of the rock and average 2 millimeters in diameter, and
quartz crystals which make up 2 per cent of the rock and average
1 millimeter in diameter.

The matrix is felsitic and porcelain-

like.

Andesite and andesite porphyry dikes

In the Sweetwater Drive area a few small andesite and andesite
porphyry dikes cut the Cat Mountain rhyolite.

Several unmapped segments

(5 to 20 feet long) of these dikes were also noted in the complexly
faulted Cretaceous volcanic and sedimentary rocks.

The dikes trend east

or slightly north of east and dip from 40 to 49 degrees north0
are from 2 to 4 feet thick and the walls are sharply defined0

The dikes
The dikes

are less resistant than the rhyolite and tend to form saddles on the
crests of hills, however, they are more resistant than the Cretaceous
volcanics and sediments so form low ridges where these rocks are intruded.

The composition of the dikes varies from anclesite to andesite porphyry.
Megascopic descriptions of both types are given below:
Andesite:

In hand specimen this is grayish brown.

It contains

plagiocIase crystals which make up 15 per cent of the rock and
average 1 milflmeter in length.

The groundmass is aphanitic.
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Andeite porphyry:
The andesite porphyry is pale brown with plagioclase
phenocrysts which make up 40 per cent of the rock and average 2
millimeters in length.

The groundmass is aphanitic.

Extrusives

Cretaceous

Undifferentiated Cretaceous volcanics

The Cretaceous volcanics found in the Tucson Mountains are
27

described by Brown

and consist principally of andesite porphyry,

quartz latite porphyry, and coarse volcanic breccias, with interbedded
arkoses and tuffs.

Brick red, fine-grained sandstones of the Recreation

Red Beds type are interbedded with these volcanic rocks.

As shown by

28

Brown

, the largest outcrop of Cretaceous volcanics occurs in a belt

which extends along the west side of the Tucson Mountains, from the
granitoid intrusives to Silver Bell pass.

This belt continues around

the north side of Amole Peak and along the eastern slope of the range.
A second belt occurs along the base of the western escarpment, from the

vicinity of Amole Peak almost to the southern end of the Tucson Mountains.
Smaller outcrops are found along the southeastern side of the range.
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Brown, W.H., op. cit., pp. 713-715.
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The Cretaceous volcanics within the Sweetwater Drive area are
exceeded only by the Cat Mountain rhyolite.

Structurally, they are so

complex that, with two exceptions, they have not been differentiated on
the map.

No sequence of superposition could be determined for these

volcanics and, in general, the area in which they occur is characterized
by extensive faulting and a lack of topographic expression.

Furthermore,

much of the area is concealed by a thin cover of alluvium.
The undifferentiated Cretaceous volcanics consist of felsites,
andesites, andesite porphyries, and felsite and rhyolite tuffs.

A few

small (5 to 70 square feet) exposures of grayish red claystone and
arkose, dusky yellow arkose and arkosic conglomerate are mapped with the
undifferentiated Cretaceous volcanics.

These are discussed in the

section of this report on Cretaceous sedimentary rocks.

The undifferen
29

tiated volcanics in the area are correlated with

Cretaceous

volcanics on the basis of similarities in lithology and occurance.
Representative inegascopic descriptions of the undifferentiated volcanics

are given below:
Felsites:

In hand specimen these rocks appear to be various shades of
brown, gray, green, and red.

They are aphanitic and possess no

recognizable pheiocrys ts,

Andesite:

These are various shades of green, red, brown, gray, and
purple.

The groundmass is aphanitic and contains plagiocLase
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crystals which form 5 to 35 per cent of the rock and average
1 millimeter in length.
fmdesito porphyry:

The andesite porphyries occur in shades of purple, brown,
and gray.

They are porphyritic aphanites containing phenocrysts

of plagioclase which make up 15 to 40 per cent of the rock and
average from 2 to 3 millimeters in diameter,

The most prominent

of these andesite porphyries is a dark gray porphyry with large
plagioclase phenocrysts which average 3 millimeters but range up
to 7 millimeters in diameter.
Felsite tuff:
The felsite tuff varies from pale yellowish brown to
grayish orange.

It is hard, aphanitic, and very thin-bedded

(1/2 to 2 inche.

ahyonte tuff:
The rhyolite tuffs vary from very pale orange to yellowish
gray, are aphanitic, and very thin-bedded (1/2 to 2 inches)

They

contain quartz and orthoclase which make up from 3 to 8 per cent
of the rock and average 1 millimeter in diameters

Some of these

tufTs also contain hornblende which makes up from 3 to 5 per cent
of the rock and averages 1 millimeter in diameter.

Subangular to

subrounded felsite xenoliths make up 2 per cent of the rock and
average from 1 to 2 millimeters in diameter.
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Rhydlite

agglomerate

The two outcrops of Cretaceous volcanic a which were of sufficient

size to map separately consist of rhyolite agglomerate and andesite
agglomerate.

A few small outcrops (5 to 100 square feet) of both these

types were mapped with the undifferentiated Cretaceous volcanics.

The

exposure of rhyolita agglomerate which was mapped separately forms a
small ridge approximately 1400 feet in length located in the center of
the Sweetwater Drive area (Fl. I).

A megascopic description of the rhy

ollte agglomerate is given below:
Rhyolite agglomerate:
In hand specimen it ranges from grayish orange to moderate
orange pink.

The groundmass is aphanitic and contains quartz,

which makes up 5 per cent of the rock and averages 1 millimeter
in diameter, and orthoclase, which makes up 10 per cent of the
-

rock and averages 1 millimeter in diameter.

The inclusions consist

of subangular fragments of fine-grained quartzite, grayish red
claystone, and felsite which make up 15 per cent of the rock and

average 6 millimeters in diineter.

A few of the fragments range

up to 20 millimeters in diameter.

Andesité agglomerate

The mapped exposure of andesite agglomerate forms a low hill

appdximäte1Y]9OO feéti 1ngth located in the north-central part of
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the Sweetwater Drive area (Pi, I).

A megascopic description of the

andesite agglomerate is given below:
Andesite agglomerate:

In hand specimen it is medium dark gray to olive gray
with an aphanitic groundmass.

The groundmass contains

plagioclase crystals which make up 20 per cent of the rock and
average from 1,12 to 1 millimeter in lengths

The included angular

fragments are of the same composition as the groundmass, average
2 to 3 inches in diameter, and make up from 30 to 60 per cent of
the rock.

Associated with the andesite agglomerate are lesser

exposures of medium to brownish gray andesite and andesite porphyry.

Tertiary

Cat Mountain rhyolite

30

The Cat Mountain rhyolite is described by Brown

as "The most

conspicuous, and one of the most widespread, formations in the Tucson
Mountains...".

It forms the escarpment on the western side of the

range south of Amole Peak and occurs in large outcrops on Cat Mountain
and Golden Gate Mountaih.

Other large exposures are on the eastern dip

slope and extend from the vicinity of the Old Yuma mine to the large
transverse fault

Outh of the Beehive.
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The basal phase of the rhyolite
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include, my fragments of sediments and of the Cretaceous volcanics,
some of which range up to 10 feet in diameter.

basal phase is more dense and uniform.

The rhyolite above the

A bed of material similar to

that of the basal phase forms a bench near the middle of the c1iff
Cat Mountain.

on

Above this bench the rhyolite is massive and dense and

is characterized by good flow structure.
More than half of the Sweetwa-ber Drive area conists of Cat

Mountain rhyolite.

It rests unconformably upon the Cretaceous volcanics

and sediments and forms both the main range of the The son Mountains on
the west side and the large and small hills on the east side of the area.
The rhyolite between the main range and the hills to the east has been
eroded away exposing the underlying Cretaceous volcanics and sedimentary
rocks.

The Cat Mountain rhyolite within the area of this investigation
varies from rhyolite agglomerate to rhyolite porphyry agglomerate.

In

general, the coarser facies of agglomerate (which include rock fragments
ranging up to 2 feet in diameter) seems to be more prevalent near the

base of the exposures.

The rhyolite agglomerate and rhyolite porphyry

agglomerate in the area are correlated with the coarsely xenolithic

fades of the Cat Mountain rhyolite on the basis of similarity in
litho]ogy and stratigraphic position.

Representative megascopic

descriptions of the rhyolite agglomerate and rhyolite porphyry agglomer-

ate fades are given below:
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Rhyolite agglomerate:

In hand specimen it is predominantly pale purple, but
locally may be greenish gray and grayish orange pink.

The

groundmass is aphanitic and contains quartz crystals which make

up from 5 to 15 per cent of the rock and averages 1 millimeter
in diameter, and orthoclase which makes up from 10 to 15 per csnt
of the rock and averages 1 millimeter in diameter.

Angular to

subrounded, thoroughly altered xenoliths of rock frag1nents make

up from 10 to 30 per cent of the rock and average from 2 to 15
millimeters in diameter.
attain 2 feet in diameters

In some outcrops the xenoliths may
Where recognizable, the xenoliths are

seen to consist of andesite porphyry, andesite, felsite, arkose,
and claystone which seem to be identical with those found in the
Cretaceous volcanics and sedimentary rocks.

Much of the rhyolite

exhibits flow structure.

Rhyolite porphyry agglomerate:
In hand specimen it ranges in color from very dusky red

purple to grayish red purple.

It is a pdrphyritic aphanite with

quartz phenocrysts which total 10 per cent of the rock and average
2 millimeters in diameter and orthoclase phenocrysts which make up
10 to 15 per cent of the rock and average 2 millimeters in diameter.
The xenoliths range up to 2 feet in diameter and have been observed
in several outcrops.

These xenoliths are altered and are similer

to rock fragments that appear in the rhyolite agglomerate.

Flow

structure is also found in much of the rhyolite porphyry agglomerate.
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Structure

31

According to Brown

, the Tucson Mounts ins are part of the Basin-

and-Range system and, structurally, TT..consist of three principle parts:
(1) a complex basement block of Cretaceous and older rocks,

.;

(2) a

series of tilted Tertiary volcanic rocks which give the range its tilted
block character; and (3) a series of basalts that lie almost horizontally
32

on the. tilted Tertiary volcanic rocks",

Brown

describes each of there

subdivisions separately as follows:

The Pre-Tertiary basement block consists of rocks ranging in age
from Pre-Cambrjan to Cretaceous.

The Cretaceous sediments have been

folded into a large syncline which in turn has been overridden by Paleozoic
sediments and Cretaceous volcanies as the result of thrust fau1ting

This thrust fault can be traced almost the length of the Tucson
Mountains.

Evidence of thrusting is obscure because the thrust plane

closely parallels the erosion surface beneath Tertiary lavas, and most
of the overthrust block has been reMoved bT subsequent erosion.

In

many places where the overlying Tertiary rocks have been removed by

erosion, the ovrthrust is indicated by the presence of numerus klippen
of Carboniferous limestone rest tng on Cretaceous sediments.
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In the
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vicinity of 4rnole Peak Amole latite sills have intruded along both

the thrust plane and bedding planes of the sedimentary rocks.

A large

quartz monzonite stock (10 square miles) cuts across and obliterates
the end of the thrust north of Amole Peak.

Tertiary lavas rest unconformably on the bevelled surface of the
basement block consisting of Cretaceous and older rocks.

These lavas

have been tilted to their present easterly dip of from 10 to 20 degrees
by block faulting.

The block faulting has produced two systems of

faults, one of which strikes from east-west to southeast-northwest and
the other from north-south to southwest-northeast,
break the Tertiary lavas into a complex mosaic.

These fault systems

The northerly system

of faults is older than the easterly transverse flts and is terminated
against them.

In a few limited areas, younger basaltic rocks rest almost

horzonta1ly on the tilted volcanic blocks.
The structural features recognized in this investigation are

divided into three subdivisions:

(1) the overthrust blocks of Perrnian

limestone and quarizite, (2) the northwest-trending fault zone, and (3)
the east-west and northeast-southwest trending transverse faults.

Overthrust Blocks of Permian Limestone and Quartzite

Low-lying portions of Cretaceous volcanics and sedimentary rocks
are overlain by rnaiy sthall blocks (10 to 1200 square feet) of Permian
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limestone and quartzite.

These Permian blocks rest unconformably

on the Cretaceous rocks (P1. II) and dip from northwest to northeast
at angles ranging from 48 to 65 degrees.

The larger blocks are much

broken by small-scale, near-vertical, northeast and northwest-trending
faults which in some outcrops have brought Cretaceous volcanics and
sedimentary rocks as horsts into the Permian limestone and quartzite.

On the south side of the Permian blocks, small blocks (3 to 10

square feet) of limestone breccia (FL Ix, Fig. 2) are found between
the Cretaceous and Permian rocks.

These breccias contain Permian

limestone and quartzite fragments which are angular to subrounded and
average 2 inches in diameter
33

Brown

suggests three possibilities to explain the structural

details of the main thrust zone:

(1) the thrust fault may have extended

out onto the surface; (2) thrusting of the imbricate type may have
taken place; or (3) the Paleozoic limestone blocks may be erosional
remnants of a large overthrust sheets

On the basis of the evidence

discussed above, the writer considers the Perraian blocks in the area of

this investigation to be remnants of a large thrust sheet which was
thrust over the Cretaceous rocks.

Prior to the extrusion

of Tertiary

lavas, this thrust sheet was largely removed by erosion.

Northwest-Trending Fault Zone

The area investigated includes part of a depression 1/2 to 2 miles
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wide which extends for about seven miles along the northeastern side of

thaTucson Mountains.

This depression in the dip slope was produced

by. erosion which cut through the Tertiary lavas sd exposed the
underlying Cretaceous and older rocks,

Brown

suggests that the

erosion may have been initiated by an extension of the Twin Hills fault.
35

The northwestrending Twin Hills fault is shown

less than a half

mile southeast of the southern end of the depression.

An extension of

this fault may also have been responsible for the extensively faulted
character of the Cretaceous vblcanics and sedimentary rocks which are
in direct alignment with the strike of the fault.

East-West and Northeast-Trending Transverse Faults

Dips and strikes obtained on flow-structures in the Cat

ountain

rhyolite show that the rhyolite dips in a northeasterly direction at.

angles ranging from 24 to 45 degrees.

With this northeasterly dip,

contacts between theCretaceous volcanics and sedimentary roks sad
the overlying Tertiary rocks should point toward the northeast.

In the

large valley shown in the center of the mapped area (P1. I), however,
the contact points toward the southwest,
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West of this contact a sacli
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isolated block (600 square feet) of Cat Mountain rhyolite is surrounded
by Cretaceous volcanics and sedimentary rocks which, topographically,
rise much higher than the rhyolite block0
On the basis of the above evidence, the writer has mapped (P1. I)

a graben-structure, bounded on the north by a steeply-dipping, northeasttrending fault and on the south by a steeply-dipping, east-west-trending
fault0

This graben-structure is probably a part of the block-faulting
36

described by Brom

for the Tertiary lavas.
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Six gravel sections
alluvium.

Gravel samples were collected from

each

bed in these sections.

The composition, aphericity, roundness, and Zingg Classification of
these gravels are shown on page 42.

With one exception, the sections are

located along a roughly northwest-trending line between the area
containing the wells in the Santa Cruz Valley alluvium and the area
investigated in the Tucson Mountains.
shown on P1. III

The location of each section is

The gravel sections were measured to serve as a

connecting link in correlating the gravels found in the well samples
The composition of the

with bedrock types found in the mapped area

gravels found in the sections was, therefore, of primary i'portance.

The

location and description of each gravel section is discussed separately.

Location and Description

Section I

Located in road cut onwet side of West Valley Road, 0.6 miles
south of the intersection of West Valley Road and Silver Lake Road.
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Elevation of section is approximately 2400 feet.

Beds are horizontal

with no measurable dip.
Feet

Top of Quaternary alluvium bank
Gravel:

light tan, cross-laminated (small scale);
(caliche) cement; pebbles,

firm, calcareou

subrounded, mainly acidic volcanics; weathers to
slope with pitted surface.
Thickness.
Gravel:

,

000,,,000000

000300000000000000

3. 0

medium tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, subrounded, from acidic
voicanics; weathers to cliff with pitted surface.
Thickness,
Gravel:

,

0000000000000,,

00000000000

0.7

light tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, suhroumded, mainly from
acidic volcanics; pebble content gradually decreases
upward in bed; weathers to cliff with pitted surface.
Thickness...
Gravel:

0.8

.............000000000

light tan, massive; wenk, sandy, slightly

calcareous matrix; pebbles, subrounded, from acidic
volcanics; weathers to cliff with pitted surface.
000

Thickness.. . , , , ...... .........0

Gravel:

300

light tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, subangular, mainly
from acidic volcanics; weathers to slope with pitted
surface.

Thickness... ... * 0 0

*0*0 .......00 0 0 000* 0 00 0* 0 00
Total

Base cnceIed t

bottom of road cut

1.5
9.0
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Section I

Located in open sewer trench between Fifth Street and Fourth
Street on Stewart Avenue.

Elevation of section is approximately

2470 feet.

Top of sewer trench in Quaternary alluvium
Gravel:

Feet

medium brown, massive; firm, sandy,

calcareous matrix; contains 4 foot bed of caliche
pebble conglomerate 7 inches from top of section;
pebbles, subrounded, mainly from metamorplaics and

igneous phanerites; pebbles gradually decrease in
size upward in bed.
Thickness. .. .. ......,,, . . .,

Gravel:

.5

CS COtS S ......St

5.5

medium brown, massive; firm, sandy,

calcareous matrix; pebbles, subrounded, mainly from
metarnorphics and igneous phanerites.

Thickness........
Gravel:

. .

see ........, see S.. a S C C C 000 5

5,6

medium brown, thin-bedded (15 to 18 inches);

firm, sandy, calcareous matrix; pebbles, subrounded,
from metamorphics and igneous phanerites.
Thickness
Total

Base concealed at bottom of trench

5.3
16.4
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Section III

Located in road cut on west side of Silver Bell Road,

O8

miles north of the intersection of Silver Bell Road and West
Speedway.

Elevation of section is approximately 2350 feet,

Beds

strike N 85 B, dip 5 S.

Top of Quaternary alluvium bank
Gravel:

Feet

light tan, massive; weak, sandy, slightly

calcareous matrix; contains a few thin (6 to 9
inches), lensing layers of caliche about 4 feet
from the top of the section; pebbles, subrounded,
mainly from acidic volcanics; weathers to slope
with pitted surface.
Thickness.....
Gravel:

..........,,.*.,ø,.,.,8,,,,.,,O.....

12.,3

light tan, massive; weak, sandy, slightly

calcareous matrix; pebbles,

ubrounded, mainly

from acidic volcanics; weathers to slope with
pitted surface.
Thickness.

Gravel:

.................. ..................s,*.

1.3

medium tan, massive; weak, sandy, non-

:calcareous matrix; cobbles, subrounded, mainly from

acidic volcanics; weathers to cliff with rough

a.ngular surface.
Thickness.

. * . , . . . . . , .......* , . . . .

. ,

. . . . .

. . .

2.1
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4. Gravel:

light tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, subrounded, mainly
from acidic volcanics; weathers to slope with
pitted surface.

Thickness.............. ............

..............5.0

Total - 20.7

Base concealed at bottom of road cut

Section IV

Located in road cut on west side of Silver Bell Road, 2,0
miles north of intersection of Silver Bell Road and West Speedway.

Elevation of section is approximately 2300 feet.

Beds

flat with no measurable dip.

Feet

Top of Quaternary alluvium bank
Gravel: light tan, massive; weak, sandy, calcareous
matrix; pebbles subrounded, mainly from acidic
volcanics; weathers to slope with pitted surface

9.0

Thickness
Gravel: medium light tan, massive; weak, sandy,
slightly calcareous matrix; cobb lea, subangular,

mainly from acidic volcanics; weathers to cliff
with rough angular surface.
Thickness

..

2.2
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Gravel:

light tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, suhangular, mainly
from acidic voleaniers; weathers to slope with
pitted surface.
Thickness.

...........,...,, s.,e,.e,., t.**

*

. cc

Total

8.0
19.2

Base concealed at bottom of road cut

Section V

Located on north side of Sweetwater Drive in arroyo-cut
bank, 1.2 miles west of intersection of Sweetwater Drive and
Silver Bell Road.
feet.

Elevation of section is approximately 2330

Beds strike N 87 W, dip 5 N.

Top of Quaternary alluvium bank
Gravel:

Feet

light tan, massive; weak, sandy, slightly

calcareous matrix; contains a very thin (3 inch)
layer of caliche 12 inches from top of section;
pebbles, subrounded, mainly from acidic volcanics;
weathers to cliff with pitted surface.
Thickness... cc * . . . . . .
Gravel:

.. , . . . . ........... S a C C C *0

300

medium tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, subrounded, mainly
from acidic volcanics; weathers to cliff with
pitted surface.
Thickness.........

. . . . * . . . .. . . . * .

. ,

.

. ,

.3.0
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* Gravel:

light tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, subrounded, mainly
from acidic volcanics; weathers to slope with nitted
surface.

Thjckness.,..,..,,,_.,,,955990090999050, *9...00s 0*559
Gravel:

C

medium tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, subrounded, mainly from
acidic volcanics; weathers to cliff with pitted
surface.

Thickness,,,,.,,,..,.,,,,.,...,9 ...... ,,.........,.
Gravel:

3.0

light tan, massive; weak, sandy, slightly

calcareous matrix; pebbles, subrounded, from acidic
volcanics; weathers to slope with pitted surface.

Thickness, ....,., .. 0004.O,000000 50990,9.9,. *00. 50 2.0
Total - l35
Base concealed at bottom of arroyo

Section VI

Located in arroyo-cut on west side of Wade Road, 500 feet
south of intersection of Wade Road and east-west township road between
T 12 3 and T 13 S and 0.2 miles south of the Cortaro Well.

of section is approximately 2275 feet.

Elevation

No stratification; entire

bank cemented with calcareous cement (caliche).
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Top of Quaternary alluvium bank
Gravel:

Feet

very light tan, massive; firm, calcareou

cement (caliche); pebbles, subrounded, mainly
from acidic volcanics; weathers to steep slope with
pitted surface.

Thickness

22

Total - 22.0

Base concealed at bottom of arroyo
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Pnalyses

Explanation of Sphericity, Roundness, and Zingg Classification Averages
-- Gravel Samples

37

Krumbein

defines sphericity as a measure of the approach

towards a perfect sphere in any grain and roundness as a measure of the
rounding of angles or corners of the grain.

A grain that exhibits good

roundness does not necessarily have good sphericity.

The methods used
38
in determining the spbericity, roundness, and Zingg Classification
39

averages, p. 42, are the same as suggested by Krumbein

These methods

are described as follows:

pcit:
The long "a", intermediate "b", and short "c" diameters of
the pebble are measured.

These three diameters are then recorded

as shown in the Sphericity, Roundness, and Zingg Classification

Averages -

Gravel Samples, p. 42.

these three diameters.

Two ratios are determined from

The first is in the ratio of the short to

the intermediate (c/b), and the second is in the ratio of the short
to the long (b/a).

To determine the sphericity, these ratios are

37

Krumbein, LC., op. cit., p. 64.
38

Zingg, Th., Beitrag zur Schotteranalyse:
l. 1, pp. 39-140, 1935.
39

KThmbein, LC., op. cit., pp. 64-72.

Schweiz. Mm. U. Pet. Mitt.,
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laid off on the axes of a sphericity determination chart, and
where the values intersect on this chart, the sphericity may be
read off to the nearest two-hundredths.
perfect sphericity is represented by l..0..

The coefficient of
As the sphericity

decreases the size of this coefficient decreases..

The spheri-

city of the gravel samples is shown in the Sphericity, Roundness,
and Zingg Classification Averages - Gravel Samples, p. 42..
Zingg Classification:

The Zingg Classification of pebble shapes was based on
40
the b/a end c/b ratios described above.. Zingg
defined pebbles
according to the following table:
Class

Shape
2/3

<2/3

Discs

>2/3

>2/3

Spherical

2/3

2/3

2/3

> 2/3

I

II

III

IV

.

Blades
Rod-like

These four classes were used on a pebble shape classification
41
chart. Krumbein
combined Zinggs pebble shape classification
chart with his chart for sphericity determination..

Determining

ephericlty on this combined chart automatically classifies it
according to Zingg.

The Zingg Classification percentages of

each gravel sample are shown in the Sphericity, Roundness, and
Zingg Classification Averages - Gravel Samples, p.. 42.

40

Zingg, Th., op. cit., pp. 39140,
41
Krurnbein, W.C., op. cit., p. 67,
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Roundness:

The rounding of the pebbles found in the gravel samples

was determined by visual comparison with Krumbeins standard
images of known roundness.

Each of these standard images has

a roundness value, and perfect rounding is represented by a
coefficient of 1.O

As the rounding of the pebbles decreases,

the size of this coefficient decreases.

The roundness of the

gravel samples is shown in the Sphericity, Roundness, and Zingg

Classification Averages - Gravel Samples, p. 42.
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Sphericity, Roundness, and Zingg Classification Averages
42

-- Gravel Samples

Gravel
Sample

Diameter (mm.) Sphera b c
icity

Round
ness

Zingg Classification
I

II

III

IV

Section I, Bed 1

35 24 13

0.66

0.49

40%

20%

28%

12%

Section I, Bed 2

53 34 21

0.63

0.50

32%

12%

32%

24%

Section I, Bed 3

29 20 12

0.66

0.52

36%

20%

24%

20%

Section I, Bed 4

41 28 19

0.69

0.51

24%

32%

20%

24%

Section I, Bed 5

35 23 15

0.67

0.51

44%

20%

8%

28%

Section II, Bed 1

37 25 18

0.68

0.51

44%

24%

16%

16%

Section II, Bed 2

28 20 14

0.71

0,54

28%

44%

4%

24%

Section II, Bed 3

38 28 16

0.67

0.56

56%

20%

4%

20%

Section III,Bed 1

32 21 12

0.64

0.50

44%

12%

28%

16%

Section III,Bed 2

72 45 23

0.57

0.51

28%

4%

44%

24%

Section III,Bed 3

29 19 12

0.66

0.50

32%

24%

28%

16%

Section III,Bed 4

50 34 17

0.61

0.50

52%

10%

30%

8%

Section IV, Bed 1

54 37 19

0.63

0.48

40%

12%

24%

24%

Section IV, Bed 2

76 50 30

0,64

0.45

48%

8%

20%

24%

Section IV, Bed 3

43 30 19

0.65

0.53

24%

24%

24%

28%

Section V, Bed 1

32 21 12

0.63

0.52

36%

8%

32%

24%

Section V, Bed 2

56 36 19

0.59

0.50

32%

52%

16%

Section V, Bed 3

35 24 14

0.66

0.51

44%

16%

28%

12%

Section V, Bed 4

56 40 25

0.68

0.52

40%

20%

20%

20%

Section V, Bed 5

36 25 15

0.68

0.52

52%

16%

12%

20%

SectiOn VI

51 34 20

0.64

0.50

38%

12%

22%

28%

4

)éth6ds used same as suggested by Krumbein, W.C., op. cit., pp. 64-72.
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Composition -

Gravel Samples

Gravel Sample (numbers are percentages)

Composition

Rhyollte

1

2

3

48

56

20

4

8

Rhyôlite porphy.

45

1

28

4

56

12
4

Rhyollte agglom.

8

4

Rhyolite porphy. agglom.
36

Felaite

orPhy.

Felite

Felsite agglom,
Latite
porphy.

Quartz latite
Quartz latite porphy.
i\ndesite

Andesite porphy.

Basa1t
Tuff
Sands tone

Gneiss
Granite

Schit
Quartz

Arkose
auartzite
Tof,a1

32

Sec. III
Bed

Sec. II

Sec. I

68

ml

20

84

2

3

II.

8U

1

2

3

4

28

24

23

38

12

2

44

34

4

4
44

14

4

4

RU..
1111

UI

III 1I I
I
1
III.
__U
III I
II I
4

20

48

16

16

36

60

72

4

4
4

8

4

12

4

2

12

16

12

4

4

2

4

2

'

U

4

100 100 100 100 100

81

100 100 100

S

100 100 100 100
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Composition -- Gravel Samples (continued)

Gravel Sample (numbers are Dercenta2es)

Composition

Sec, V
LL

Sec. IV
1

2

3

1

2

Rhyolite

28

24

36

44

48

Rhyolite porphy.

14

12

16

12

Rhyolite agglom.

2

4

Rhyolite porphy

agglom.

Felsite

II
34

Felsite porphy.

Lathe
Latite porphy.

8
2

4

Andesite
Andesite porphy.

6

4

Basalt

2

4

Tuff

Sandstone

44

2

Quartz latite
Quartz latite porphy.

36

II

I

Granite

Schist
Quartz

N

Arkose
Quartzite

-

III
III
III
III
40

II
II

32

VI

345

44

32

18

56

12

6

4

12

4

40

24

28

I

I
I
I
I

4

4

4

I

I
4

8

8

III
III
III
III
III
III

20

8

I
2

I
I
I
I

III
INNU

U_ MIUNU
100 100 100

Sec

I

_____I

100 100 100 100 100

I
I
100
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Well Samples

Gravel Sections

Sweetwater Drive Area

I, III, IV, V, VI

Tertiary

Felsites

Silver Lily dikes (latite porphy.

IPLhyolite
Dark volcanics
Rhyolite porphy

Aridesite & andesite porphy. dikes

Granite

Rhyollte agglom.1

Cat Mountain rhyolite
/

\

Rhyollte porphy. agglorn.

Rhyolite aggloni.

Rhyolite porphy. agglom.
Felsite

Late Cretceous or Early Tertiary
Felsite porphy,

/ Arnole latite (quartz latite)

Felsite agglom.

Cretaceous

Latite
Recreation Red Beds (?)

Latite porphy.]
Quartz

latite/

\

Quartz latite porphy.
Andesite
Andesite porphy.

Basalt

Clays tone

Arkose
Undifferentiated volcanic s

Felsitec
Andesit
Andesite :orphyry
Rhyoi±te tuff
Felsite tuff

Thff-

Rhyolite agglom

Quartz ite

Andesite agglom.

Sandstone
Arkose

/

Perinian

Snyder Hill formation (limestone)
Snyder Hill formation (cjuartzite)

Gravel Section
II
'&ieis S

Granite

Explanation:

= Probable correlation

Sc his t

\Quartz

Fig. 1, Detailed correlation chart
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Interpretations

Gravel sections I, III, IV, V, and VI are located between the wells
in the Santa Cruz Valley and the mapped area in the TUCSOn Mountains.
As shown in the analyses on p. 42, the gravels from these sections
are mostly subrounded, disc-shaped pebbles.

These pebbles consist

mainly of rhyolite and felsite, with lesser amounts of rhyoflte porphyry,

felite porphyry, quartz latite, quartz latite porphyry, andesite,
andesite porphyry, rhyolite agglomerate, rhyolite porphyry agglomerate,
felsite agglomerate, latite, latite porphyry, basalt, tuff, quartzite,
sandstone, a nd arkose.

All of these lithologic types are found in the

bedrocks of the Tucson Mountains, and, with the exception of the latite,
sandstone, quartz latite porphyry, and basalt, all of these types are
found in the mapped area.

Similarly, the lithologic types found in the

gravel sections can be correlated with the samples collected from depths
of 16 to 26 feet in City Well No. 17 and 35
Well.

eet in C.E. Rose School

These well samples consist mainly of felsites and dark volcanics.

Probably similar correlations could be made with Olson Dairy Well, Woods
Well, T.G.E.L.P. Co. Well, and Cortaro Well if samples representing
shallow depths were obtainable from these.

The correlations are shown

in the detailed (Fig. 1) and general (P1. v) correlation charts.
Gravel section II is located on the southeast side of Tucson in an
open sewer trench between City Well No. 12 and the Santa Catalina
iviountains.

The location of this section is reflected in the composition
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of the gravels, which consist mainly of subrounded, disc-shaped
pebbles of granite, gneiss, and schist with only a trace of volcanics
such as typify the materials derived from the Tucson Mountains.
Detailed analyses of these gravels are shown on pp. 42 to 43.

These

metamorphic rocks and igneous phanerites were probably derived from
the Santa Catalina or Rincon Mountains to the northeast and east
respectively of section II.

As would be expected, the lithologic

types found in gravel section II can be correlated with the sample
collected from a depth of 18 to 42 feet in City Well No. 12.
well sample consists mainly of granite.

This

The correlation is shown in

the detailed (Fig. 1) and general (P10 V) correlation charts.
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Well Samples

Introduction

Approximately 70 well samples were collected from seven wells in
the Santa Cruz Valley Quaternary alluvium.

These wells are located

along a northwest-trending line which in general parallels the east side
of the Tucson Mountains.

The location of each well is shown on P1. III.

The well samples were analyzed according to the following methods:

The

samples were treated with hydrochloric acid to the determine the amount
of calcium carbonate present.

After acidization they were sieved to

determine the amount of material in each size class.

The composition,

sphericity, and roundness was determined with the binocular microscope
for the gravel, granule, very coarse sand, and medium sand classes.

On

the basis of these analyses, 34 representative samples were chosen from
the original 70.

The sorting and composition of these 34 samples is
43

shown in the composite size and composition histograms

on Fl. IV.

The spbericity, roundness, sorting classification, and percentage of

calcium carbonate are shown in the analyses on pp. 53 to 54 and 57 to
58.

Generalized correlations of strata among the wells, of aquifers

grave? sections are
among the wells, and of. the well strata with the
whowil in the general correlation chart on P1. V.

The location and

decriPtiOfl of each of the sev.n wells is discussed separately.

43

in
vol.

26, fi

2.

as suggested by Payne, T.G., Stratigraphical enalysi
Am. Assoc. Petroleum Geologists, Bull.,
p. 1O.8.
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Location and Description

City Well No. 17

City Well No

17 is located on the southeast side of Tucson,

north of Irvington Road, NW SE, section 35, T 14 5, R 13 E

The

elevation of this well at the ground surface is approximately 2425
feet.

Samples from the well consist of felsites and dark volcanics0

This well was drilled in 1947 to a depth of 255 feet.

The dril1ers

log notes aquifers at depths of 60 to 65 feet and 168 to 182 feet.

The hydrostatic pressure at a depth of 168 to 182 feet caused a 19
foot artesian rise in the water level, which rose from 60 to 41 feet
In February, 1950, the water level in the
44
well was recorded at a depth of 70.48 feet

below the ground surface.

C.E. Rose School Well

The C0E. Rose School Well is located on the southwest side of

Tucson, near the intersection of Orphanage Road and Pennsylvania
Avenue, SE NE, section 35, T 14 S, R 13 E.
well at the ground surface is 2444 feet.

The elevation of this
Samples from the well consist

predominantly of felsites and dark volcanics, but a small amount of
granite is also found in a few of the samples0

This well was drilled

44
Afl water level figures in this investigation obtained from records
of the Agricultural Engineering Department, Univ of Arizona, 1950
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in 1948 to a depth of 300 feet.

The dri11ers log notes aquifers at

depths of 80 to 83 feet, 145 to 146 feet, 178 to 180 feet, and 235 to
238 feet.

In February, 1949, the water level was recorded at a depth

of 69.95 feet, but in February, 1950, the water level had dropped
4.49 feet to a depth of 74.44 feet.

City Well No. 12

City Well No. 12 is located on the southeast side of Tucson at the
intersection of Cherry Avenue and Fifteenth Street, SW NE, section 18,
T 14 S, 8. 14 E.

2421 feet.

The elevation of this well at the ground surface is

Samples from the well consist predominantly of granite

and only small amounts of felsites and dark volcanics are present.
well was drilled in 1947 to a depth of 350 feet.
an aquifer at a depth of 85 to 90 feet.

This

The driller's log notes

In March, 1948, the water level

was recorded at a depth of 83.98 feet, but in March, 1950, the water
level had dropped 10,98 feet to a depth of 94.96 feet.

Olson Dairy Well

The Olson Dairy Well is located on the northwest side of Tucson,

NENW, section 2, T 14 S,

8. 13 E.

The elevation of this well at the

ground surface is approximately 2320 feet
of felsites and dark volcanicS.

depthof the weil is not known.

Sam1es from the well consist

This well was drilled in 1948.

The

5]-

Woods Well

The Woods Well is located on the northwest side of Tucson, SE SV,
ection 35, T 13 5, R 13 E.

The elevation of this well at the ground

surface is approximately 2320 feet.
felsites and dark volcanics.

Samples from the well conrist of

This well was drilled in l948

The depth

of the well is not known

T.G.E,L.P. Co. Well

The Tucson Gas, Electric Light, and Power Company Well is located
on the northwest side of Tucson, NW SW, section 35, T 13 5, R 13 E0
elevation of this well at the ground surface is 2315 feet.

The

1\ost of the

samples from the well consist predominantly of felsites and dark volcenics,
but a few of them contain granite in varying am ounts,
drilled in 1948 to a depth of 500 feet.

This well was

The drillers log notes aquifers

at depths of 38 to 52 feet, 85 to 90 feet, 110 to 113 feet, 150 to 157
feet, '179 to 182 feet, and 205 to 213 feet.

level was recorded

at

In February, 1949, the water

a depth of 4753 feet, but in

February,

1950, the

water level had dropped 10.48 feet to a depth of 58.01 feet.

Cortaro Well

The Cortaro Well is located approxinately 2 miles southwest of
ortaro, a few hundred feet east of Wade Road, SW SW, section 34, T 12 S,

R12 E.

The elevation of this well at the ground

surface is

approximately

52

2240 feet.

Samples from the well consist of felsites and dark

volcanics.

This well was drilled in 1948 to a depth of 330 feet

The driller's log notes aquifers at depths of 93 feet, 140 to 145 feet,
and 210 to 215 feet,
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Analyses

rnount of Calcium Carbonate in Well Samples

Well Sample

Calcium Carbonate (percent)

City Well No. 17, Depth 18-26

1.5

City Well No0 17, Depth 65-83

4.6

City Well No. 17, Depth 83-88

8.1

City Well No. 17, Depth 88-110

8.0

City Well No. 17, Depth 168-182

3.8

City Well No. 17, Depth 182-250

7.0

C.E. Rose School Well, Depth 35

2301

C.E. Rose School Well, Depth 40

4.7

C,E. Rose School Well, Depth 55

12.4

C.E. Rose School Well, Depth 90

00

C.E.Rose School Well, Depth 95-100

2.3

C.E. Rose SchoOl Well, Depth 130

3.1

C.E. Rose School Well, Depth 190

8.3

C.E. Rose SchoOl Well, Depth 205

7.5

City Well No. 12, Depth 18-42

0.2

City Well No. 12, Depth 42-85

13.6

City Well No. 12, Depth 85-90

1.6

0
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Amount of Calcium Carbonate in Well Samples (continued)

Well Sample

Calcium Carbonate (percent)

City Well No. 12, Depth 108

5.8

City Well No. 12, Depth 176-204

7.2

City Well No, 12, Depth 204

6.3

Olson Dairy Well, Depth 145

Washed by driller, 0.0

Woods Well, Depth 200-240

Washed by driller, 0.0

T.G.E.L.P. Co. Well, Depth 80

1.0

T,G.E.L.P. Co. Well, Depth 90

0.7

T.G.E.L.P. Co. Well, Depth 110

0.6

T.G.E.L.P. Co. Well, Depth 157-170

2.0

T.G.E.L.P. Co. Well, Depth 179-182

0.0

T.G.E.L.P. Co. Well, Depth 240

7,5

Cortaro Well, Depth 75

16.2

Cortaro Well, Depth 115

12.5

Cortaro Well, Depth 15

8.0

Cortaro Well, Depth 150

14.8

Cortaro Well, Depth 155

6.4

Cortaro Well, Depth 175

5.4
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Explanation of Sphericity, Roundness, and Sorting Clasaification
Averages -- Well Samples

The methods used in determining the roundness, sphericity,

and sorting classification averages, pp. 57 to 58, are the same as
45

suggested by Rittenhouse

46

and Krumbein

These methods are

described as follows:
Sphericity:

The ephericity of the grains in the well samples was
determined by comparing the grains, as seen under the binocular

microscope, with Rittenhouses standard images of known
47

projection sphericity

.

Each of these standard images has a

sphericity value and the coefficient of perfect sphericity is

represented by 1.0.

As the sphericity decreases, the sze of

this coefficient decreases.
Roundness:

The roundness of the grains in the well samples was
determined by comparing the grains as seen under the binocular
48
microscope, with a reduced version
of Krumbein's pebble images

45
Rittenhouse, G., A visual method of estimating two-dimensional
sphericity: Jour. Sedimentary Petrology, vol. 13, no. 2, pp. 79-81,
1943.
46

Krumbein, LC., op. cit., pp. 64-72.
4:7.

Ri.ttnhouse,, G., op. cit., pp. 80-81.
48

Payne, T.G., op. cit., p. 1707.
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bfkiaowxiroimdness.

The meaning of the values assigned to these

roundness images is discussed in the Explanation of Sphericity,

Roundness,

and Zingg Classification Averages -- Gravel Samples,

pp. 39 to 41.
Sorting Classification:

The determination of sorting of the well samples was based
49

on Paynets

classification of sorting

Payne classified sorting

as follows:

Good sorting, if 90 per cent of the sediment is
concentrated in 1 or 2 size classes.
Fair sorting, if 90 per cent of the sediment is
distributed through 3 or 4 size classes.
Poor sortIng, if 90 per cent of the sediment is
distributed through 5 or more classes.
The sorting classification of each well sample was found by
determining the amount of sediment in each size class, as shown
in the composite size and composition histograms (Pi. IV).

49

Payne, T.G,, op. cit., p. 1707.
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Sphericity, Roundness, and Sorting Classification Averages
50

-- Well Samples

Well and
Rock Type

Sphericity

City Well No. 17 ..........

.

Roundness

* . .

Sorting
Class.
,

Felsites

0.84

0.41

Dark volcanics

0.85

0.47

Feldspar

0.85

0 39

Quartz

0.87

0.46

G.E. Rose School Well ............................
Felsites

0.85

0.42

Dark volcanic

0.85

0.43

Granite

0.86

0 48

Feldspar

0.85

0.41

Quartz

0.86

0.43

City Well No. 12 ,.,.,.,,.,..,,,,,.,,.,..,,,.e,
Felsites

0.84

0.45

Dark volcanics

0,84

0,48

Granite

0.83

0 43

Feldspar

0.84

0.42

Qqartz

0.85

0.42

Poor

Poor

Poor

50

Methods said as suggested by Rittenhoue, G. op. cit., pp. 7981;
Krumbein, W.C., op. cit., pp. 6472; and Payne, T.G., op. cit., p. 1707,
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Sphericity, Roundness, and Sorting Classification Averages
-- Well Samples (continued)

Well and
Rock Type

SpherIcity

Sorting

Roundness

Clss.

Olson Dairy Well
Felsites

0.84

0.40

Dark volcanics

0.86

0.45

Feldspar

0.86

0.40

Quartz

0.87

0.45

Felsites

0.86

0.40

Dark vOlcanies

0,86

0.46

Feldspar

0.87

0.40

Quartz

0.87

0.40

Woods Well

T.G.ESL.P. Co. Well . . .,.,......

.

,

. . ,

Felsites

0.84

0.39

Dark volcanlcs

0.85

0.48

GranIte

0.86

0.40

Feldspar

0.84

0.38

Quartz

0.87

0.44

Cortaro Well ...... *

............ . . *

.

.

.. ....... ...

Felsites

0.84

0.39

Dark volcanics

0.85

0.44

Feldspar

0.83

0.43

Quartz

0.85

0.42

Fair

Poor
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Interpretations

Generalized correlations of strata, based on similarities in
composition, are made between the various wells.

The streams which

deposited the Santa Cruz Valley alluvium apparently were subject to
considerable variation, both in direction of flow and in the type of
material furnished for transport.

As a result, the various strata in

the alluvium are of limited areal extent.

This local character is

reflected in correlations between well samples (Fl. V),

Thus, as

might be expected, correlations are most apparent between wells which
are only short distances (1/2 mile or less) apart.

With greater

distances between wells, strata that can be correlated are less
numerous and more open to question.

Correlations, based on similarities in elevation, are made
between aquifers in C.E. Rose School Well and aquifers in City Well No.
17.

These correlations indicate that in the vicinity of these two wells,

water-bearing strata can probably be found at elevations of from 2365 to
2360 feet and from 2266 to 2243 feet.

Correlations between the aquifers

in the other wells are not possible due to the greater distances
separating these wells.

Correlations are made between the felsites and dark volcanics
which predominate. n the samples taken from depths of 18 to 26 feet in
City Well No. 17 and 35 feet in C.E. Rose School Well and the felsite,
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rhyolibé, a& other volcánics which predominate in the gravels from
sections I, III, IV, V, and VI.

It is probable that similar

correlations could be made with Olson Dairy Well, Woods Well, T.G.E.L.P.
Co. We1l, and Cortaro Well if samples taken from shallow depths were
available for these wells.

Granite, which makes up most of the sample

taken from a depth of 18 to 42 feet in City Well No. 12, is correlated
with the granite, gneiss, and schist which make up most of the gravels
from section II.

Indirect correlations are made between the well samples and the
bedrock tyDes found in the mapped area0

As discussed above, generalized

correlations are made between the well samples and the gravel sections.

The rhyolite, rhyolite porphyry, rhyolite agglomerate, rolite porphyry
agglomerate, felsite, felsite porphyry, felsite agglomerate, latite
porphyry, quartz latite, andesite, andesite porphyry, tuff, quartzite,
and arkose of the gravel sections are, in turn, correlated with similar
bedrock types in the mapped area (Fig. 1),

The composite size and composition histograms of the well samples,
shown on P1. IV, reveal two important features:
(1)

As the size of the fragments decreases there is also

composition change.

The gravel size class is made up almost entirely of

felsites and dark volcanics, with granite predominating in a few samples,
whereas the smaller, very coarse sand and medium sand classes contain an
increasingly high percentage of quartz and feldspar.

This is due to the

beakdavm ofthe. rok.s and to the more resistant character of the quartz.
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(2)

The sorting of the samples by mechanical analysis, in City

Well No. 17, C.E. aose School Well, City Well No. 12, and Cortaro Well
51

is in general poor

The sorting in the T.G.EL.P. Co. Well samples

is in general fair.

This difference in sorting, however, is small, and

the slightly better sorting of the TG.E.L.P. Co. Well samples may be
accounted for by better local sorting of the depositing stream.

(The

sorting of the Olson Dairy Well and Woods Well samples is too inaccurate
to be of value, as these samples had been washed by the driller.

Washing

the samples removes the finer sediment and this results in a coarser
sample than the original.)

Based on the defination given by Payne, T.G., Stratigraphical analysis
in eriviornmental reconstruction
Ani
Assoc Petroleum Geologists, Bull.,
vol. 26, p. 1707, 1942.

£2

Description of Correlation Charts

A general èorrelation chart (P1. v) is used to show:

(1)

correlation of strhth among the wells; (2) corFelation of aquifers

among the wells; and () correlations between the well strata and the
gravel sections.

Horizontal distances shown on the general correlation

chart are based on the projection of the wells and gravel sections onto
a southeast-northwest--trending line (Key Map, P1. V).

A detailed correl-

ation chart (Fig. I) is used to show correlations between the lithologic
types found in the gravel sections and the bedrocks of the mapped area.
The correlation of strata enong the wells is based on similarities
in composition.

Correlations are most numerous between wells which are

only short distances apart (1/2 mile or less).

With greater distances

between wells the correlations are less apparent.

Particles iii the

granule size class were used in making correlations because they constitute
the largest sixe analyzed which has both lower and upper size limitations.
The gravel size class ha

a lower size limit but no upper limit and thus

is subject to error when determining the percentages of the different
rock types present.

The smaller, very coarse sand and medium sand

classes have lower and upper limits but their smaller size makes accurate
identification more difficult.

Correlating the well strata on the basis

of similar percentages of the different rock types is of necessity
generalized since identification of these small fragments is limited to
the designation such as felsite, dark volcanics, granite, feldspar, and
quartz.

Each of these rock types, however, appears to be the same from
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one well sample to the next and it is believed that correlations on
this basis are fully justified.

The correlation of aquifers among the wells is based on
similarities in elevation of water-bearing strata.

Correlation is

made between aquifers at elevations of 2364 to 2361 feet and 2266 to

2264 fet in C.E. Rose School Well and corresponding aquifers at
elevations of 2365 to 2360 feet and 2257 to 2243 feet in City Well
No. 17.

The correlation of the well samples with the gravel sections is
based on lithologic similarities.

The well samples consist mainly of

felsites and dark volcanics which can be correlated with the felsites,
rhyolites, and other volcanics in most of the gravel sections.

-

The larger sizes found in the samples of the gravel sections
makes possible a much more precise identification of the different rock
types present.

As a result,various rock types, including rhyolite,

rhyolite porphyry, rhyolite agglomerate, rhyolite porphyry agglomerate,
felsite,

elstte porphyry,

elsite agglomerate, latite porphyry, quartz

latite,andesite, andesite porphyry, tuff, quartzite, and arkose of the
gravel sectionscan be correlated with similar lithologic types in the
bedrocks of the Sweetvvater Drive area.
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Groundwater

Groundwater in the Santa Cruz Valley is obtained from wells in
the Quaternary alluvium.

In the seven wells from which samples were

collected, thin aquifers (2 to 14 feet thick) are found at depths
ranging from 38 to 238 feet.

These aquifers consist of poorly sorted

to fairly well sorted alluvial material which ranges in size from clay
to gravel.

In all of the wells except City Well No. 12, this alluvial

material consists mainly of felsites and dark volcanics, but in City
Well No. 12 it consists mainly of granite.

In City Well No. 17, the

hydrostatic pressure at a depth 168 to 182 feet caused a 19 foot
artesian rise in the water level.

This artesian aquifer is made up

of poorly sorted alluvial material consisting of felsltes and dark
volcanics.

The other six wells did not contain any artesian aquifers

The only correlations which could be made of the aquifers among the
wells were made between C.E. Rose School Well and City Well No0 17
(P1. v).

These correlations indicate that in the vicinity of these

two wells, waterbearing strata can probably be found at elevations
of from 2365 to 2360 feet and from 2266 to 2243 feet

C.E, Rose School

Well and City Well No. 17 are separated by a distance of only 1/2 mile.
If jnformation about aquifers was available for Olson Dairy Well and
Woods Well, similar correlations could probably be made between these

wells and T.G.E L P. C.

e1l as all three of these wells are within
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a radius of one half mile.

The water levels in City Well No. 17,

C.E. Rose School Well, and T.G.E.P. Co. Well have dropped frona 4 to 11

feet between February and March, 1949 and February and March, 1950. The

water level in City Well No. 12 dropped U feet between March, 1948 anö
March, 1950.

In February and March, 1950, these water levels were

recorded at depths ranging from 58 to 95 feet.

This lowering of the

water levels is characteristic of the entire Santa Cruz Valley.
52

Brown

states that in the Tucson Mountains the beet wells appear

to be on the larger cross faults.

Most of the wells in the Sweetwater

Drivearea probably obtain water from fault zones in the Cretaceous and
Tartiary volcanics.

The Quaternary alluvium is too thin and discontinuous

to be of value as an aquifer.
from 80 to 125 feet.

The wells obtain water at depths ranging

The aquifers consist of thoroughly shattered,

undifferentiated Cretaceous volcanics and Tertiary Cat Mountain rhyo1ite
With the exception of one well, which produces 25 gallons per minute, the
quantities of water available are hardly sufficient for the domestic needs
of the houses in the area.

The wells produce from 25 to 75 gallons a day.

In one of the wells the water rises from a depth of 120 feet to a depth
of 50 feet when allowed to accumulate for a few days.

This artesian rise,

however, is very slow and the well produces only 25 gallons a days
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Brown, W.EL, op. cit., p. 756.

S1JtII!ARY

The Sweetwater Drive area is located on the eastern dip siope
of the Tucson Moirntains

The rocks in the region include Permian

limestone and quartzite, Cretaceous volcanics and sedinenttry rocks,
late Cretaceous or early Tertiary iritrusives, Tertiary intrusives,
and Quaternary s1luviurn

The area includes part of a wide depression

which extends for a distance of about seven miles along the. north
eastern side of the Tucson Mountins
erosion

which cut

This depression was forraed by

through the Tertiary lavas to reveal the underlyin.g

Cretaceous and older rocks.

The Tertiary lavas make up the main r:nge

of the Tucson Mountains on the west side of the depression and the
large and small hills on the east side

The intervening low portions

of Cretaceous volcanics and sediments have been extensively faulted,

probably by an extension of the northwesttrending Twin Hills fault,
which is located a short distance southeast of the southern end of the
depressions

in extension of this fault may also have initiated the

erosion which cut the depression in the Tertiary iavas

In maiay iiaces

the. Cretaceous rocks are overlain by small blocks of Permian limestone

and quartzite which are erosional remnants of the original overthrust
sheet.

In the northwest corner of the area., a late Cretaceous or early

Tertiary intrusive mass is surrounded by Cretaceous rocks.

Latite

67

porphyry, andesite, andandesite porphyry dikes of Tertiary age cut
the. Cretaceousvolcanics and sedimentary rocks and the Tertiary
volcanics.. In the central part of the area, a northeast-trending
fault and an east-west-trending fault have dropped a block of Tertiary
lava into the Cretaceous rocks.

Small quantities of groundwater are

obtained from throughly shattered Cretaceous and Tertiary volcanics
at depths of from 80 to 125 feet.

Six gravel sections were measured in banks of Quaternary alluvium
along a roughly northwest line between the mapped area iz

Mountains and the wells in the Santa Cruz Valley.

the Tucson

Gravel samples from

sections I, III, IV, V, and VI consit mainly of felsite, rhyolite, and
other volcanics and include almost all of the lithologic types found in
the bedrocks of the Sweetwater Drive area,

Gravels from these sections

can also be correlated with samples collected from shallow depths in
City Well No. 17 and C.E. Rose School Well,
of felsites and dark volcanics.

These samples consist mainly

Sanples from section II consist mainly

of granite, gneiss, and schist which can be correlated with the sample
collected from a shallow depth in City Well No. 12.

This well sample

consists mainly of granite.

Samples were collected from seven wells in the santa Cruz Valley
Quaternary alluvium.

These wells are located along a northwest-trending

line paralleling the east side of the Tucson Mountains.

The samples

consist mainly of felsites and dark volcanics but in a few of the samples

6 8

granite predominates.

Correlations of strata, based on similarities

in composition, were made between the wells.

These correlations are

more apparent and more reliable between we1l

which are close together.

Correlations, based on similarities in elevation, were made between
aquifers in C.E. R.ose School Well and aquifers in City Well No. 17.
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PLATE:VI

Fig. I

Panoramic view to east.

Santa Cruz Valley and Santa Catalina

Mountains in background.
Ter

Tertiary Cat Mountain rhyolite

Ky - Cretaceous undifferentiated volcanics
Kra - cret.ceous rhyolite agglomerate

m
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PLATE VII

Fig. 1

Hill of late Cretaceous or early Tertiary Amole latite intrusive
surrounded by Cretaceous undifferentiated volcanics, looking
northwest

Main range of Tucson Mountains in background

Tka - Late Cretaceous or early Tertiary Amole latite
- Cretaceous undifferentiated volcanics

Fig. 2

Abandoned quarry in center of Permian Snyder Hill formation
(limestone) klippen, looking west.

Note Permian Snyder Hill

formation (quartzite) knoll in left foreground.

Main range

of Tucson Mountains in background.
F]. - Permian Snyder Hill formation (limestone)

Pq - Permian Snyder Hill formation (quartzite)

PI-te VII

F77.

I
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PLATE VIII

Fig. 1

Permian Snyder Hill formation (limestone) klippen, looking west.
Main range of Tucson Mountains in background.
P1 - Permian Snyder Hill formation (limestone)

Fig. 2

Chert bed in Permian Snyder Hill formation (limestone).
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PLATE IX

Figs 1

Chert nodules in Permian Snyder Hill formation

(limestaina).

Figs 2

Limestone breccia

and quartz ite

Permian

and underlying

rocks. Contains
Snyder

between

Snyder Hill forsastion limestone

Cretaceou s

angular to subround.ed

volcanics and

sedimentary

fragments of Perrnian

Hill formation lLestone and quartzita.

PLATE X

Pig. 1

Expoure of Cretaceous andesite agg1omeate showing angular to
subrounded andesite fragments.
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