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ABSTRACT
A sequence of poorly to medium**well consolidated sediments
occur in the upper Safford Valley.

They consist of lacustrine de

posits, herein called the Solomonsville beds, overlain by terrace
gravels and alluvium.
On the basis of contained fossils the upper Solomonsville beds
are post-early Kansan in age.
Gila conglomerate.

They are equivalent to a p art of the

The sediments of the Solomonsville beds were

derived from a local source area.

The faulting which produced the

basin in which the Solomonsville beds were deposited was prior to
late Pliocene.
The terrace gravels are Pleistocene in age and are related to
moist and arid cycles during the Pleistocene,
Quality of the ground water derived from the Solomonsville
ii

beds is related to the soluble salts contained in these beds.

These

soluble salts were deposited originally with the sediments or may
be of post-depositional origin.
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INTRODUCTION
Problem
A sequence of poorly to medium-well consolidated sediments
occur in the upper Safford Valley.

The problem was to determine:

(l) The stratigraphic sequence of these beds; (2) their relationship
to the conglomerates upstream; (3) the source of the sediments; and,
(4) the environment of deposition of the beds.

The sedimentology of

the beds and its relationship to the occurrence of ground water was
also a p art of the problem,

,

.
<-

Method of Approach

The months of October, November, and December of 1956
were spent in the field.

Most of this time was spent measuring

and describing outcrops of the sediments.

The remainder of the

time was spent in general reconnaissance of the area.

Samples of

the units observed in the field were collected and later studied in
the laboratory under a binocular microscope.

Heavy minerals were

separated from selected samples in an effort to determine the source
of sediments.

2
•

Previous Work

■
Knowledge concerning the quality and quantity of water avail
-

■

.

able for agriculture, the main industry of the Safford Valley, is es
sential for the profitable continuance of this industry.

In view of

this, many studies concerning the ground-water problems in this area
have been made.

These works are listed in the bibliography.

Two

of these works, one by Schwennesen (1919) and the other by Knechtel
(1938), deal in some detail with the geology of the area.

Reference

is made to these works later in the text.
Of interest is the fact that the Safford Valley was the location
of a study to determine the water consumption of phreatophytes
(Gatewood, 1950), the only comprehensive study of this subject up to
this time known to the w riter.
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Location of the Area
The area covered by this study is in the upper reaches of the
Safford Valley.

The name Safford Valley is applied to the area along

the Gila River from the confluence of Bonita Creek in Graham County
to Coolidge Dam 80 miles to the northwest, on the Pinal-Gila County
boundary (Figs, 1 and 2).

Time allotted for field work was insuf

ficient for covering the entire valley and the area of this thesis study
is confined to that portion of the valley lying on both sides of the
Gila River from the confluence of Bonita Creek to Red Knolls (Fig. 2).
This is a distance of approximately 33 miles measured along the
course of the Gila River.

The remainder of the valley to the north

west of Red Knolls is very sim ilar to the area described in this study
and statements and conclusions pertaining to one part are largely valid
for the other.
This study concerns itself largely with the sedimentary rocks
located on both sides of the Gila River and extending to the crystalline
and volcanic mountains which bound the valley on both sides.
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Figure 1. -Index map showing Graham County, Arizona and the area of
thesis study in green.
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The principal town in the area is Safford, the county seat of
Graham County.

In 1950 Graham County had a population of 12,985

persons (Wothke and Yarbrough, 1953).

Seventy eight percent of this

population lives in the Safford Valley in the area between Bylas and
the confluence of the Gila River and San Simon Creek (Fig. 2).
The valley is accessible by U. S. Route 70, a main route of
travel between Phoenix, Arizona and El Paso, Texas.

Route 70 trav

erses the entire length of the valley, an alternate of this route cross
ing the actual structure of Coolidge Dam.

The valley is also acces

sible by U. S. Route 666, a main route of travel between Douglas,
Arizona and Clifton, Arizona. . A line of the Southern Pacific Railroad
also traverses almost the entire length of the valley.
The U. S. Routes 70 and 666 are well maintained and open the
year round.

Some of the lateral roads leaving these main arteries

are subject to periodic wash-out by sudden rains, especially during
the summer months.

"When there has been sufficient rainfall to cause

the Gila River to flow, roads which cross the usually dry bed of the
river are closed.
Physiography and Geomorphology
The area along the Gila River from the confluence of Bonita
Creek to Coolidge Dam is a topographic basin.
extends into the San Simon Valley (Fig. 2).

It is sim ilar to, and

San Simon Creek, however,
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has a gradient of 20 feet per mile, while the Gila River has a gra
dient of 10 feet per mile (Knechtel, 1938).
The basin along the Gila River varies in width from 10 to 20
miles.

It is bounded on the northeast by the Gila Mountains (PL 1,

fig. 2) which are volcanic in composition and are very sim ilar to the
Peloncillo Mountains which bound the northeast side of the San Simon
Valley.

The Gila Mountains reach a maximum altitude of between

6, 000 and 7,000 feet above sea level.

The volcanic flows which cap

the Gila Mountains dip at a low angle to , the northeast,

On the south

west the basin is bounded by the Graham (Pinaleno) Mountains, the
Santa T eresa Mountains, and the Turnbull Mountains (Fig. 2), in that
order proceeding upstream.

These crystalline mountains form a

slightly higher southwestern boundary for the basin (PL 2).

Mount

Graham is slightly more than 10,000 feet above sea leveL
Between these crystalline and volcanic mountain boundaries are
poorly to medium-well consolidated sedimentary deposits which fill the
valley.

Stream systems flowing through the Safford Valley have cut

a series of erosion surfaces on these sedimentary rocks.

Relief de

creases in step-like progression from the sedim entary-crystalline con
tact at the edge of mountains, to the flood plain of the Gila River
which occupies the lowest point in the valley.
Knechtel (1938) states that the manner of formation of the two
higher erosion surfaces is sim ilar to the manner of formation of the
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mountain pediments described by Bryan (1925) from the Pap ago coun
try.

In the report on the Pap ago country Bryan applies the name

mountain pediment to plains cut on solid rock and fronting mountains
in arid regions.

He ascribes their development to:

(1) Lateral pla-

nation by stream s issuing forth from canyons due to the migration of
the stream s below the canyon mouths; (2) erosion by ephemeral rills
at the foot of mountain slopes, the rills being underloaded with debris
and thereby very effective agents of erosion; and, (3) weathering and
removal of outliers and unreduced remnants.

These processes pro

duce a slope of transportation which is usually covered with a veneer
of debris, 1.5 to 5 feet thick.

The term pediment as it is now used

by such workers as Johnson, Bryan, and Mackin (in Sharp, 1940, p.
362) is also applied to surfaces cut mostly on soft deposits of the
basin block and only in a sm all part upon the mountain block itself.
The w riter recognizes three erosion surfaces cut on the sedi
mentary rocks in the area of this thesis study.

The two higher sur

faces differ from the type pediment described by Bryan (1925) in two
respects.

The most conspicuous difference is that they are cut en

tirely on rather poorly consolidated lacustrine sediments rather than
on the mountain block itself.

Secondly, the debris covering the su r

face is thicker than the figures given by Bryan (above), the thickness
reaching 20 to 30 feet in places.
called these surfaces terraces.

Some workers in the area have
Whether these surfaces are called
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pediments or terraces, they are surfaces of large lateral extent form
ed by the process of pedimentation, that is, by mass wasting and
slope retreat.
The highest of these erosion surfaces will be referred to in
this thesis as the highest terrace.

The highest terrace is best seen

along the northeast flank of the Graham Mountains, southwest of
Safford and Thatcher.

It is represented by gravel capped, steep sided

mesas which slope gradually toward the inner part of the valley.

The

gravel capping consists of gneissic gravels which range in size from
boulders several feet in diameter along the flanks of the mountains,
to pebbles farther out toward the center of the valley.

In places

these gravels are cemented by caliche.
The second erosion surface will be called the middle terrace
o
in this thesis. It is also represented by gravel capped, steep sided
m esas.

The gravels are sim ilar to the ones described in connection

with the highest terrace in that they decrease in size toward the center
of the valley and are caliche cemented in some places.

The erosion

surface represented by these m esas is considerably lower than the
one represented by the highest terrace.

This second erosion surface

destroyed the highest terrace in most places, leaving evidence of it
only in a few places as mentioned above.

At present the middle te r

race is being destroyed by headward erosion of the washes.
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Sometime after the second erosion surface was formed, the
Gila River entrenched itself to the depth of about 100 feet below the
level of the present lowland plain along the Gila River.

This trench

widened and extended itself some distance up the tributary washes to
form the third erosion surface.

Later this trench was filled with

silts, sands, and gravels by the Gila River.

This alluvial fill under

lies the lowest terrace, the present lowland plain along the Gila River,
Thus the lowest terrace differs from the two higher terraces in that
it is depositional rather than cut by erosion.
The cause for these several cycles of downcutting, pedimentation, and aggradation may be sim ilar to the cause suggested by Quinn
(1957) for a like series of events occurring along some of the riv ers
in central Texas.

Quinn stated that pedimentation is initiated during.

periods when the capacity of the stream is balanced by its load.

Dur

ing such periods it would neither cut nor deposit sediments in its
channeL

The stream is in a period of stability and furnishes a local

base level.

The surfaces being cut by the process of pedimentation

are cut with reference to the local base lev el., During moist periods
the capacity of the stream is greater than the load carried and the
stream starts a period of downcutting. . A period of aridity would
cause the stream , to become overloaded and aggradation would result.
Thus a sequence of moist, ’’norm al,” and arid conditions might be
responsible for periods of downcutting, pedimentation, and aggradation
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respectively.

Quinn (1957) carries this one step farther by corre

lating these climatic cycles (and the land forms resulting from these
climatic cycles) with the glacial and interglacial stages of the P leis
tocene.

With more work on the geomorphology in this area it might

be possible to make such a correlation here.
Climate and Vegetation
Wothke and Yarbrough (1953) supply the following information
about the tem perature.

During the winter months the tem perature

varies from a low of approximately 30 degrees to a maximum of
about 60 degrees.

During the three summer months of June, July,

and August, the tem perature reaches a daily high of around 100 de
grees.
According to Hem (1950) the rainfall occurs mostly during two
poorly defined periods.

The first of these, from July to September,

is characterized by cloudburst-type rainfall.

The second period is

from December to March when slower rains which may last for sev
eral days occur. , Records (in Smith, 1956) from the Safford Experi
mental Farm covering the period 1948 to 1956 give an average yearly
rainfall of 7.20 inches.
Vegetation in the valley consists of cottonwood, willow, syca
more, and salt cedar trees found along the Gila River and its tribu
tary washes where the water table is close to the surface.

Where
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the water table is lower, the vegetation consists of yucca, mesquite,
creosote bush, ocotillo, prickly pear, and barrel cactus.

The areas

of intermediate altitude on the Graham Mountains support trees such
as juniper and live oak.
forests.

The higher areas are covered by pine

STRATIGRAPHY
Sedimentary Rocks
The sedimentary rocks exposed in the area of this study are
late Cenozoic in age, ranging from Pliocene(?) to Recent.
Solomonsville Beds
At the confluence of Bonita Creek and the Gila River is a
sequence of volcanic rocks and conglomerates (PL 4) which Gilbert
(1875, p. 540) called the Gila conglomerate.

The following is quoted

from G ilbert's original statement on the Gila conglomerate.
A system of valley beds, of which a conglomerate is
the characteristic member are exhibited in section along
the gorges of the Upper Gila and its tributaries. Boul
ders of the conglomerate are local in origin, and their
derivation from the particular mountain flanks is often
indicated by the slope of the beds. Its cement is cal
careous. Interbedded with it are layers of slightly co. herent sand, and of trass, and of sheets of basalt; the
latter in some cliffs, predominating over the conglom
erate. One thousand feet of the beds are frequently ex
posed, and the maximum c lo s u r e on the Prieto is
probably 1500 f e e t .......... Beginning at the mouth of the
Bonita, below which their distinctive characters are
lost, they follow the Gila for more than one hundred
miles toward its source.. . . . . Below the Bonita it merges
insensibly with the detritus of the Pueblo Viejo Desert
[the Safford and San Simon Valleys].
At the type section of the Gila conglomerate at Bonita Creek,
13
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the sequence of major units from bottom to top is as follows:

(1)

eroded basalt flow, (2) conglomerate containing no visible fragments
of granite or quartzite, followed by, (3) a sim ilar conglomerate which,
however, contains fragments of a conspicuous deep red granite along
with quartzite fragments.

Mr. L. A. Heindl (oral communication)

has found that the phase of the conglomerate which contains granite
and quartzite fragments is younger than, and in places is separated
by an erosional unconformity from, the conglomerate (described above)
which contains no granite or quartzite fragments.

He has proposed

the name Solomonsville beds for the younger of the conglomerates
and the name Bonita beds for the older conglomerate.

These con

glomerates and their equivalents will be referred to by these names
in the remainder of this thesis.

Mr. Heindl and the writer traced

these SolomonsviUe beds downstream from Bonita Creek along the
Gila River.

The SolomonsviUe beds were observed to intertongue

with pink, sandy to silty beds.

This intertonguing is especially weU

seen in secs. 31 and 32, T. 6 8 ., R. 28 E.

The pink, sandy to

silty beds upon entering the Safford Valley pass by facies change
and intertonguing into a finer grained sequence of siltstones, m arls,
diatomites, tuffs, clay stones, and mixtures of these.

Knechtel (1936),

on the basis of these relationships extended the name Gila conglom
erate into the Safford Valley and applied it to the fine-grained sedi
ments occurring there.

He thought the finer grained sediments
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gradually graded into a fanglomeratic phase found at the bases of the
mountains bounding the valley.

In this interpretation he differed with

Schwenneson (1919) who interpreted the distribution of fine and coarse
grained sediments as due to the following sequencer

(1) deposition of

coarse detritus in the basin, and, (2) removal by erosion of the cen
tra l portion of the coarse alluvium, followed by, (3) the deposition
of younger lake beds in the void eroded into the older coarse detritus.
The w riter agrees with KnechteFs interpretation for the great
er p art of the area of this study.

He does not, however, agree that

these fine-grained sediments in the valley are the fine-grained equiva
lent of both the Solomonsville beds and the Bonita beds.

The upper

beds of the fine-grained deposits in the valley inter tongue with the
Solomonsville beds and are therefore their equivalent.

The relation

ship of the Bonita beds with the lower fine-grained sediments occur
ring in the valley is not demonstrable.

The pattern of the present

outcrops of volcanic rocks at the head of the Safford Valley (PI. 6)
suggest the possibility of a bedrock b arrier between the sites of
deposition of the Bonita beds and the lower units of the fine-grained
deposits occurring in Safford Valley.

For these reasons the writer

objects to the use of the name Gila conglomerate for these fine
grained deposits and will use the name Solomonsville beds.
The Solomonsville beds in the upper Safford Valley extend the
entire width of the valley from the Graham Mountains on the southwest
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side of the valley to the Gila Mountains of the northeast side.

In

most places they are covered with Pleistocene terrace gravels or
Recent alluvium.

The best exposures of these beds are along the

steep sides of gravel capped m esas which are remnants of dissected
terraces.

Here they can be seen to consist of poorly to medium-

well consolidated siltstones, claystones, m arls, tuffs, diatomites,
and mixtures of these.

The units are horizontally bedded or dip at

a very small angle (PI. 1, figs. 1, 2, and 3).

Nowhere were any

strata observed which had a dip of over three degrees.

Dips of

this magnitude are interpreted by the writer as prim ary dips.

Gen

erally lithologic units are very thin, many being less than one foot
(appendix A).

In many outcrops evidence of desiccation such as

halite, mudcracks, and gypsum is seen.

The logs of three deep

wells (appendix B), one at Safford and two near Pima, indicate that
sim ilar beds extend downward 1,800 feet or more below the central
p art of the valley.

The highest Solomonsville beds observed by the

w riter were at an elevation of 3,580 feet.

This indicates that at

some places the thickness of the Solomonsville beds may have ex
ceeded 2, 400 feet.
Source of sediments. —Heavy m inerals were separated with
bromoform from a selected unit in each of the measured sections
(appendix A).

If possible, the units composed of very fine sand or
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coarse silt were chosen.
for two reasons:

Sediments finer than these were not used

(1) In the finer sediments the unstable m inerals

would have a greater possibility of being altered to more stable
forms; and, (2) some of the fragments in this range approach the
usual .03 mm thickness to which thin sections are commonly ground.
In all, seventeen slides of heavy minerals were examined in an effort
to qualitatively establish what species were present.

Among the min"

erals observed were apatite, hypersthene, hornblende (blue-green
variety), tremolite"actinolite, epidote, zircon, biotite, magnetite,
chlorite, and garnet.

With the exception of a few fragments, the

minerals examined were very angular.
Certain conclusions can be drawn from the above facts.

The

fact that the sediments were derived from rocks close to their site
of deposition and subjected to little weathering is attested to by:

(1)

The angularity of the fragments; and, (2) the presence of such min
erals as hypersthene, hornblende, epidote, and tremolite-actinolite,
m inerals that are destroyed by long periods of weathering and/or in
tense weathering.

.The presence of apatite is further evidence indi

cating the absence of long and/or intense periods of weathering, since
this m ineral seems to be unstable to weathering, although fairly stable
once it is deposited (Pettijohn, 1957).
The heavy m inerals themselves are indicative of specific
source rocks.

Of the m inerals observed the following are said by

~
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Pettijohn~(1957) to be characteristic of a high rank metamorphic
source:

garnet, hornblende (blue-green variety), and epidote.

An

acid or alkaline igneous source is suggested by apatite, while hy
per sthene is. characteristic of a basic igneous source.

The remainder

of the heavy m inerals are characteristic of two or more distinct
source areas and, therefore, are not considered diagnostic.

Al

though quantitative estimates of the number of each species present
were not made, it was noted that hypersthene and apatite were not
seen in slides taken from the measured sections 7 and 4, those sec
tions being farthest removed from present outcrops of volcanic rocks
of the Gila Mountains.

Minerals characteristic of a high rank meta

morphic source, however, occur along with hyper sthene and apatite
in locations very near to the depositional contact of the Solomonsville
beds against the volcanic rocks of the Gila Mountains.

It was also

noted that epidote was more frequently encountered in units upstream
from the general vicinity of Thatcher (Fig. 2), while downstream from
this locality epidote was missing or infrequent.
Rocks sim ilar to the three types of source areas indicated by
the m ineral assemblages are present and exposed to erosion in the
valley today.

Metamorphic rocks form part of the southwestern

boundary of the valley, while acid and basic volcanic rocks of the
Gila Mountains form the boundary to the northeast.

The distribution

of the different species of m inerals is not unlike the distribution one
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would expect to result from the erosion of the mountains presently
bounding the valley.

This suggests to the w riter that the fault blocks

involved in the formation of the basin in which the fine-grained sedi
ments occur, became themselves the source of many of the sediments
which accumulated in the basin.

The abundance of fine sediments

would indicate, however, that the relief between the bounding high
lands and the basin of deposition was not great.
Sedimentary environment. —As stated before the Solomonsville
beds consist of alternating beds of m arl, siltstone, claystone, sand
stone, diatomite, tuff, and mixtures of these.

Some of these beds

are salty, gypsiferous, and show mud cracks or other signs of des
iccation.
The diatom flora in the area were examined by Lohman (in
Knechtel, 1938).

Lohman stated that the diatom flora lived in warm,

somewhat saline lake water.

Molluscan fossils from Red Knolls were

studied by Mansfield (m Knechtel, 1938) who was able to identify
Planorbis sp. and Lymnaea? sp. which indicate fresh-w ater condi
tions.

The occurrence of Hydrochoerus sp., identified by John F.

Lance (oral communication), in the area is interpreted as indicating
rather moist conditions.

This is inferred from the fact that the

living species of Hydrochoerus, i.e . H. capybara, is found along
river banks in the humid division of the lower tropic region and the
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northern part of the southern temperate zone.
Certain conclusions can be drawn from the above evidence.
That the Solomonsville beds were deposited in a lake is attested to
by:

(1) The predominance of clayey and silty sediments; (2) the

presence of fresh-water molluscan fossils; (3) beds of marl, and
beds of tuff containing an abundance of fresh-water diatoms, both
of which are typical lake deposits; and, (4) occurrence of diatoms
which indicate warm, saline lake water. , Mud cracks especially and
evaporite deposits to some extent indicate that the lake was dry oc
casionally at least in some places.

Conditions in the lake fluctuated

greatly as indicated by the variety of lithology occurring in short
stratigraphic sequence (appendix A).

The occurrence of halite and

gypsum may not represent a period of complete desiccation.

They

may only indicate a period of time when evaporation exceeded inflow,
thus allowing the concentration of salts to the point where precipitation
occurred.
In summary, the upper Solomonsville beds were deposited in
a lake which was effected by fluctuating climatic conditions.

These

fluctuations were reflected by periods when faunas such as Planorbis
sp. flourished, followed by periods of partial or total desiccation.
Hydrochoerus and Equus (gquus) occur in the upper part of the for
mation.

Equus (Equus) indicates post-early Kansan age (Lance, oral

communication).

Hydrochoerus. while not diagnostic as to age,
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indicates a time of moist conditions.

These moist conditions may

represent a pluvial cycle, which according to Flint (1947, p. 469),
correspond to glacial ages, the two reaching their maxima at the
same time.

The alternative explanation is that these animals lived

during a moist interglacial stage.

The w riter prefers to think that

these animals lived during a warm pluvial cycle during the Kansan
stage since he would reserve the Yarmouth stage for the time during
which the cutting of the higher terrace was initiated.

The fact that

Hydrochoerus indicates a warm climate should not bar its presence
in this area during the Kansan, for in an area this far removed from
the continental ice sheets the effect on tem perature may not have been
great.
From interpretation of well logs (appendix B) and the known
elevation of the highest Solomonsville beds observed, the writer con
cludes that in some places the thickness of this formation may have
been as great as 2,400 feet.
is exposed.

Only the upper part of the formation

Since the well logs of a deep well at Safford (appendix

B) shows salty and gypsiferous clays to a depth of 1,200 feet above
sea level, periods of desiccation are indicated by the sediments as
far down as any information on them is available.
Age of the Solomonsville beds.—The age of the Solomonsville
beds in the past has been based on the occurrence of the following
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fossil vertebrates within the beds:
Nannippus sp»
Plesippus sp.
RhynchoTherium? sp.
These fossils were identified by Gazin Qn KnechteL, 1938) who states
that this fauna is not greatly separated in time from the Blanco fauna
(a term based on the local fauna of Mt. Blanco, Crosby County, Texas).
The Blanco fauna and its relationship to the Pliocene-Pleistocene
boundary in North America has been a subject of argument for some
years.
The problem of the Pliocene-Pleistocene boundary in North
America is complicated by the fact that complete agreement cannot
be obtained on just what criteria should be used in delineating the
boundary.
on:

As Frye (1948, p. 603) questioned, should it be based

(1) diastrophism, (2) climatic change, (3) progressive change

in vertebrate or invertebrate faunas, or, (4) type sections in Europe?
^If we, as Flint (1948, p. 546), accept the basis of separation
as one of climate, we are faced with the problem of correlation be
tween glaciated and nonglaciated regions.

Flint (1948, p. 543) rec

ognizes at least two marine sequences and two terrestial sequences
which straddle the Pliocene-Pleistocene boundary.

The marine se

quences are the so-called Crag sequence on the east coast of England,
and the marine deposits in southwestern California whose fauna re 
flect warm-water conditions, gradually becoming colder.

The
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terrestial sequences are the Villafranch!an in the Arno Valley of
Italy, and the San Pedro Valley sequence of Arizona.
Since the transitional sequences in North America are not
directly corrdatable with the areas in which continental glaciation
occurred during the Pleistocene, we are faced with the problem of
correlating from glaciated to nonglaciated regions.
Most of the sediments deposited immediately after the Ogalalla
group were laid down in sm all basins or deposited on surfaces eroded
into the Ogalalla sediments.

An example of the form er is the Blanco

sequence of ML Blanco, Crosby County, Texas (Evans, 1948); an
example of the latter is the Broadwater formation of Nebraska
(Schultz and Stout, 1948).

The discontinuous nature of this type of

deposition precludes the demonstration of correlation by continuity.
The use of fossils or indirect methods such as physiography or tec
tonic history must be relied upon.
Attempts to correlate deposits in separated areas by interpre
tations based upon the assumption of sim ilar tectonic history involve
the question of whether or not diastrophism is periodic — a subject
on which there is great disagreemenL
Physiographic methods have been used by Schultz and Stout
(1948) as a means of dividing the Pleistocene epoch.

A series of

terraces cut along the river valleys in western Nebraska decrease, in
age from the highest (topographically) to the lowest.

This age
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relationship has been substantiated by vertebrate fossil evidence con
tained in the terrace deposits.
If climate is to be used as a basis for separating the Pliocene
from the Pleistocene, and fossils must be used to correlate discon
tinuous deposits, some agreement as to which fossils indicate the
beginning of the Pleistocene must be reached,
Flint (1948) said that the change in climatic conditions brought
on by the advance of ice would not be a time line.

He further states

that this should not be a serious fault since the lack of contempor
aneity is characteristic of the bases of most major stratigraphic units.
Should the Blancan fauna be considered Pliocene, PliocenePleistocene, or Pleistocene?

Since this fauna is so well known to

the parties most concerned with the Pliocene-Pleistocene boundary
problem, if the age of the Blancan fauna could be resolved or agreed
upon, it would be of tremendous help in drawing the boundary in areas
where the fauna is found and in its extension into adjacent, nonfossiliferous areas.
According the McGrew (1948) Blancan time was immediately
preceeded by a wave of extinction which caused the disappearance of
at least twenty five genera.

He also states that of the new genera

that appear for the first time and continue to live on through the
Pleistocene, about one half are derived from Asian and South American
forms, while the other half developed from autochthonous ancestors.

25
He argues that the appearance of "warm” (McGrewrs quotes) faunas
in the Blancan does not mean that these deposits are necessarily
Pliocene instead of Pleistocene.

The ice advancing from centers

of accumulation in the north would require considerable time to reach
a point southerly enough to affect the Blancan faunas.

Evans (1948)

states that the Blanco beds of Texas indicate a relatively moist cli
mate preceded and followed by periods of relative aridity.

Schultz

(in McGraw, 1948) has noted evidence of cold and moist climate in
c

beds of Blancan age which he considers as indicating that glacial con
ditions may have been well advanced during the deposition of beds con
taining a Blancan fauna.
McGrew (1948, p» 552) summarized his beliefs on the subject
by postulating some major geological event which took place at the
end of Hemphillian time causing:

(1) Extinction of a large number

of Pliocene mammals; (2) land bridges connecting North America
with Asia and South America; and, (3) accumulation and spread of
ice.
Among other evidence which should be considered in the as
signment of the Blancan to Pliocene or Pleistocene is the unconform
ity between the Ogalalla sediments and the Broadwater formation (which
contains a Blancan fauna).

Schultz and Stout (1948) propose that the

Pleistocene boundary is equivalent to the break between the Ogalalla
group and the Broadwater formation.

They are led to the above
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conclusion by the considerations that not only is this unconformity
the most significant break in the upper Tertiary and Pleistocene se
quence, but also it represents the most important faunal break.
The problem of the age of the Solomonsville beds has been
further complicated by recent fossil discoveries not yet reported in
the literature.

These fossils have been identified by John F. Lance,

They are Equus (Equus) sp, and Hydrochoerus sp, (Lance, oral com
munication),

These fossils were found in the badlands developed on

the Solomonsville beds just southeast of the 111 Ranch house located
in sec. 22, T. 8 S., R. 28 E.

Equus (Equus), a post-Blancan guide

fossil, along with Hydrochoerus occur in the same general locality and
less than 100 feet stratigraphically above Nannippus, a typical member
of the Blanco fauna,

Hydrochoerus is not diagnostic as to age; how

ever the other dateable occurrences of Hydrochoerus in North America
are from Pleistocene rocks (Lance, oral communication).

The beds

lying stratigraphically between the fossil sites record no significant
break in the sequence of deposition or no marked difference in the
types of lithology encountered.

Thus continuous deposition from the

time represented by the Blancan fauna into the time represented by
the Equus (Equus) may be indicated.

The time represented by the

Equus (Equus) is at least as late as Kansan (Lance, oral communica
tion).

An alternate possibility is that Nannippus survived into post-

Blancan time.
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Most workers consider the Blanc an fauna as being lower
Pleistocene, at least in part.

Since some 2,200 feet of Solomons-

ville beds may be present below the occurrence of the Blancan fauna,
it is probable that the lower part of the Solomonsville beds are mid
dle or upper Pliocene.

Thus the Solomonsville beds span the Plio-

Pleistocene boundary and extend up into at least the Kansan age.
A faunal list of invertebrate and vertebrate fossils found in
the area of this study and areas just slightly to the northwest, as
compiled from those reported by Knechtel (1938) and a list furnished
by John F. Lance follows:
Nannippus sp ., (probably N. phlegon)
Camelid~sp.
Platygonus sp.
Megalonychid sp.
Plesippus sp.
Rhynchofherium? sp.
Equus (Equus) sp.
Hydrochoerus sp.
Lymnaea? sp.
Planorbis sp.
testudinate remains, large
T errace Gravels
The dissection of terraces which slope toward the central part
of the valley has left steep, gravel capped mesas standing above the
level of the present washes.

The gravel capping locally has a caliche
!

cement.

The composition of the fragments reflects the composition of

the nearest mountains.

The larger fragments are generally subrounded
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to subangular. zAlong the flanks of the mountains, fragments several
feet in diameter occur.

There is a decrease in the size of fragments

and the thickness of this unit toward the central part of the valley.
The maximum thickness of the gravels observed by the w riter was
about 30 feet.

Thicker sequences probably occur, however.

The manner in which these gravels were emplaced has never
been satisfactorily explained.

The writer is of the opinion that the

gravels were emplaced in the following manner.

During a period of

aridity following the deposition of the Solomonsville beds, fan deposits
accumulated at the base of the mountains extending out, and thinning
toward the valley.

There may have been a mixing of the fan m aterial

with m aterial being deposited by overloaded stream s toward the cen
tra l part of the valley.

As terraces were being cut back from the

river, these gravels accumulated as residual gravels on the terraces.
The time during which the gravels were originally brought into the val
ley is not known.
started.

It may have been before the cycles of pedimentation

It need not have been, however, since the gravels do not ex

tend all the way to the center of the valley.

They could have been

brought into the valley after the terraces had started to work their
way back toward the mountains.

A period of aridity followed the

period of lacustrine deposition.

This is indicated by the beds exposed

on the north scarp of Frye Mesa (PI. 3, figs 1 and 2).

At this loca

tion beds which resem ble the lacustrine phase of the Solomonsville beds
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alternate with, and finally give way entirely to, gravelly, well oxi
dized beds.

This may well have been the period during which the

gravels were introduced into the valley.
Quaternary Alluvium
A sequence of sands, silts, and gravels is present in the cen
tra l part of the valley underlying the low land plain along the Gila
River.

This alluvium was deposited in a trough cut into the middle

terrace.

This trough widened itself by lateral cutting and extended

itself up the major tributary washes.

The Quaternary, alluvium is

not well exposed being covered by soil in most places.

Its lithology

and depth, however, are known from the logs of many wells drilled
into it.

Its maximum depth is slightly over 100 feet.

Most of the

water wells in the valley are drilled into this unit for, in general,
it furnishes the most satisfactory water.
Igneous Rocks
A sequence of volcanic rocks are exposed in the area of this
study in the Gila and Peloncillo Mountains which flank the Safford
Basin of the northeast (Fig. 2).

These two ranges are sim ilar in

composition and appearance. , They are separated by a gap through
which the Gila River flows; hence the two names.

The igneous rocks

are of at least two ages (Bromfield and Shride, 1956).

For purposes
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of this discussion they will be broken down into older and younger
volcanics.
Older Volcanics
Bromfield and Shride (1956) suggest that the age of the older
volcanics in the Gila Mountains might be middle Tertiary,

They say

that these older volcanics include basalt, rhyolite, andesite, breccias,
and tuffs.

The writer believes these volcanics may be related to the

Miocene(?) strata in the Aravaipa Valley described by Ross (1925),
Ross states that these strata consist of rhyolite, quartz latite, latite,
obsidian, rhyolitic tuff, tuffaceous conglomerate, with inter bedded con
glomerates, and coarse, crossbedded sandstones.

The Miocene(?)

strata of Ross and the older volcanics in the Gila Mountains are sep
arated from the "Gila conglomerate” by angular unconformities.
Younger Volcanics
A younger series of volcanics also occurs in the Gila Moun
tains.

These rocks are fairly flat lying basalts and can be seen

along the Gila River, in the general area of the confluence of Bonita
Creek.

At the type section of the "Gila conglomerate" as defined by

Gilbert (1875) at Bonita Creek, these basalt flows are interbedded with
the "Gila conglomerate."
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Metamorphic Rocks
Metamorphic rocks are exposed along the flank of the Graham
(Pinaleno) Mountains which form p art of the southwestern boundary of
the Safford Basin (Fig* 2).
injection gneiss, and schist.

These exposures consist of granite, gneiss,
These rocks may have been metamor

phosed during a period of general earth movement and batholith in
trusion, which according to Ross (1925), may have been late Creta
ceous or early Tertiary in age.

STRUCTURE
The valley of the Gila River is thought to be a structural
basin formed by the down-faulting between adjacent and relatively
upraised mountain blocks (Bromfield and Shride, 1956).
Mountains dip at a moderate angle to the northeast.

The Gila

Presumably

these boundary faults trend northwest.
The Solomonsville beds are bedded against the volcanics of
the Gila Mountains in every exposure of the contact observed by the
w riter.

The faulting therefore was prior to the deposition of at least

the upper p art of the Solomonsville beds, and most likely prior to the
deposition of the lower part.

Since faulting probably was responsible

for the formation of the basin in which the Solomonsville beds were
deposited, the faulting occurred before the deposition of the Solomons
ville beds, or prior to late Pliocene.
Structure within the sediments themselves is lacking or very
minor.

One normal fault striking north 35 degrees east and dipping

65 degrees to the northwest was observed by the w riter.
placement was about 20 feet.

The dis

Such faults could be due to compaction

of sediments and need not necessarily reflect regional trends.

Fault

ing is indicated by the occurrence of hot springs which is discussed
32
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under occurrence of ground water.
of these faults, however.

There is no surface expression

GEOLOGIC HISTORY
Sometime prior to the deposition of the Solomonsville beds a
lake was formed in the area now known as the Safford Valley.

This

This lake was probably the result of faulting which produced a basin
of interior drainage or a basin having limited outflow.
movements occurred over a period of time.

These tectonic

This is inferred from

the fact that sediments derived from the highlands surrounding the
basin are finer than would be expected had great relief existed.

It

is interesting to note that at present the Gila River is cutting a gorge
through a p art of the Mescal Mountains which close off the northwest
ern end of the Safford Valley.

If this gorge were not present the

topography existing today would be capable of backing up a lake to a
elevation of approximately 3,500 feet above sea level, the approximate
level at which the highest lake beds have been observed.

B arriers

such as this which rose slowly allowing the lacustrine deposits to ac
cumulate penecontemporaneously with the tectonic activity were prob
ably responsible for the formation of this basin.

As stated before,

some 2,400 feet of sediments may have accumulated in this basin.
The age of the faulting is not known.
drawn, however.

Certain inferences can be

The youngest fossil found in the Solomonsville
34
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beds is post-early Kansan (Lance, oral communication).

Since these

fossils occur approximately 2,200 feet above the lowest recognized
lake deposits, the tectonic activity which produced the basin must
have started considerably prior to the Kansan age, perhaps in mid
dle or late Pliocene.
Following the deposition of th e. Solomonsville beds there was
a period of aridity during which fan deposition was dominant.

This

was followed by a cycle of downcutting and subsequent terrace cutting
which initiated the formation of the highest terrace.
downcutting and terrace cutting followed.
terrace was initiated during this time.

Another cycle of

The cutting of the middle
A cycle of downcutting and

subsequent channel filling followed, forming the surface of the present
low land plain along the Gila River.

At present the flood plain of

the Gila River occupies the central part of this low land plain.

It

is probable that the highest and middle terraces were cut during the
middle and late Pleistocene.

ECONOMIC GEOLOGY
Occurrence of Ground Water
The main occurrence of ground water is in two formations,
the Quaternary alluvium and the Solomonsville beds.

Before ex

tensive irrigation was practiced in this area practically all wells
were drilled in the Quaternary alluvium.

The introduction of cotton

farming into the valley necessitated the use of water diverted from
the Gila River as well as water pumped from the ground-water re s 
ervoir for irrigation.

The sands, silts, and gravels of the Quater

nary alluvium are, in general, quite permeable and supply water
which is suitable for domestic as well as irrigational use.
mand for water is increasing rapidly.

The de

According to Wothke and

Yarbrough (1953) in the period 1940 to 1950 the number of pumped
wells increased 100 percent,

Along with this increase in the number

of wells, there was an increase of average pumping lift of 19 per
cent.

The increase in pumping lift was due to decline of water table

and the drilling of wells in areas where the water table is farther
below the surface.
Because of the increased demand for water, wells are being
drilled deeper and the deeper wells penetrate the Solomonsville beds.
36
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The water from these beds is less satisfactory.

This is true be

cause of the large quantities of soluble salts contained in the Solomonsville beds.

The concentration of dissolved solids in the ground water

is not everywhere the same nor is it a simple m atter of the dissolved
solids content being proportional to the depth of the well.

Ground

water containing as much as 16,000 parts per million total dissolved
solids is encountered (Hem, 1950).

By using data tabulated by Hem

(1950) the chloride contours shown on Plate 5 were drawn.

Control

for the contours was established by plotting the position and value of
the maximum parts per million of chloride found in well water from
each section.
the plotting.

Chloride content in seeps arid springs was not used in
It is realized that the depths of wells should be taken

into consideration.

Data regarding the depth of wells, however, is

not available for the majority of wells plotted.

It is the w riter's

opinion that the erro rs inherent to this method of plotting do not in
validate the conclusions arrived at below.
The chloride contours (PL 5) point out two weU-developed cen
te rs of high chloride concentration in the northwestern part of the
map.

Both of these areas of high chloride concentration are near

areas in which hot springs containing large amounts of dissolved
solids are numerous.

The maximum tem perature observed at these

hot springs was 119 degrees (Hem, 1950).

The high tem perature

indicates that these waters ris e from considerable depths, presumably
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along fractures in the Solomonsville beds.

One explanation for the

centers of high chloride concentration is that they are situated along
fractures through which warm water moves upward under artesian
head toward the surface.

The warm water nearing the surface be

comes cooler and salts are precipitated.

Later, ground-water move

ments circulate the salts throughout the immediate surrounding area.
Another explanation for these areas of high chloride concentration is
that they represent centers of playa lakes where evaporation of water
concentrated the salts originally.
Use of water having a high concentration of dissolved solids
for irrigation has raised the question of whether or not a favorable
salt balance exists in the Safford Valley.

According to Hem (1950)

during the year 1944, 20,900 tons more dissolved solids were carried
by the Gila River past Calva (Fig. 2) than entered the valley.

At

first glance this may appear as though a favorable balance exists.
However, some of the dissolved salt content of the Gila River is
added by artesian flow and surface runoff.

Runoff from washes such

as Mathews Wash which drains an extensive area of badlands contrib
utes appreciable amounts of dissolved solids (Hem, 1950).

Although

there is insufficient data available to determine the salt balance, it
is probable that an unfavorable salt balance exists.

This conclusion

is arrived at from consideration of the fact that some of the water
being used for irrigation and water coming into the valley by artesian
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flow contains, in general, a higher than desirable concentration of
dissolved solids.

In addition, the region is sem i-arid and drainage

of the area is by intermittent stream s.

The drainage is not effective

in the leaching and subsequent removal of accumulating salts.
When an unfavorable salt balance exists, salts, especially
those of sodium, tend to accumulate in the soil, making it unpro
ductive.

Soil in which sodium has accumulated can be treated with

gypsum to remove the sodium.

This process, however, is expensive,

costing about one hundred dollars per acre (Wothke and Yarbrough,
1953).

The use of excess water to "flush out" the accumulating salts

is another method used to guard the productivity of soils.

An ef

fective method being used in the Safford Valley to lower the salt
content of water used for irrigation involves the mixing of diverted
Gila River water (low in salt content) with the ground water (Hem,
1950).

APPENDIX A
DESCRIPTIONS OF MEASURED SECTIONS
Measured section 1 in NE 1/4 sec. 27, T. 8 S ., R. 28 E.
Elevation bottom section, 3,373 feet. Section located in bad
land topography, .8 mile S35°E of 111 Ranch house in SW 1/4
sec. 22, same township and range.
Erosion surface:
Plio-Pleistoc ene:
Solomonsville beds:
(beds horizontal)
Unit
No.

Description

j

Thickness
in feet

22

Siltstone: gray-white; angular to subangular clear
quartz grains from very fine sand to silt; some
argillaceous m aterial; accessories include mag
netite and biotite; moderately well sorted; weak
calcareous and argillaceous cement; structureless
between bedding planes; splitting shaly; weathers
smooth, form s vertical cliffs; base is sharp;
stained brown-red in places; top covered.

3.0
(min.)

21

Silty sandstone: red-brown; angular to subangular
clear quartz grains from very fine sand to silt;
accessories include magnetite, biotite, and epidote; well sorted; weak argillaceous cement; struc
tureless between bedding planes; splitting crumbly;
weathers puffy, forms regular slopes; base is
sharp.

4.3

20

Claystone: gray-green; most of unit is composed
of silt sized quartz grains with argillaceous ma
terial; contains some rhyolite and obsidian frag
ments up to 15 mm and some clear angular quartz
grains of medium sand size; most of unit is well
sorted; medium to weak argillaceous cement; struc
tureless between bedding planes; splitting shaley;
fluted, forms regular slopes; base gradational.

4.8

40
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Unit
No.

Description

Thickness
in feet

19

Pebble conglomerate: gray to gray-black; contains
rounded acidic volcanic fragments up to 4 cm in
m atrix of clear angular quartz grains from coarse
sand to silt; poorly sorted; weak argillaceous ce
ment; structureless between bedding planes; friable;
weathers smooth, forms regular slopes; base is
sharp.

8.4

18

Argillaceous limestone: gray; contains zones of struc-17.7
tureless clay, some weave irregularly through the
unit, others horizontal, or nearly so; splitting
crumbly to shaly; weathers smooth, forms ledges;
base is sharp; forms capping for some mesas.

17

Silty clay: gray-green; argillaceous m aterial with
clear angular grains of quartz, silt size and
sm aller; accessories include magnetite and biotite; well sorted; medium calcareous cement;
structureless between bedding planes; splitting
crumbly; weathers puffy, forms regular slopes;
base is sharp.

16

Tuffaceous clay: red-brown; argillaceous m aterial
and clear glass shards; much broken and of small
size; weak calcareous cement; thin to thick bedding;
splitting crumbly; weathers fluted, forms regular
slopes; base is sharp.

15

Tuffaceous clay: red-brown; argillaceous m aterial
and highly altered clear glass shards; weak cal
careous cement; structureless between bedding
planes; splitting crumbly; weathers puffy, • forms
regular slopes; base is sharp.

4.1

14

Argillaceous limestone: gray; accessories include
magnetite, biotite, and epidote; weak cement;
structureless between bedding planes; splitting
shaly;: weathers hackly, forms vertical cliffs; base
is sharp.

4.8

1.1

14.8
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Unit
No.

Description

Thickness
in feet

13

Sandy clay: gray; argillaceous m aterial with
clear angular quartz grains, fine sand and
sm aller; accessories include epidote, magnetite,
and biotite; well sorted; weak calcareous ce
ment; structureless between bedding planes; split- ;
ting crumbly; weathers puffy, forms regular
slopes; base is sharp.

4.1

12

Tuff: gray; argillaceous m aterial and small, much
broken and altered glass shards; scattered cal
careous concretions; medium calcareous cement;
structureless between bedding planes; splitting
crumbly; weathers smooth, form s ledges; base is
sharp.

2.5

11

Silty clay: gray-green; argillaceous m aterial (much
swelling indicates presence of montmorillonite)
with angular clear quartz grains of silt size and
sm aller; accessories include epidote, biotite, and
magnetite; well sorted; weak calcareous cement;
structureless between bedding planes; splitting
shaly; weathers puffy, form s regular slopes; base
is sharp; bottom 6 inches are red-brown.

4.9

10

Tuffaceous siltstone: tan; argillaceous m aterial,
clear glass shards, with clear angular quartz
grains, silt size and sm aller; medium calcareous
cement; scattered calcareous concretions; thin
bedded; splitting crumbly; weathers smooth, forms
ledges; base is sharp.

4.0

9

Siltstone: tan; argillaceous m aterial and clear
angular quartz grains, silt size and sm aller; ac
cessories include epidote, biotite, and magnetite;
well sorted; weak calcareous cement, firm er to
ward top; structureless between bedding planes;
splitting crumbly; weathers puffy, forms regular
slopes; base is sharp.

6.1

8

Argillaceous limestone: white; grades upward into
silty limestone; accessories include magnetite and
biotite; medium well cemented; structureless be
tween bedding planes; splitting shaly; weathers
smooth, forms regular slopes; base sharp.

5.1
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Unit
No.

Description

Thickness
in feet

7

Clayey siltstone: brown; argillaceous m aterial
and clear angular quartz grains, silt size and
sm aller; accessories include magnetite and biotite; well sorted; weak calcareous cement; scat
tered calcareous concretions; structureless be
tween bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base is sharp.

4.5

6

Silty limestone: white; angular to subangular clear
quartz grains, silt size and smaller.; accessories
include epidote, biotite, and magnetite; medium
well cemented; structureless between bedding
planes; splitting is platy; weathers smooth, forms
vertical cliffs; base is sharp.

2.1

5

Sandy claystone: red-brown; angular. to subangular
clear quartz grains, fine sand to silt, with argil
laceous m aterial (much swelling indicates montmorillonite); well sorted on the whole but contains
scattered subangular quartz fragments up to 3 mm;
weak cement; structureless between bedding planes;
splitting crumbly; weathers puffy, forms regular
slopes; base is sharp.

2.0

4

Gravely sandstone: red-brown; rounded fragments of 1.9
acid volcanics up to 6 mm in m atrix of very coarse
angular to subangular quartz sand; accessories include
epidote; biotite, and magnetite; well sorted; weak
argillaceous cement; irregular bedding; splitting
crumbly to friable; weathers smooth, forms vertical
cliffs; base is irregular.

3

Sandy siltstone; red-brown; argillaceous m aterial
with angular to subangular clear quartz grains, from
fine sand to silt size; accessories including mag
netite and biotite; well sorted; weak argillaceous
cement; structureless between bedding planes; split
ting crumbly; weathers puffy, forms regular slope;
base is sharp.

3.9
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Unit
No.

Description

Thickness
in feet

2

Silty clay: gray-green; argillaceous m aterial
with silt size angular clear quartz grains; ac
cessories include epidote, biotite, and magne
tite; well sorted; medium calcareous cement;
structureless between bedding planes; splitting
shaly; - weathers puffy, forms regular slopes;
base is sharp.

4.5

1

Sandy argillaceous limestone: gray; angular to
subangular clear quartz grains, fine sand and
sm aller in size, with argillaceous material;
medium well cemented; bedding obscured; split
ting crumbly; weathers puffy, forms regular
slopes; base is covered.

1.5
(min.)

Bottom section covered by alluvium.
Total thickness measured in Solomonsville beds 114 feet.
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Measured section 2 in NE l/4 sec. 34, T. 6 S., R. 27 E.
Elevation bottom section, 3, 217 feet. „ Section located 2
miles from San Jose on bearing N7°W. Section measured
against hillside approximately 3/4 mile N of unnamed road
running E along the N bank of the Gila River from Safford
to Sanchez.
Erosion surface:
Pleistocene:
T errace gravels:

:

Unit
No. . Description
27

Thickness
in feet

Boulder conglomerate: gray; composed of well
to subrounded basic volcanic fragments up to
several feet in diameter; well cemented by
caliche cement; base is irregular.

25.1

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)

..

26

Sandy silt: grayish-orange-pink 5YR-7/2; angular
10.7
fragments of red and gray felsite with quartz,
fine sand and sm aller, with argillaceous m aterial;
fair sorting; medium to weak calcareous cement;
structureless between bedding planes; friable; wea
thers puffy to fluted, forms regular slopes; base
is sharp; zones with better calcareous cement stand
out in relief.

25

Sandy claystone: light brown 5YR-5/6; angular
quartz, fine sand and sm aller, with argillaceous
m aterial; accessories included epidote and mag
netite; fair sorting; medium argillaceous cement;
structureless between bedding planes; splitting
shaly; weathers puffy, forms regular slopes; base
is sharp; black stained.

24

Sandy siltstdne: light brown SYR-6/4; angular frag4.6
ments of granite, red and gray felsite, and quartz,
fine sand and sm aller with argillaceous m aterial;
fair sorting; medium calcareous cement; structureless;
friable; weathers puffy, forms regular slopes; less
calcareous, coarser toward top.

.8

46
Unit
No.

Description

Thickness
in feet

23

Sand (unconsolidated): light brown 5YR-6/4;
angular to subangular fragments of red and
gray felsite, feldspar, and quartz, fine sand
and sm aller; accessories include biotite, magnetite,
and muscovite; well sorted; weak argillaceous ce
ment; structureless between bedding planes; friable;
weathers smooth, forms regular slopes; base is
sharp.

1.2

22

Siltstone: light brown SYR-6/4; clear, angular
quartz, silt size and sm aller, with argillaceous
m aterial; well sorted; weak argillaceous cement;
structureless between bedding planes; friable; wea
thers puffy, forms regular slopes; base sharp; cal
careous cement toward top, forming ledge.

6.4

21

Clay pellet conglomerate: moderate orange-pink 10R7/4; fragments of clay with limy and argillaceous
m aterial; poorly sorted; medium calcareous cement;
structureless between bedding planes; splitting flag
gy; weathers pitted, forms ledges; base sharp; clay
fragm ents'black stained.

.2

20

Sandy siltstone: light brown 5YR-6/4; clear, angular
quartz, fine sand and sm aller, with some fragments
of red felsite, fine sand and sm aller, some argilla
ceous m aterial; fair sorting; weak argillaceous ce
ment; structureless between bedding planes; friable;
weathers puffy, forms regular slopes; base sharp.

.8

19

Marl: White to grayish-orange-pink 5YE-7/2; clear,
angular quartz, silt size and sm aller, subangular
fragments of red and gray felsite, fine sand and
sm aller, with argillaceous and limy material; fair
sorting; weak calcareous and argillaceous cement;
structureless between bedding planes; splitting crumb
ly; weathers smooth, forms ledges; base gradational.

.4

47
Unit
No,

Description

Thickness
in feet

18

Sandy siltstone: grayish-orange-pink 5YR-7/2;
1.5
d e a r , angular quartz, medium sand and sm aller,
with argillaceous material; fair sorting; weak
argillaceous cement; structureless between bedding
planes; friable; weathers puffy, forms regular slopes;
base is irregular; gypsiferous,

17

Pebble to granule gravel: gray; sub angular fragments
of red and gray felsite, pebbles 5 mm and sm aller,
in m atrix of sim ilar composition along with quartz;
poorly sorted; weak argillaceous cement; lenticular;
friable; weathers smooth, forms vertical cliffs; base
is irregular; gypsiferous.

16

Silty sandstone: light brown 5YR-6/4; clear, angular 7.0
quartz with fragments of red felsite, fine sand and
sm aller; accessories include epidote and magnetite;
fair sorting; weak argillaceous cement; structureless
between bedding planes; friable; weathers puffy, forms
regular slopes; base sharp.

15

Marl: white to light brown 5YR-6/4; clear, angular
quartz with some fragments of red and gray felsilt, fine sand and sm aller; accessories include
eipdote, magnetite, and biotite; fair sorting; weak
calcareous cement; structureless between bedding
planes; friable; weathers pitted, forms ledges; base
•is irregular.
•

14

Sandy siltstone: light brown SYR-6/4; clear, angular
quartz, silt size and sm aller, scattered subrounded
fragments of gray felsite up to quartz sand; acces
sories include epidote, magnetite, and biotite; fair
sorting; weak argillaceous cement; structureless be
tween bedding planes; friable; weathers puffy, forms
vertical cliffs; base irregular.

13

Sand (unconsolidated): tan; angular to subangular
quartz, feldspar, red and gray felsite, coarse sand
and sm aller; accessories include epidote and musco
vite; poor sorting; lenticular; weathers smooth, forms
vertical cliffs; base is irregular.

3.1

3.4

5.9

,5

48
Unit
No.

Thickness
in feet

Description

12

Sandy siltstone: grayish-orange-pink 5YE-7/2;
clear, angular quartz, medium sand and sm aller,
some rounded fragments of gray felsite up to 2
mm, with argillaceous m aterial; accessories in
clude biotite and magnetite; fair sorting; weak cal
careous cement; structureless between bedding
planes; friable; weathers puffy, forms vertical
cliffs; base irregular.

4.0

11

Pebble to granule gravel: gray; subangular to angular fragments of granite, feldspar, quartz,, red
and gray felsite, up to 10 mm; poorly sorted; weak
argillaceous cement; irregular bedding; weathers
smooth, forms vertical cliffs; base irregular.

.3

10

Siltstone: grayish-orange-pink 5YR-7/2; clear, an1.9
gular quartz, fine sand and sm aller, with some
fragments gray and red felsite up to granule size;
poor sorting; weak argillaceous cement; structureless
between bedding planes; friable; weathers puffy,
form s vertical cliffs; base irregular.
'

I-

9

Pebble gravel: gray; larger fragments rounded, gray
and brown felsite, sm aller fragments less rounded,
quartz, feldspar, and red acidic fragm ents;' acces
sories include epidote, hornblende, and magnetite;
poor sorting; lenticular; weathers pitted to smooth,
contains solution cavities which extend into the unit
as much as 6 feet, form s vertical cliffs; base ir 
regular.

3.1

8

Sandy siltstone with gravel lenses: grayish-orange10.8
pink 5YR-7/2; clear, angular quartz, fine sand and
sm aller, gravel lenses contain fragments up to 4
cm, some argillaceous material; poorly sorted; weak
calcareous cement; siltstone portion structureless;
crumbly to friable; weathers puffy, forms vertical
cliffs; base is sharp.

49
Unit
No.

Description

Thickness
in feet

7

Clayey siltstone: light brown 5YR-6/4; clear,
angular quartz, fine sand and sm aller, with
argillaceous m aterial; well sorted; weak argil
laceous cement; structureless between bedding
planes; splitting crumbly; weathers puffy, forms
regular slopes; base is sharp; more clayey to
ward top, more silty and calcareous toward
bottom.

7.4

6

Sand containing thin lenses of gravel: gray; clear,
angular quartz, fine sand and sm aller, gravel
lenses have granules of granite, feldspar, and
quartz; accessories include biotite, apatite, horn
blende, and epidote; poorly sorted; lenticular;
weathers smooth, forms regular slopes; base is
sharp.

5.2

5

Gravelly sandstone: brown; larger fragments range
.3
up to 2 cm, mostly rounded to subrounded gray felsite; sm aller fragments, subangular to angular quartz,
granite, and feldspar; poorly sorted; well cemented
with calcareous cement; structureless between bedding
planes; splitting platy; weathers pitted, forms ledges;
base irregular.

4

Sandy siltstone: light brown SYR-6/4; clear, angular 32.4
quartz, very fine sand and sm aller, with some
argillaceous m aterial; well sorted; medium to weak
calcareous cement; apparently structureless, bed
ding may be concealed by weathered zones; split
ting crumbly to friable; weathers puffy, some zones
stand out in relief, forms regular slopes; base is
sharp.

3

Claystone: pale red SR-6/2; clear, angular quartz,
3.9
silt size and sm aller, with argillaceous m aterial;
well sorted; medium calcareous cement; structure
less between bedding planes; splitting platy; weathers
hackly, forms vertical cliffs; base sharp; black stain
ed.

50
Unit
No,

Description

Thickness
in feet

2

Marl: white to grayish-orange-pink SYR-7/2;
clear, angular quartz, silt size and sm aller,
with limy and argillaceous m aterial; accessories
include epidote .and magnetite; well sorted; medium
calcareous cement; structureless between bedding
planes; splitting crumbly; weathers puffy, forms
ledges; base is sharp,

1

Sandy siltstone: light brown 5YR-6/4; clear, an12,5
gular quartz, very fine sand and sm aller, with
argillaceous material; well sorted; weak argilla
ceous cement; structureless between bedding planes;
friable; weathers smooth, forms vertical cliffs;
base concealed,
•
.
Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
130 feet.

.9

51
Measured section 3 in SE 1/4 sec. 25, T. 6 S., R. 25 E.
Section against hillside reached by road running NW from
Safford along the NE bank of the Gila River. Located ap
proximately 200 yards N of a point on this road 1.6 miles
NW from intersection with road to Safford Airfield. Eleva' 1
tion bottom section 2,959 feet.
Erosion surface:
Pleistocene:
Terrace gravels:
Unit
No.
27

Thickness
in feet
Description
:
■
' '
'
*
Gravel (unconsolidated): dark gray; rounded basic
18.6
volcanic fragments, largest fragments 1 foot in
diameter, average size 2 to 3 inches; poorly sort
ed; structureless; base irregular.

Erosion surface:
•
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)
26

Bentonitic claystone: greenish-gray 5GY-6/1 and
pale red 5R-6/2; clear angular quartz, silt size
and sm aller with argillaceous m aterial; accessories
include biotite, muscovite, and magnetite; well sort
ed; medium calcareous cement; flat, laminated to
very thin bedding; splitting shaly; weathers fluted to
puffy, forms regular slopes; base is sharp; gyp
siferous; beds having more calcareous cement stand
out in relief.

5.5

25

Marl: yellowish-gray 5YR-8/1; clear angular quartz,
very fine sand and sm aller with argillaceous and
limy m aterial; accessories included hornblende and
magnetite; fair sorting; weak calcareous cement; flat,
laminated bedding; friable; weathers puffy, forms
regular slopes; base is sharp; some bedding planes
ru st stained.

.2

24

Claystone: light gray N7; pure clay; accessories ineluded magnetite; medium calcareous cement; struc
tureless between bedding planes; splitting shaly; wea
thers puffy, forms regular slopes; base sharp; gyp
siferous and black stained*

.9

52
Unit
No.

Description

Thickness
in feet

23

Claystone: white; pure clay; medium argillaceous
cement; structureless between. bedding planes; split
ting flaggy; weathers smooth, forms ledges; base
sharp; subconchoidal fracture.

.7

22

Claystone: very light gray N8; pure clay; accessories included biotite, hornblende, and magnetite;
medium calcareous cement; structureless at bottom
becoming laminated toward top; splitting shaly;
weathers puffy, forms regular slopes; base sharpy
bedding planes ru st stained; gypsiferous; salty, and
black stained.

3.1

21

Marl: light gray N7; clear angular quartz, very
fine sand and sm aller, with argillaceous and limy
m aterial; accessories included muscovite, biotite,
and magnetite; fair sorting; medium calcareous ce
ment; flat, laminated to very thin bedded; splitting
platy; weathers puffy, forms vertical cliffs; base
sharp; bedding planes ru st stained.

.7

20

Claystone: greenish-gray 5GY-6/1; pure clay; accessories include biotite, muscovite, and magne
tite; well sorted; medium calcareous cement; struc
tureless in lower part becoming laminated toward
top; splitting shaly; weathers puffy, forms regular
slopes; base is sharp; bedding planes ru st stained;
subconchoidal fracture; gypsiferous.

.2

19

Sandy silt: grayish-orange 10YR-7/4; clear angular
quartz, very fine sand and sm aller, with some
argillaceous m aterial; accessories include apatite,
chlorite, biotite, hornblende, hypersthene, and
trem olite-actinolite; well sorted; weak ferruginous
cement; irregular, laminated to very thin bedded;
friable; weathers puffy, forms vertical cliffs; base
sharp; ru st stained toward top.

.7

53
Unit
No.

Thickness
in feet

Description

18

Silty claystone: light brownish-gray 5YR-6/1
and grayish-orange-pink 5YR-7/2; clear angular
quartz, silt and sm aller, with argillaceous ma
terial; accessories include muscovite, biotite,
and magnetite; well sorted; medium calcareous
cement; flat, thin bedding; splitting shaly; weath
ers puffy, forms regular slopes; base sharp; gyp
siferous, salty, and black stained; subconchoidal
fracture.
;

3.1

17

Marl: very light gray N8 to light greenish-gray
5GY-8/1; clear angular quartz, silt size and sm all
er, with argillaceous and limy m aterial; acces
sories include muscovite and magnetite; well so rt
ed; medium calcareous cement; flat, laminated to
very thin bedded; splitting flaggy; weathers smooth,
forms vertical cliffs; base sharp; bedding planes
ru st stained.

.7

-

16

Silty claystone: light brownish-gray SYR-6/1; clear
angular quartz, silt size and sm aller, with argilla
ceous material; accessories include biotite and
hornblende; well sorted; medium calcareous cement;
flat,- laminated to very thin bedded; splitting shaly;
weathers puffy, forms regular slopes; base sharp.

.3

15

Marl: light gray N7 to white; clear angular quartz,
fine sand and sm aller, with limy material; acces
sories included muscovite, biotite, and hornblende;
fair sorting; medium calcareous cement; structure
less between bedding planes; splitting flaggy; weath
ers smooth, forms vertical cliffs; base sharp.

.4

14

Claystone: light bluish-gray 5B-7/1; clear angular
quartz, silt and sm aller, with argillaceous m ater
ial; accessories included biotite, hornblende, and
magnetite; well sorted; medium calcareous cement;
structureless between bedding planes; splitting shaly;
weathers puffy, form s regular slopes; base grada
tional; gypsiferous, salty, and black stained; sub
conchoidal.

.7

54
Unit
No.

Description

Thickness
in feet

13

Sandy silt (unconsolidated): grayish-orange-pink
.4
5YR-7/2; angular to subangular clear quartz, with
argillaceous m aterial; accessories included musco
vite; well sorted; weak calcareous cement; structure
less between bedding planes; weathers puffy, forms
regular slopes; base sharp; contains ostracods.

12

Silty claystone: greenish-gray 5GY-6/1; clear angular quartz, very fine sand and sm aller, with
argillaceous m aterial; well sorted; medium cal
careous cement; structureless between bedding
planes; splitting shaly; weathers puffy, forms reg
ular slopes; base gradational; gypsiferous and salty;
subconchoidal fracture; black and rusty, stained.

11

Marl: medium light gray N6 to white; middle 10 cm
rather pure limestone, top and bottom more argil
laceous; accessories included muscovite; medium cal
careous cement; middle portion structureless, top
and bottom laminated; splitting flaggy; weathers
puffy, forms vertical cliffs; base gradational; bed
ding planes ru st stained; salty and gypsiferous.

.9

10

Calcareous silty claystone: grayish-orange-pink SYR7/2 and .pinkish-gray SYR-8/1; c le a r. angular
quartz, silt and sm aller, with limy and argilla
ceous m aterial; accessories included muscovite;
well sorted; medium calcareous cement; irregular,
laminated to thin bedded; splitting shaly, weathers
puffy, forms regular slopes; base sharp; gypsiferous
and salty; bedding planes black and rust stained.

2.2

9

Silt (unconsolidated): grayish-orange-pink SYR7/2; clear angular quartz, silt and sm aller, with
argillaceous m aterial; accessories included musco
vite; well sorted; weak calcareous cement; struc
tureless between bedding planes; friable; weathers
puffy, forms regular slopes; base sharp; salty.

1.1

.9

Description

Thickness
in feet

Silty claystone: grayish-orange-pink 5YR-7/2;
clear, angular quartz, silt and sm aller, with
argillaceous m aterial; accessories included mus
covite and magnetite; well sorted; medium cal
careous cement; flat, laminated, to thin bedded;
splitting shaly; weathers puffy, forms regular
slopes; base sharp; much salt and gypsum.

5. 5

Siltstone: very pale orange 10YR-8/2; clear angular quartz, silt and sm aller, with argillaceous ma
terial; accessories included muscovite and biotite;
well sorted; weak argillaceous cement; lenticular; friable; weathers puffy, forms regular slopes; base
irregular; gypsiferous.
.

3.0

Calcareous claystone: pinkish-gray 5YR-8/1 and gray- 7.1
ish-orange-pink 5YR-7/2; argillaceous and limy ma
terial; medium calcareous cement; flat, laminated to
thin bedded; splitting shaly; weathers puffy, forms
regular slopes; base is sharp; salty and gypsiferous;
harder layers have subconchoidal fracture.
Marl: pinkish-gray 5YR-8/1; limy and argillaceous
m aterial; accessories included hornblende; medium
calcareous cement; structureless between bedding
planes; splitting flaggy; weathers smooth, forms
ledges; base gradational; fracture surfaces rust
stained.
Calcareous claystone: greenish-gray 5GY-6/1 and
grayish-orange-pink 5YR-7/2; clear angular quartz,
silt size and sm aller, with argillaceous and limy
m aterial; accessories include muscovite and biotite;
well sorted; medium calcareous cement; flat, lamin
ated to thin bedded; splitting shaly; weathers puffy,
forms regular slopes; base sharp; much gypsum,
especially in cracks; fracture surfaces black stained*

.5

6.5

56
Unit
No.

Description

Thickness
in feet

3

Calcareous claystone: pinkish-gray 5YR-8/1; clear
angular quartz, silt and sm aller, with argillace
ous and limy m aterial; well sorted; medium cal
careous cement; structureless between bedding
planes; splitting shaly; weathers puffy, forms regu
lar slopes; base gradational; subconchoidal fracture;
fracture surfaces black stained; salty and gypsifer
ous; top forms narrow ledge.

1,3

2

Calcareous claystone: light gray N7; laminae of
dominantly calcareous m aterial alternating with
laminae of dominantly argillaceous material; medi
um calcareous cement; laminated; splitting fissile;
weathers smooth, forms regular slopes; base sharp;
desiccation cracks, with laminae concave upward;
salty and gypsiferous.

.2

1

Silty claystone: very pale orange 10YR-8/2; clear
.9
angular quartz, clay and silt size, with argilla(min.)
ceous m aterial; well sorted; medium argillaceous
cement; structureless between bedding planes;
splitting shaly; weathers puffy, forms regular slopes;
base concealed; salty and gypsiferous; subconchoidal
fracture; fracture surfaces black stained.
Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
48 feet.

57
Measured section 4 in SW 1/4 sec. 29, T. 7 S., R. 25 E.
Elevation bottom section, 3, 274 feet, Section along wash
on E side of road from Thatcher to Frye Mesa, It is
located 4.8 miles S of railroad tracks on this road.
Erosion surface:
Pleistocene:
Terrace gravels:
Unit
No.
9

Thickness
in feet

Description

Gravel: buff; composed of fragments of gneiss
and schist up to 4 feet; larger boulders subangular, cobble size fragments rounded; poorly
sorted; some zones have calcareous cement;
.
structureless; forms vertical cliffs; base irregular.

20.1

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)
8

Sandstone: light olive gray 5Y-6/1; clear angular
quartz, from very coarse sand to silt; acces
sories include hornblende, biotite, magnetite, and
muscovite; poorly sorted; weak argillaceous ce
ment; flat, laminated to thin bedded; friable; wea
thers smooth, forms vertical cliffs; base grada
tional; laminated and bedding planes ru st stained
toward top,

9.0

7

Sandy claystone: light olive gray 5Y-6/1; clear
angular quartz, medium sand and sm aller, with
argillaceous material; accessories include bio
tite, muscovite^ epidote, and hornblende; fair
sorting; medium argillaceous cement; flat, very
thin to thin bedded; splitting shaly; weathers smooth
to puffy, forms vertical cliffs; base sharp; some
beds black stained; horizontal zone of limy con
cretions about three inches thick.

7.2

58
Unit
No,

Description

Thickness
in feet

6

Tuffaceous sandstone: light olive gray 5Y~6/l;
2,9
clear, angular to subangular quartz with a few
glass shards; accessories include zoisite, biotite,
zphene, hornblende, and epidote; poorly sorted; weak
argillaceous cement; structureless between bedding
planes; friable; weathers smooth, forms vertical
cliffs; base irregular; scattered gneiss fragments up
to 2 cm; near bottom are reworked fragments of
underlying beds in rounded fragments of m arl.

5

Bentonitic sandy siltstone: light brown 5YR-6/4;
clear angular quartz, fine sand and sm aller, with
argillaceous m aterial, some montmorillonite; ac
cessories include hornblende, magnetite, biotite,
muscovite, and epidote'; fair sorting; weak argil
laceous cement; flat, laminated to very thin bedded;
friable; weathers smooth, forms vertical cliffs;
base sharp; laminae to beds up to 4 cm of very
fine sand.

4

Sandy to silty clay stone: light olive gray 5Y-6/1
3,3
and light brown 5YR-6/4; clear angular quartz,
fine sand and sm aller, with argillaceous m aterial;
accessories include hornblende, biotite, magnetite,
muscovite, and epidote; well sorted; medium calcar
eous cement; flat, laminated to very thin bedded;
splitting crumbly; weathers puffy, forms regular
slopes; base sharp; gypsiferous; black stained on
fracture surfaces; irregular laminae of fine-grain
ed sandstone.

3

Gravelly sandstone: light olive gray 5Y-6/1; most
17.1
of unit is clear, angular quartz, very coarse sand
and sm aller; contains irregular lenses of gravel
having well rounded to subangular gneiss and schist
fragments up to 6 inches, average about 1/2 inch;
accessories include hornblende, epidote, biotite,
magnetite, and muscovite; poorly sorted; weak argil
laceous cement; flat, thin bedded; friable; weathers
smooth, forms vertical cliffs; base irregular.

J

1,7

59
Unit
No.

Thickness
in feet

Description

2

Bentonitic clay: white; argillaceous m aterial; accessories include magnetite and biotite; well sort
ed; medium argillaceous cement; structureless be
tween bedding planes; splitting crumbly; weathers
smooth, forms vertical cliffs; base sharp.

.1

1

Calcareous sandstone: light olive gray 5Y-6/1;
clear angular quartz, coarse sand and sm aller,
with limy material; accessories include hornblende,
epidote, magnetite, biotite, and muscovite; poorly
sorted; medium calcareous cement; flat, thin bed
ded; splitting crumbly; weathers smooth; forms
vertical cliffs; base is concealed; finer grained to
ward top.

5.1

Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
47 feet.

/

r

60
Measured section 5 in NE 1/4 sec, 36, T. 5 S», R. 23 E.
Elevation bottom section, 2,774 feet. Section measured
along E side of outlier known as Red Knolls (PL 1, fig, 1),
i

Erosion surface;
Plio-Pleistocene:
Solomonsville beds:
^ e d s horizontal)
Unit
No,

•
Description

~

*

;
Thickness
in feet

9

Tuff: white; glass shards and argillaceous m aterial; gnarly bedded to structureless; splitting
flaggy;' weathers smooth, forms ledges; base sharp;
fragments of gneiss, acidic and basic volcanics,
and quartzite scattered on erosion surface.

3,4

8

Marl: pinkish-gray 5YR-8/1; clear angular quartz,
medium sand and sm aller, with limy material; fair
sorting; medium calcareous cement; structureless
between bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base sharp; contains
ostracods; gypsiferous,

.9

7

Sandstone: pale brown SYR-5/2; clear angular
quartz, very fine sand and sm aller; accessories
include muscovite, biotite, and hornblende; fair
sorting; medium calcareous cement; flat, laminated
to thin bedded; splitting crumbly; weathers puffy,
forms vertical cliff; base sharp; contains 1 clay
layer 1.2 cm thick; pieces of this clay reworked in
sandstone layers above; slightly gypsiferous,

2,3

6

Sandstone: light brown 5YR-6/4; clear angular
. quartz, very fine sand and sm aller; accessories
include muscovite, apatite, hypersthene, zoisite,
garnet, chlorite, hornblende, and biotite; well
sorted; weak calcareous cement; tabular, simple
low angle, medium scale, laminated to thin cross
bedding; splitting crumbly; weathers puffy, forms
regular slopes; base sharp.

7.6

61
Unit
No.

Description

Thickness
in feet

5

Marl: pinkish-gray 5YR-8/1; clear angular
2.5
quartz, fine sand and sm aller, with limy ma
terial; fair sorting; medium calcareous cement;
flat, thin bedded; splitting crumbly; weathers
smooth, forms ledges; base sharp; more fine grain
ed toward top; top 6 inches forms capping layer;
lower p art more crumbly; contains ostracods; gyp
siferous.

4

Sandstone: light brown SYR-6/4; clear angular
quartz, fine sand and sm aller; accessories in
clude biotite and muscovite; fair sorting; weak cal
careous cement; lenticular, trough, low angle,
medium scale, crossbedding; friable; weathers
smooth, forms vertical cliffs; base irregular,

19.2

3

Clayey siltstone: pale brown SYR-5/2 and greenish-gray 5GY-6/1; clear angular quartz, very fine
sand and sm aller, with argillaceous m aterial; fair
sorting; medium calcareous cement; flat, thin to .
thick bedding; splitting crumbly; weathers puffy,
forms regular slopes; base sharp; gypsiferous and
salty; gray horizon 10.8 feet above bottom contains
badly crushed molluscan fossils.

24.6

2

Marl: pinkish-gray 5YR-8/1; clear angular quartz,
fine sand and sm aller, with limy material; fair
sorting; medium calcareous cement; structureless
between bedding planes; splitting flaggy; weathers
smooth, forms ledges; .base sharp.

1.8

62
Unit
No.
1

Description

Thickness
in feet

Sandy siltstone with very thin beds of fine sandstone: light brown SYR-6/4; clear angular quartz,
fine sand and sm aller, with argillaceous m aterial;
accessories include muscovite, biotite, and horn
blende; fair sorting; medium calcareous cement;
sandstone is laminated to very thin bedded, siltstone is thin bedded; sandstone splits fissile to
shaly, siltstone crumbly; weathers puffy, forms
vertical cliffs; base is concealed: lentils of crossbedded sandstone measuring 4-1/2 feet maximum;
gypsiferous.
Bottom covered by alluvium.
Total thickness measured: in Solomonsville beds,
157 feet.

94,8

63
Measured section 6 in SW 1/4 sec. 5, T. 6 8 ., R. 25 E.
Section located near intersection of Big Spring Wash and
road proceeding NE from Bryce toward the Gila Mountains.
Section approximately .9 mile from Bryce measured along
this road. Elevation bottom section 2,901.
Top covered:
Plio-Pleistocene:
Solomonsville beds:

•
y

(beds horizontal)
Unit
No,

Description

Thickness
in feet

5

Clayey siltstone with laminae to thin beds of claystone and gnarly limestone: grayish-orange-pink
5YR-7/2; clear angular quartz, very fine sand
and sm aller, with limy and argillaceous material;
accessories include muscovite, biotite, and mag
netite^ well sorted within indivisual beds; medium
to weak calcareous cement; laminated to thin bed
ded; splitting crumbly to friable; weathers puffy,
forms regular slopes; base is irregular; gypsifer
ous and salty; limestone shows polygonal cracks
and is salty; top covered by rounded boulders of
volcanic composition.

16.0
(min.)

4

Sandy siltstone: light brown SYR-6/4; clear angu3.3
lar quartz, very fine sand and sm aller, with argil
laceous m aterial; accessories include muscovite and
magnetite; well sorted; weak argillaceous cement;
lenticular, trough, low angle, sm all scale crossbed
ding; friable; weathers puffy, forms regular slopes;
base is irregular; gypsiferous.

3

Clayey siltstone: light brown SYR-6/4; clear angular quartz, very fine sand and sm aller, with
argillaceous m aterial; well sorted; medium to
weak calcareous cement; flat, laminated to thick
bedded; splitting shaly to crumbly; weathers puffy,
form s regular slopes; base sharp; very gypsiferous
and salty; contains several very thin beds of clay;
small aggregates of clay dispersed throughout the
silty m aterial.

21.4

64
Unit
No,
2

^
1

.
Description

Thickness
in feet

Silty sandstone: light brown 5YR-6/4;. clear an6,2
gular quartz, very fine sand and sm aller, with
argillaceous m aterial; accessories include biotite,
hornblende, apatite, garnet, hypersthene, trem oliteactinolite, and magnetite; well sorted; weak calcar
eous cement; flat, thinly laminated bedding; lenticu
lar, trough, low angle, sm all scale crossbedding;
friable; weathers puffy, forms regular slopes; base
irregular; gypsiferous and salty; contains a few clay
laminae which are more gypsiferous.
Clayey siltstone with very thin beds of very fine
sandstone: grayish-orange-pink 5YR-7/2; clear an
gular quartz, very fine sand and sm aller, with
argillaceous m aterial; accessories include musco
vite and magnetite; well sorted; medium calcareous
cement; very thin to thin bedded; splitting crumbly
to friable; weathers puffy, forms vertical cliffs;
base concealed; salty and gypsiferous.
Bottom covered by alluvium.
Total measured thickness in Solomonsville beds,
59 feet.

11.4

65
Measured section 7 in SE 1/4 sec. 12, T. 8 S ., R. 25 E.
Elevation bottom section, 3,306 feet. Section measured up
scarp of m esa located 1.8 miles N52°W of junction of Swift
T rail and U. S. Route 666 along high tension line.
Erosion surface:
Pleistocene:
T errace gravels:
Unit
No.
29

:
:

Description

Thickness
in feet

Boulder conglomerate: boulders of gneiss and
schist up to 3 feet, sm aller cobbles rounded,
larger boulders subangular to subrounded; m atrix
of medium to coarse sand; well cemented by
caliche.

15.0
(min.)

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
.(beds horizontal)
28

Sandstone: gray-green; angular to sub angular clear
quartz grains from coarse sand and silt, some
argillaceous m aterial; accessories include epidote,
biotite, and magnetite; poorly sorted; medium fer
ruginous and argillaceous cement; structureless be
tween bedding planes; friable; weathers puffy, forms
regular slopes; base sharp; scattered granule size
fragments.

3.3

27

Sandy siltstone: salmon-pink; angular to subangular
clear quartz grains from coarse sand to clay size,
with argillaceous m aterial; accessories included
epidote, biotite, and magnetite; poorly sorted; med
ium ferruginous and argillaceous cement; structure
less between bedding planes; splitting crumbly; wea
thers puffy, forms regular slopes; base is sharp;
black stained and gypsiferous; red-brown toward top.

2.0

66
Unit
No.

’
Description

Thickness
in feet

26

Sandy siltstone: gray-green; subangular clear
quartz grains, from medium sand to clay size,
with argillaceous m aterial; accessories include
biotite and magnetite; fair sorting; medium fer
ruginous and argillaceous cement; structureless
between bedding planes; splitting crumbly; weath
ers puffy, forms regular slopes; base is grada
tional; more sandy toward top; black stained and
gypsiferous.

2.6

25

Sand (unconsolidated): gray; angular to subangular
clear quartz grains, coarse to very fine sand; ac
cessories include epidote,: biotite, hornblende, and
magnetite; poorly sorted; structureless between bed
ding planes; weathers smooth, forms vertical cliffs;
base sharp; some granule size fragments.

3.0

24

Silty sandstone: tan; angular to subangular clear
1.8
quartz grains, fine sand and sm aller; accessories
include biotite and magnetite; well sorted; medium
ferruginous and argillaceous cement; structureless
between bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base sharp; less silty,
more friable toward top; black stained and gypsiferous.

23

Sand (unconsolidated): gray; angular to subangular
clear quartz grains, from medium sand to silt;
accessories include epidote, biotite, and magne
tite; well sorted; weak argillaceous cement; struc
tureless between bedding planes; weathers smooth,
forms regular slopes; base sharp.

1.6

22

Conglomerate grading to gravel: gray; medium
sand to fragments 3 cm, larger fragments suban
gular to rounded gneissic, sm aller fragments •
angular to subangular clear quartz and feldspar; ac
cessories include epidote, biotite, and magnetite;
poorly sorted; weak ferruginous and argillaceous ce
ment; structureless between bedding planes; friable;
weathers smooth, form s vertical cliffs; base is ir 
regular.

.6

67
Unit
No.

Description

Thickness
in feet

21

Silty sandstone: tan; angular to subangular clear
11.3
quartz grains, very coarse sand and sm aller, with
argillaceous m aterial; accessories include epidote,
biotite, and magnetite; poorly sorted; medium fer
ruginous and argillaceous cement; flat, thin to thick
bedded; splitting crumbly; weathers fluted, forms
regular slopes; base irregular; some larger frag
ments up to 8 mm.

20

Sandy siltstone: tan; angular to subangular clear
quartz, very fine sand and sm aller, with argil
laceous m aterial; well sorted; weak ferruginous *
and argillaceous cement; flat, thin to thick bedded;
friable; weathers smooth, forms regular slopes;
base is sharp; gypsiferous.

8.1

19

Silty clay stone: reddish-brown; clear angular quartz,
silt and sm aller, with argillaceous m aterial; acces
sories include biotite and magnetite; well sorted;
weak ferruginous and argillaceous cement; struc
tureless between bedding planes; splitting1crumbly;
weathers puffy, forms regular slopes; base sharp;
black stained and gypsiferous.

1.1

18

Sandy siltstone: grayish-green and reddish brown;
6.4
clear, angular to subangular quartz, very fine sand
and sm aller, with argillaceous m aterial; accessories
include biotite and magnetite; fair sorting; medium to
weak ferruginous and argillaceous cement; structure
less between bedding planes; splitting crumbly; wea
thers puffy, forms regular slopes; base sharp; black
stained and gypsiferous,

17

Sandy claystone: reddish-brown; clear angular quartz, 2.3
very fine sand and sm aller, with argillaceous ma
terial; accessories include magnetite and biotite; well
sorted; weak argillaceous cement; flat, thin bedded;
splitting crumbly; weathers puffy, forms regular slopes;
base sharp; black stained and gypsiferous.

68
Unit
No.

Description

Thickness
in feet

16

Sandy siltstone: reddish-brown and grayish-green;
10.4
clear, angular to subangular quartz, very fine sand
and sm aller, with argillaceous material;, accessories
include biotite and magnetite; well sorted; medium
ferruginous and argillaceous cement; flat, laminated
to thin bedded; friable; weathers puffy, forms regular
slopes; base is sharp; gypsiferous, rusty and black
stained toward top.

15

Claystone: grayish-green, and reddish-brown; pure
1.3
clay with ra re angular quartz sand; well sorted;
medium well cemented with ferruginous and argil
laceous cement; structureless between bedding planes;
splitting crumbly; weathers puffy, forms regular
slopes; base sharp; black stained and gypsiferous.

14

Siltstone: tan; clear angular quartz, very fine sand
and sm aller, with argillaceous material; accessories
include biotite and magnetite;, well sorted; medium
ferruginous and argillaceous cement; structureless
between bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base gradational.

13

Silty sandstone: tan; clear, angular to subangular
11.3
quartz, very coarse sand to silt; accessories in
cluded biotite and magnetite; poorly sorted; medium
ferruginous and argillaceous cement; laminated to
thin bedded; splitting crumbly; weathers puffy, forms
regular slopes; base irregular; some thin beds of
medium to fine unconsolidated sand, better sorted
than re st of unit; gypsiferous.

12

Tuff: white; largely montmorillonite, some fine
1.4
quartz sand; accessories include biotite and mag
netite; medium argillaceous cement; structureless
between bedding planes; splitting crumbly; weathers
hackly, form s regular slopes; base sharp; reddish-;
brown toward top.

1.4

69
Unit
No.

Description

Thickness
in feet

11

Silty sandstone: grayish-green; clear, angular to
6.5
subangular quartz, very coarse sand to silt, with
argillaceous material; accessories include biotite
and magnetite; poorly sorted; medium argillaceous
cement; thin to thick bedded; weathers smooth, forms
rounded cliffs; base irregular; contains two beds both
under 2 inches of coarse sand, with pebbles up to
12 mm.

10

Sandstone: grayish-green; clear, angular to sub3.3
angular quartz, very coarse sand to silt; accessories
include epidote, biotite, and magnetite; poorly sort
ed; weak argillaceous cement; structureless between
bedding planes; friable; weathers puffy; forms regular
slopes; base irregular; becomes finer and reddishbrown toward top.

9

Sandy claystone: reddish-brown and grayish-green;
angular to subangular quartz, fine sand and sm aller,
with argillaceous material; accessories include bio
tite and magnetite; fair sorting; medium argillaceous
cement; structureless between bedding planes; split
ting crumbly; weathers puffy, forms regular slopes;
base sharp.

6,0

8

Sandy siltstone: tan; clear, angular quartz, fine
2.1
sand and sm aller, with argillaceous material; ac
cessories include biotite and magnetite; well sorted;
medium ferruginous and argillaceous cement; struc
tureless between bedding planes; splitting crumbly;
weathers puffy, forms regular slopes; base is sharp.

7

Sand (unconsolidated): gray; clear, angular to subangular quartz, coarse to fine sand; accessories in
clude epidote, biotite, and magnetite; fair sorting;
structureless between bedding planes; weathers
smooth, forms regular slopes; base irregular.

1.3

70
Unit
No,

Description

Thickness
in feet

6

Sandstone: grayish-pink; clear, angular to subangular quartz, fine sand and smaller; accessories
include epidote, biotite, and magnetite; well sorted;
medium argillaceous and ferruginous cement; flat,
very thin to thin bedded; friable; weathers smooth,
forms ledges; base gradational; less well cemented
and gypsiferous toward top,

8.1

5

Sand (unconsolidated): grayish-pink; clear, angular
8.2
to subangular quartz, fine sand and sm aller, with
lenses of coarse to medium quartz sand containing
fragment A up to 1.5 cm; accessories include epidote,
biotite, and magnetite; poorly sorted; thin to thick
bedded; weathers smooth, forms vertical cliffs;
base irregular.

4

Sand (unconsolidated): grayish-green; clear, angular
to subangular quartz, coarse to medium sand; ac
cessories include epidote, biotite, and magnetite;
poorly sorted; very thin bedded; weathers smooth,
forms vertical cliffs; base irregular.

3

Claystone: grayish-green; argillaceous m aterial
with clay size angular quartz; accessories include
epidote, biotite, and magnetite; well sorted; medium
argillaceous cement; thin laminated bedding; fissile;
weathers hackly, forms regular slopes; base sharp;
gypsiferous and salty; bedding planes ru st stained.

2

Sand (unconsolidated): green to brown; clear, an12.1
gular to subangular quartz, coarse to fine sand;
accessories include epidote, biotite, and magnetite;
poorly sorted; structureless between bedding planes;
weathers smooth, forms regular slopes; base irregu
lar; contains gravel lenses typically 6 inches thick
and under, composed of subangular gneiss fragments
up to 3 cm.

.9

2.2

71
Unit
No.
1

Description

Thickness
in feet

Sandy siltstone: tan; clear, angular quartz, coarse
30.7
sand and sm aller, with argillaceous m aterial; ac~
(min.)
cessories include epidote, biotite, and magnetite;
poorly sorted; weak ferruginous and argillaceous ce~
ment; structureless between bedding planes; friable;
weathers puffy, forms regular slopes; base concealed;
scattered angular quartz fragments up to granule size;
contains lenses typically 8 inches thick or under of
medium-grained sandstone with fragments up to 7 mm;
gypsiferous.
Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
147 feet.

72
Measured section 8 in SW -l/4 sec. 12, T. 7 S., R. 26 E.
Elevation bottom section, 2,963 feet. Section located along
a tributary wash to the Gila River. It is 1.1 miles on a
bearing of S26°W of beacon light at the Safford Airfield.
- .

'

’

Erosion surface:
Pleistocene:
Terrace gravels:
Unit
No.
12

Thickness
in feet

Description

30.0
Boulder gravel: gray; basic to acidic volcanic
(min.)
fragments, many scoraceous, up to 4 feet;
boulders rounded to subangular, cobbles rounded
to subrounded; caliche cement at top, unconsolidated
below.

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)
11

Clayey siltstone: grayish-orange-pink 5YR-7/2; clear 1.6
angular quartz, silt and sm aller, with argillaceous
m aterial; well sorted; weak argillaceous cement;
flat, laminated to very thin bedded; friable; weathers
puffy, forms regular slopes; base is gradational.

10

Sandstone: rusty to gray-green; clear, angular
1.4
quartz, medium sand and sm aller; accessories in
clude hornblende, biotite, and magnetite; fair sort
ing; weak calcareous cement; flat, thin laminated to
very thin bedded; friable; weathers smooth, forms
vertical cliffs; base is sharp; less rusty, more graygreen toward top.

9

Sandstone: light brownish-gray SYR-6/1; clear angular quartz, fine and very fine sand; accessories
include hornblende and magnetite; well sorted; weak
argillaceous cement; tabular, simple, low angle,
small scale crossbedding; friable; weathers smooth,
forms vertical cliff; base is sharp; scattered lim onite nodules.

1.9

73
Unit
No.

Description

Thickness
in feet

8

Claystone with laminae of fine to medium sandstone: light greenish-gray 5GY-8/1; clear angular
quartz, medium sand and sm aller, with argillaceous
material; well sorted; medium calcareous cement;
flat, laminated bedding; splitting fissile; weathers
hackly, forms vertical cliff; base gradational; black
and rust stained; gypsiferous.

3.9

7

Sandstone with laminae of claystone: rusty to light
greenish-gray 5GY-8/1; clear angular quartz, med
ium to fine sand, with argillaceous m aterial; ac
cessories include biotite and magnetite; well sorted;
weak calcareous cement; flat, thinly laminated to
very thin bedded; friable; weathers fluted, forms
vertical cliffs; base gradational; gypsiferous.

2.2

6

Claystone with thin laminae of calcareous sandstone:
.7
greenish-gray 5GY-6/1; clear angular quartz, fine
sand and sm aller with argillaceous m aterial; acces
sories include hornblende and magnetite; well sort
ed; medium calcareous cement; thin laminated bed
ding; fissile; weathers hackly, forms vertical cliffs;
base gradational; gypsiferous; black and rusty stained*

5

Argillaceous sandstone: rugty; clear, angular to subangular quartz, coarse to very fine sand, with argil
laceous m aterial; accessories include biotite, horn
blende, and magnetite; poorly sorted; medium fer
ruginous cement; thinly laminated bedding; splitting
flaggy; weathers smooth, forms vertical cliffs; base
gradational; gypsiferous.

4

Silty sandstone: grayish-orange-pink 5YR-7/2; clear
7.5
angular quartz, fine sand and sm aller, with argil
laceous m aterial; accessories include muscovite,
biotite, and magnetite; well sorted; weak ferruginous
and argillaceous cement; tabular, simple, high angle,
small scale, thinly laminated to thin crossbedded
sandstone with interbedded horizontally bedded sand
stone and siltstone; crumbly to friable; weathers
fluted, forms vertical cliffs; base gradational; horizon
tal zone of limonite nodules.

.2

74
Unit
No,

Description

Thickness
in feet

3

Silty clay stone; light brown SYR-6/4 and greenishgray 5GY-6/1; clear angular quartz, fine sand and
sm aller, with argillaceous m aterial; well sorted;
medium to weak calcareous cement; flat, laminated
to very thin bedded; fissile, crumbly, to friable;
weathers puffy, forms regular slopes; base grada
tional; has laminae to very thin beds of fine un
consolidated sand; gypsum in horizontal layers up
to 1/2 inch thick; black and ru st stained.

2

M arl with interbedded unconsolidated sand: moder2.7
ate brown 5YR-4/4 to gray; clear, angular to subangular quartz, with argillaceous and limy m aterial;
accessories include zircon, biotite, apatite, horn
blende, garnet, and tremolite-actinolite; well sorted;
medium to weak calcareous cement; laminated to very
thin bedded, layers of unconsolidated sand up to 4 cm
separated by layers of m arl up to 15 mm; friable;
weathers fluted, forms vertical cliffs; base gradational;
gray at bottom, moderate brown at top.1

1

Claystone: light greenish-gray 5GY-8/1 to gray;
30.0
argillaceous and limy m aterial; medium calcareous
cement; thinly laminated to very thin bedded, beds
of lighter green separated by beds of darker green,
darker green beds contain gypsum in planes aver
aging 3 mm parallel to the bedding and at angles to
the bedding; hackly; weathers smooth, forms regular
slopes; base concealed.
Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
57 feet.

4.9

75
Measured section 9 in S E -l/4 sec. 16, T. 6 S., R. 24 E.
Elevation bottom section 2, 849 feet. Section is reached by
traveling SE on unnamed road which leaves Route 70 1.1
miles NW of Glenbar. Section is .5 mile E of a point on
the unnamed road which is 1.7 miles SE of Route 70. Sec
tion is located along W edge of a badlands area.
Erosion surface:
Pleistocene:
Terrace gravels:
Unit
No.
7

6

1 ■
'

Thickness
in feet

Description

Pebble conglomerate: white; subangular gneissic
1.0
pebbles up to 3 cm, majority in granule grade;
* (min.)
poorly sorted; weak caliche cement; bedding struc
tureless; splitting crumbly; weathers smooth, forms
ledges; base gradational; scattered fragments of
gneiss, schist, and quartzite on top.
Gravel: light brown 5YR-6/4; mostly angular to
23.3
' subangular coarse quartz and feldspar sand with
angular gneissic fragments up to 5 inches; several
laminae to thin beds of fine sand containing much
magnetite; accessories include hornblende and mag
netite; poorly sorted; laminated to thick bedded;
weathers smooth, forms regular slopes; base irregu
lar; represents unconsolidated portion of unit 7.

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:

:
(beds horizontal)

5

Silty claystone: light brown 5YR-6/4; clear angular quartz and argillaceous m aterial; well sort
ed; medium calcareous cement; structureless be
tween bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base gradational; salty
and gypsiferous; more clayey top.

5.4

76
Unit
No.

Description

Thickness
in feet

4

Calcareous argillaceous siltstone: grayish-orange1.6
pink SYR-7/2; clear angular quartz, silt and sm all
er, with limy and argillaceous material; accessories
include muscovite and biotite; well sorted; medium cal
careous cement; irregular bedding; splitting flaggy;
weathers fluted, forms ledges; base gradational.

3

Clayey siltstone: light brown 5YR-6/4; clear angular quartz, very fine sand and sm aller, with
argillaceous m aterial; well sorted; medium to
weak calcareous cement; flat, laminated to thick
bedded; thin to thick beds of clayey siltstone sep
arated by laminae to very thin beds of very fine
sand; splitting crumbly to fissile; weathers puffy,
forms regular slopes; base gradationaL

2

Sand* (unconsolidated to consolidated): light brown
2.4
5YR-6/4; clear angular quartz and feldspar, fine
to very fine sand; accessories include biotite, mus
covite, hornblende, hypersthene, apatite, trem oliteactinolite, and magnetite; well sorted; zones of medi
um calcareous cement; lenticular, trough, low angle,
sm all scale crossbedding; weathers smooth, forms
vertical cliffs; base sharp; salty and gypsiferous.1

1

Clayey siltstone: light brown SYR-6/4; clear angular
quartz, very fine sand and sm aller, with argillaceous
m aterial; well sorted; medium to weak calcareous ce
ment; bedding' obscured by weathered zone; splitting
crumbly to friable; weathers puffy, forms regular
slopes; base concealed; salty and gypsiferous.
Bottom covered by alluvium.
: Total thickness measured in Solomonsville beds,
68 feet.

41.0

77
Measured section 10 in N E -l/4 sec. 26, T. 6 S ., R. 27 E.
Elevation bottom sectiom 3,205 feet. Located one mile from
Sanchez on bearing NSSw. Reached by unnamed road to
small mining claim at foot of Gila Mountains. . Outcrop along
small wash.
Erosion surface:
Pleistocene:
Terrace gravels:
Unit
No.
6

Description
Conglomerate: gray; subrounded to subangular
basic volcanic fragments up to 1 foot in diameter,
average size about 2 cm; medium calcareous ce
ment; structureless; base erosion surface.

Thickness
in feet
4.0
(min.)

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)
5

Silty claystone: grayish-orange-pink 5YR-7/2; clear
5.4
angular quartz, silt and sm aller, with argillaceous
m aterial; well sorted; medium argillaceous cement;
structureless; splitting crumbly; weathers puffy, forms
regular slopes; base gradational; more silty toward
top; black stained.

4

Claystone: very light gray N8; some clear, angular
1.5
quartz, very fine sand and sm aller, with argillaceous
m aterial; well sorted; medium argillaceous cement;
structureless between bedding planes; splitting flaggy;
weathers smooth, forms vertical cliffs; base grada
tional; may represent altered tuff.

3

Silty claystone: very light gray N8; some clear,
2.6
angular quartz, silt and sm aller, with argillaceous
material; well sorted; medium argillaceous cement;
structureless between bedding planes; splitting crumb
ly; weathers puffy, forms regular slopes; base sharp;
black stained.

78
Unit
No,

Description

Thickness
in feet

2

Silty claystone: greenish-gray 5GY-6/1; some
clear, angular quartz, silt and sm aller, with
argillaceous m aterial; medium argillaceous ce
ment; flat, thinly laminated to very thin bedded;
splitting crumbly; weathers puffy, forms regular
slopes; base sharp.

1

Siltstone with thin layers of m arl and thin lenses
9.4
of pebbles: grayish-orange-pink 5YR-7/2; clear
(min.)
angular quartz, very fine sand and sm aller, with
argillaceous and limy m aterial; pebble lenses con
tain angular to sub angular basic and acidic vol
canic fragments; poorly sorted; medium argillaceous
cement; thin to thick bedded; friable; weathers puffy,
forms vertical cliffs; base concealed.
Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
21 feet.

1.9

79
Measured section 11 in SW -l/4 sec. 26, T. 6 S .y R. 27 E.
Elevation bottom section, 3,201 feet. Located one mile N50°W
of Sanchez. Measured against hillside along small wash.
Reached by unnamed road to small mining claim at foot.of
Gila Mountains.
Erosion surface:
Pleistocene:
T errace gravels:
Unit
No.
23

Description

*

Thickness
in feet

Conglomerate: white; .rounded to subrounded basic
volcanic fragments up to 1-1/2 feet in diameter,
most fragments in pebble range; large amount of
calcareous cement; structureless; weathers smooth,
forms vertical cliffs; base sharp.

6.0
(min.)

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)
22

Sand (unconsolidated): light brown SYR-6/4; clear
angular quartz, coarse sand and sm aller, with
rounded to subrounded pebbles of felsite up to 4
cm; accessories include epidote, biotite, and mag
netite; poorly sorted; structureless between bedding
planes; weathers smooth, forms regular slopes;
base sharp.

3.0

21

Clayey siltstone: light brown SYR-6/4; clear an2.2
gular quartz, silt and sm aller, with argillaceous
m aterial; well sorted; medium calcareous cement;
structureless between bedding planes; splitting crumb
ly; weathers puffy, forms regular slopes; base sharp;
black stained.

20

Silty sandstone: light brown SYR-6/4; clear, an3.1
gular subangular quartz, medium sand and sm aller,
with argillaceous m aterial; accessories include horn
blende, epidote, and magnetite; well sorted; medium
to weak calcareous cement; structureless between
bedding planes; splitting crumbly; weathers puffy, forms
regular slopes; base sharp.
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Unit
No.

Description

Thickness
in feet

19

Sandstone: gray; very coarse sand and finer; poor1.4
ly sorted; weak ferruginous cement; laminated,
tabular, simple, low angle, small scale crossbed
ding; friable; weathers smooth, forms regular slopes;
base sharp; gypsiferous.

18

Silty sandstone: grayish-orange-pink 5YR-7/2; clear,
angular to subangular quartz, medium sand and
sm aller with argillaceous m aterial; fair sorting;
medium to weak calcareous cement; thin bedded;
splitting crumbly to friable; weathers puffy, forms
regular slopes; base gradational; more silty toward
top.

4.0

17

Siltstonei light brown SYR-6/4; clear, angular to
subangular quartz, silt and sm aller, with argilla
ceous material; well sorted; weak calcareous ce
ment; thin bedded; friable; weathers puffy, forms
regular slopes; base sharp; layers with more cal
careous cement stand out in relief.

3.9

16

Silty sandstone containing pebble lenses: light brown 9.5
5YR-6/4; angular to subangular quartz and feldspar,
with argillaceous m aterial, subangular to subrounded
acid volcanic pebbles up to 3 cm in lens near mid
dle; accessories include hornblende and epidote;
poorly sorted; weak ferruginous and argillaceous ce
ment; crossbedding in lens, low angle, trough, med
ium scale, remainder of unit structureless; friable;
weathers smooth, forms regular slopes; base sharp;
top and bottom finer grained and better sorted.

15

Sandy siltstone: light brown SYR-6/4; clear angula r quartz, very fine sand and sm aller, with argil
laceous m aterial; well sorted; medium calcareous
cement; structureless between bedding planes; split
ting crumbly to friable; weathers puffy, forms regu
lar slopes; base gradational.

3.0

Description

Thickness
in feet

Silty sandstone:: light brown 5YR-6/4; mostly
clear, angular quartz, very fine sand and sm aller,
with argillaceous m aterial; scattered subrounded
to subangular fragments up to 1 cm; medium to
weak calcareous cement; splitting crumbly to firable; weathers puffy, forms regular slopes; base
gradational.

6,9

Sandy siltstone: light brown 5YR-6/4; clear, angular to subangular quartz, very fine sand and
sm aller, with argillaceous m aterial, some scat
tered fragments up to 5 mm; fair sorting; medi
um calcareous cement; thin to thick bedded; split
ting crumbly to friable; weathers fluted, forms
regular slopes; base sharp.

6.4

Clayey siltstone; moderate orange-pink 10R-7/4;
clear angular quartz, silt and sm aller, with argil
laceous m aterial; well sorted; medium argillaceous
cement; structureless between bedding planes; split
ting crumbly; weathers puffy, forms regular slopes;
base gradational; gypsiferous.

3,5

Silty claystone: moderate brown 5YR-4/4; clear
.8
angular quartz, silt and sm aller, with argillaceous
m aterial; well sorted; medium argillaceous cement;
structureless between bedding planes; splitting crumb
ly; weathers puffy, forms regular slopes; base
gradational; gypsiferous.
Bentonitic siltstone: light brown 5YR-6/4; clear,
angular to subangular quartz, very fine sand and
sm aller, with argillaceous material, some being
montmorillonite; well sorted; medium argillaceous
cement; structureless between bedding planes;
splitting crumbly; weathers puffy, forms regular
slopes; base gradational; gypsiferous.

10.8 ,

Description

Thickness
in feet

Bentonitic claystone: pinkish-gray 5YR-8/1; pure
.5
clay, some being montmorillonite, some fragments
of reddish-brown claystone included; medium argil
laceous cement; structureless between bedding planes;
splitting crumbly; weathers puffy, forms regular slopes;
base sharp.
Silty sandstone: light brown SYR-6/4; clear, angular to subangular quartz, very fine sand and
sm aller, with argillaceous m aterial; well sorted;
medium to weka calcareous cement; apparently
structureless, bedding may be obscured by wea
thered zone; splitting crumbly to friable; weathers
puffy, forms regular slopes; base sharp; gypsifer
ous.

8.5

Silty claystone: light brown SYR-6/4; clear angular
.8
quartz, silt and sm aller, with argillaceous material;
well sorted; medium argillaceous cement; structure
less between bedding planes; splitting crumbly; weath
ers puffy, forms regular slopes; base sharp; gyp- r
siferous.
Silty sandstone: light brown SYR-6/4 clear angular
quartz, very fine sand and sm aller, with argilla
ceous m aterial; well sorted; medium to weak cal
careous cement; tabular, simple, low angle, small
scale crossbedding; friable; weathers fluted, forms
regular slopes; base sharp.

6.9

Clayey siltstone: light brown SYR-6/4; clear angular 2.3
quartz, silt and sm aller, with argillaceous material;
well sorted; medium calcareous cement; structureless
between bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base gradational; gyp
siferous; more clayey and reddish-brown toward top.
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Unit
No.
4

Description

Thickness
in feet

Sandstone: light brown 5YR-6/4; mostly clear,
angular to. subangular quartz, coarse sand and
sm aller, some fragments up to 8 mm; accessories
include epidote, biotite, magnetite, apatite, and
hornblende; poorly sorted; weak argillaceous ce
ment; laminated, lenticular, trough, low angle,
small scale crossbedding; friable; weathers smooth,
forms vertical cliffs; base sharp; finer grained to
ward top.

1.1

Siltstone: light brown SYR-6/4; clear angular quartz, 4.5
silt and sm aller, with argillaceous m aterial; well
sorted; medium calcareous cement; structureless be
tween bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base gradational;
gypsiferous.
2

Sand (unconsolidated): light brown 5YR-6/4; angular. to subangular quartz and feldspar, fine sand
and sm aller, some layers contain fragments up to
granule size; most of unit well sorted; weak argil
laceous cement; laminated, tabular, simple, low
angle, small scale crossbedding; friable; weathers
smooth, forms regular slopes; base sharp.

3.2

1

Sandy siltstone containing gravel lenses: grayishorange-pink 5YR-7/2; most of unit is clear, angular to subangular quartz, fine sand and sm aller,
with argillaceous m aterial, gravel lenses contain
rounded to subrounded pebbles up to 5 cm; poorly
sorted; medium calcareous cement; siltstone lam
inated to thick bedded; splitting crumbly; weathers
puffy, forms regular slopes; base concealed; more
calcareous layers stand out in relief.

19.6
(min.)

Bottom covered by alluvium.
’

Total thickness measured in Solomonsville beds,
106 feet.

84
Measured section 12 in SW -l/4 Sec, 8, T, 7 S,, R, 27 E.
Section located along N side of unnamed road running east
ward along the N bank of the Gila River from a point just
N of Solomonsville. Section measured on a bluff a distance
of 3 miles from Solomonsville along this road. Elevation
bottom section^ 3,028 feet.
Erosion surface:
Pleistocene:
T errace gravels:
Unit
No.
36

Thickness
in feet

, Description
Gravel: gray; basic and acidic volcanic fragments
with granite fragments; range in size up to 1 foot;
rounded to subrounded; base is irregular.

5.0
(min.)

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)
35

Caliche: pinkish-gray 5YR-8/1; contains angular
fragments of granite and rhyolite, coarse sand
and sm aller, with angular quartz, fine sand and
sm aller, along with limy and argillaceous mater
ial; poorly sorted; medium calcareous cement;
structureless between bedding planes; splitting
crumbly; weathers etched, forms vertical cliffs;
base gradational; more sand and clay at bottom,
more lime at top.

3.0

34

Sand (unconsolidated): gray; angular to subangular
2.7
fragments of quartz, feldspar, granite, and rhyo
lite, very coarse sand and sm aller, with lenses of
rounded to subrounded granite and volcanic frag
ments, up to 10 cm in diameter; accessories in
clude epidote and magnetite; tabular, simple, low
angle, medium scale crossbedding; weathers smooth,
forms regular slopes; base sharp.
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Unit
No.

Description

Thickness
in feet

33

Sandstone: grayish-orange-pink 5YR-7/2; clear
angular quartz, very fine sand and sm aller, with
some argillaceous m aterial; accessories include
epidote and magnetite; well sorted; medium cal
careous cement; flat, laminated to very thin bed
ded; splitting crumbly; weathers puffy, forms
regular slopes; base gradational; contains horizontal
laminae of clay.

1.0

32

Sandstone with interbeds of claystone: grayishorange-pink 5YR-7/2; clear, angular to subangular
quartz, fine sand and sm aller, with argillaceous
m aterial; accessories include muscovite and magne
tite; well sorted within layers; medium calcareous
cement; flat, laminated to very thin bedded; split
ting crumbly; weathers puffy, forms regular slopes;
base is sharp; sandstone has filled cracks in clay.

3.1

31

Sand (unconsolidated): gray; quartz, granite, and
feldspar, angular to subangular fragments, very
coarse to medium sand, with irregular zones of
subangular volcanic fragments, mostly rhyolite, up
to 2 cm; poorly sorted; laminated, tabular, simple,
low angle, medium scale crossbedding; weathers
smooth, forms regular cliffs; base sharp.

1.6

30

Claystone: grayish-orange-pink 5YR-7/2 and light
greenish-gray 5GY-8/1; pure clay; calcareous to
argillaceous cement; very thin to thin bedded; split
ting crumbly; weathers puffy, forms regular slopes;
base sharp; contains 1 sandy clay bed 3 cm thick;
calcareous cement at bottom, not present at top.

1.1

29

Sandstone separated by thin laminae to thin beds
5.0
of siltstone: very pale orange 10YR-8/2; clear an
gular quartz, fine sand and sm aller, with argilla
ceous m aterial; accessories include epidote and
magnetite; well sorted; medium to weak argillaceous
cement; flat, thin laminated to thin bedded; splitting
crumbly to friable; weathers smooth, forms vertical
cliffs; base sharp; some bedding planes ripple mark
ed.

86
Unit
No.

Description

Thickness
in feet

28

Clay stone containing laminae to very thin beds of
m arl and thin laminae of rusty sandstone: light
greenish-gray 5GY-8/1; clear angular quartz, fine
sand and sm aller, with argillaceous and limy ma
terial; well sorted; medium calcareous cement;
thinly laminated to very thin bedded; fissile; weath
ers fluted, forms vertical cliffs; base sharp.

3.6

27

Sandstone: light brownish-gray 5YR-6/1; clear angular quartz, fine sand and sm aller; accessories
include epidote and magnetite; well sorted; weak
argillaceous and ferruginous cement; structureless
between bedding planes; friable; weathers smooth,
forms vertical cliffs; base sharp.

.5

26

Clayey siltstone: very pale orange 10YR-8/2; clear
.6
angular quartz, silt and sm aller, with argillaceous
m aterial; well sorted; medium argillaceous cement;
structureless between bedding planes; splitting crumb
ly to shaly; weathers puffy, forms regular slopes;
base sharp; some ru st stained laminae of fine sand
stone.

25

Sandstone: gray; angular to subangular fragments of 4.0
granite, quartz, and feldspar, coarse sand and small
er with subangular fragments, mostly rhyolite, up
to 4 cm; accessories include epidote and magnetite;
poorly sorted; medium calcareous cement; laminated
to thin, lenticular, trough, very low angle, medium
scale crossbedding; splitting crumbly; weathers smooth,
forms vertical cliff; base irregular.

24

Siltstone With very thin beds of m arl in fine sand1.3
stone: pale red 10R-6/2; clear angular quartz, fine
sand and sm aller, with argillaceous and limy m ater
ial; accessories include epidote and magnetite; well
sorted; medium calcareous cement; flat, thin lamina
ted to very thin bedded; splitting shaly to crumbly;
weathers fluted, forms regular slopes; base sharp.

87
Unit
No.
23

Description

Thickness
in feet

Sandstone separated by laminae of siltstone: grayish-orange-pink 5YR-7/2; clear angular quartz,
very fine sand and sm aller, with argillaceous ma
terial; accessories include epidote and magnetite;
well sorted; medium to weak calcareous cement;
flat, laminated to thin bedded; splitting flaggy; wea
thers fluted, forms vertical cliffs; base sharp; one
bed of sandstone which has much calcareous cement
and shows polygonal cracks.

4.7

22

Claystone interbedded with laminae to thin beds
3.9
of limestone and laminae of medium grained sand
stone: light greenish-gray 5GY-8/1; clear angular
quartz, medium sand and sm aller, with argilla
ceous and limy m aterial; well sorted; medium cal
careous cement; flat^ thin laminated to very thin
• bedded; splitting fissile to crumbly; weathers puffy,
forms regular slopes; base sharp; sandstone laminae
ru st stained.

21

Silty sandstone: grayish-orange-pink' 5YR-7/2; clear
1.6
angular quartz, very fine sand and sm aller, with
argillaceous m aterial; accessories include epidote and
magnetite; well sorted; weak ferruginous and argil
laceous cement; lower part flat, thin laminated, upper
. 5 foot is simple, tabular, low angle, small scale
crossbedded; friable; weathers smooth, forms vertical
cliffs; base sharp; upper . 5 foot contains some cal
careous cement,

20

Pebble gravel: gray; rounded to subangular fragments up to 6 cm of granite, gray and red felsites, and tan claystone, with quartz and feldspar
matrix; poorly sorted; weak argillaceous cement;
laminated to very thin, tabular, simple, low angle,
medium scale, crossbedding; friable; weathers
smooth, forms vertical cliffs; base sharp.

3.9

Description

Thickness
in feet

Siltstone with laminae to very thin beds of m arl
and pebbly sand: grayish-orange-pink 5YR-7/2;
clear angular quartz, very fine sand and sm aller,
with limy and argillaceous m aterial, sand layers,
contain some rounded pebbles up to 2 cm; acces
sories include epidote and magnetite; well sorted
with exception of sand layers; medium to weak
calcareous cement; flat, laminated to thin bedded;
splitting crumbly to friable; weathers puffy, forms
regular slopes; base sharp; siltstone comprises
about three fourths of unit.

3.6

Silty claystone: light brown 5YR-6/4; clear angular
quartz, silt and sm aller, with argillaceous m aterial;
well sorted; medium calcareous cement; structure
less between bedding planes; splitting crumbly; wea
thers puffy, forms regular slopes; base sharp.

2.7

Siltstone with laminae to very thin beds of sand
and limestone: grayish-orange-pink 5YR-7/2; clear
angular quartz, very fine sand and sm aller, with
argillaceous and limy m aterial; accessories in
clude epidote and magnetite; well sorted; medium
to weak calcareous cement; thin laminated to very
thin bedded; splitting crumbly to fissile; weathers
puffy, forms regular slopes; base sharp; limestone
laminae stand out in relief.

3.8

Unconsolidated sand to sandstone: gray; clear, angular to subangular quartz, feldspar, and granite,
mostly coarse sand and sm aller, some fragments
up to 1 cm; poorly sorted; unconsolidated to well
cemented with addition of calcareous cement which
occurs in irregular zones without horizontal or ver
tical continuity; flat, laminated bedding; splitting
flaggy to friable; weathers smooth, forms regular
slopes; base sharp.

.7

89
Unit
No.

Description

Thickness
in feet

15

Silty claystone: very pale orange 10YR-8/2; clear
1,2
angular quartz, silt and sm aller, with argillaceous
m aterial; accessories include epidote and magnetite;
well sorted; medium calcareous cement; flat, lam
inated to very thin bedded; splitting shady' to fissile;
weathers puffy, form s regular slopes; base grada
tional; gypsum in thin layers, oblique to the bedding.

14

Sand (unconsolidated): gray; clear angular quartz,
fine sand and sm aller; accessories include epidote
and magnetite; fair sorting; tabular, simple, low
angle, small scale crossbedding; weathers smooth,
forms vertical cliffs; base sharp,

13

Claystone: grayish-yellow-green 5GY-7/2; argillaceous m aterial; medium calcareous cement; flat,
thin laminated to very thin bedded; fissile; weathers
puffy, forms regular slopes; base sharp; laminae of
gypsum parallel to and oblique to bedding.

12

Clayey to sandy siltstone: grayish-orange-pink
9.6
5YR-7/2; clear angular quartz, very fine sand
and sm aller, with argillaceous m aterial; well sorted;
medium to weak calcareous cement; structureless betwenn bedding planes; splitting crumbly; weathers
puffy, form s regular slopes; base sharp.

11

Sand: gray; angular to sub angular fragments of
1.8
quartz, feldspar, and red felsite, up to 5 mm,
mostly coarse sand and sm aller; poorly sorted;
tabular, simple, low angle, small scale crossbed
ding; friable; weathers smooth, forms regular slopes;
base sharp.

10

Siltstone with laminae of claystone: light brown
5YR-6/4; clear angular quartz, silt and sm aller,
with argillaceous m aterial; well sorted; medium
calcareous cement; flat, laminated to thin bedded;
splitting crumbly; weathers puffy, forms regular
slopes; base sharp.

.8

6,5

1.7

90
Unit
No.

Description

Thickness
in feet

9

Sand (unconsolidated): gray; clear angular quartz,
fine sand and sm aller; accessories include apatite,
chlorite, epidote, zoisite, biotite, and hornblende;
well sorted; weak ferruginous cement; tabular,
simple, low angle, small scale crossbedding; wea
thers smooth, forms regular slopes; base sharp.

1.6

8

Clayey to sandy siltstone with laminae to thin beds
8.7
of fine grained sandstone: grayish-orange-pink 5YR7/2; clear angular quartz, fine sand and sm aller,
with argillaceous m aterial; well sorted; medium to
weak calcareous cement; flat, laminated to thin bed
ded; fissile to friable; weathers fluted, forms regular
slopes; base gradational; gypsiferous.

7

Claystone: light greenish-gray 5GY-8/1 and green1.2
ish-orange-pink 5YR-7/2; argillaceous m aterial; well
sorted; medium calcareous cement; structureless be
tween bedding planes; splitting crumbly, weathers
puffy, forms regular slopes; base sharp; gypsiferous;
black and rust stained.

6

Siltstone: pale red 10R-6/2; clear angular quartz,
silt and sm aller, with argillaceous material; well
sorted; weak calcareous cement; structureless be
tween bedding planes; friable; weathers puffy, forms
regular slopes; base is sharp.

5

Sand (unconsolidated): gray; angular to subangular
fragments of quartz, feldspar, and granite, up to 3
mm, mostly coarse sand and sm aller; accessories
include epidote and magnetite; poorly sorted; weak
ferruginous cement; tabular, simple, low angle,
sm all scale crossbedding; weathers smooth, forms
vertical cliffs; base sharp.

.4

4

Clayey siltstone: pale red 10R-6/2; clear angular
quartz, very fine sand and sm aller, with argilla
ceous m aterial; well sorted; medium calcareous
cement; structureless between bedding planes; split
ting crumbly; weathers puffy, forms regular slopes;
base gradational; m ore sandy toward top.

1.5

.8

91
Unit
No,

Description

Thickness
in feet

3

Claystone: mottled pale brown 5YR-5/2 and greenish-gray 5GY-6/1; argillaceous m aterial; medium
calcareous cement; structureless between bedding
planes; splitting crumbly; weathers puffy, forms
regular slopes; base sharp; gypsiferous.

2

Sand (unconsolidated): gray; angular to subangular
1.8
fragments of quartz, feldspar, granite, and felsite, up to 15 mm, mostly coarse sand and sm aller;
poorly sorted; laminated, tabular, simple, low angle,
sm all scale crossbedding; weathers smooth, forms
vertical cliffs; base sharp; more silty toward middle.

1

Siltstone: grayish-orange-pink 5YR-7/2; clear angular 3.1
quartz, silt and sm aller, with argillaceous m aterial; (min.)
accoessories include muscovite and biotite; well
sorted; weak ferruginous and argillaceous cement;
structureless between bedding planes; friable; weath
ers puffy, form s regular slopes; base concealed.
Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
95 feet.

1,8

92
Measured section 13 in SW -l/4 sec. 27, T. 6 S., R. 24 E.
Elevation bottom section, 2, 947 feet. Section is near road
to Bear Springs which leaves U. S. Route 70 between Pima
and Glenbar. It is approximately • 5 mile west of a point
2. 5- miles, south of the junction described above. Located
in badland topography.

Erosion surface:
Pleistocene:
Terrace gravels:
Unit
No.
12

'
Thickness
in feet

Description
Boulder gravel: brown; subangular to subrounded
gneiss, schist and quartz fragments up to 30 cm;
majority of fragments about 30 mm; base irregu
lar.

3.0
(min.)

Erosion surface:
Plio-Pleistocene:
Solomonsville beds:
(beds horizontal)
11

Pebble gravel: moderate brown 5YR-4/4; subangular 4.3
to angular quartz and feldspar fragments up to 35
mm,' majority below 10 mm; accessories include
epidote, magnetite, hornblende, and biotite; poorly
sorted; laminated, trough, low angle, medium scale
crossbedding; weathers smooth, forms regular slopes;
base sharp.

10

Tuff: white; argillaceous m aterial and clear glass
shards; accessories include magnetite and biotite;
flat, laminated bedding; splitting flaggy; weathers
smooth, forms ledges; base sharp; more sandy,
silty, and gypsiferous toward top.

9

3.2

Silty claystone: moderate brown 5YR-4/4 and light
24.6
olive gray 5Y-6/1; angular clear quartz, fine sand
and sm aller, with argillaceous m aterial; accessories
include magnetite and biotite; well sorted; medium
calcareous cement; flat, very thin to thick bedding;
splitting crumbly; weathers puffy, forms regular
slopes; base gradational; laminae to thin beds of
m arl; gypsiferous, salty, black and ru st stained.

93
Unit
No.

Description

Thickness
in feet

8

Silt (unconsolidated): moderate brown 5YR-4/4;
clear angular quartz grains, fine sand and sm aller,
with argillaceous m aterial; accessories include
apatite, epidote, hornblende, zircon, garnet, mag
netite, and biotite; well sorted; structureless be
tween bedding planes; weathers smooth, forms
regular slopes; base gradational; salty and gyp
siferous.

6.3

7

Calcareous silty claystone: light olive gray 5Y6/1 and moderate brown 5YR-4/4; clear angular
quartz grains, silt and sm aller, with argillaceous
material; accessories include biotite and magnetite;
well sorted; medium calcareous cement; structure
less between bedding planes; splitting crumbly to .
friable; weathers puffy, forms regular slopes; base
gradational; grades upward into limy clay.

1.4

6

Tuff: white; argillaceous m aterial, clear glass
shards, with a few grains of clear angular quartz,
fine sand; accessories include biotite and magne
tite; structureless between bedding planes; splitting
flaggy; weathers smooth, forms ledges; base sharp.

1.5

5

Marl: pale yellowish-brown 10YR-6/2; clear angular
quartz grains, very fine sand and sm aller, with
limy m aterial; accessories include biotite and mag
netite; well sorted; structureless between bedding
planes; splitting crumbly to friable; weathers puffy,
forms regular slopes; base gradational; zones of
rather pure limestone; salty.

7.2

4

Silty claystones: grayish-red 10R-4/2; clear angular 6.3
quartz grains, silt and sm aller, with argillaceous
m aterial; accessories include biotite and magnetite;
well sorted; medium calcareous cement; structureless
between bedding planes; splitting crumbly; weathers
puffy, forms regular slopes; base gradational; salty.

94
Unit
No.

Description

Thickness
in feet

3

Marl: yellowish-gray 5Y-8/1; limy and argillaceous
m aterial; some zones having clear angular quartz
fragments up to coarse sand; accessories include
magnetite and biotite; poorly sorted; medium well
cemented; structureless between bedding planes;
splitting flaggy; weathers smooth, forms ledges;
base gradational.
*

2

Silty claystone: pale reddish-brown 10R-5/4; clear
11.4
angular quartz grains, silt and sm aller, with ar
gillaceous m aterial; accessories include biotite and
magnetite; well sorted; medium calcareous cement;
flat, thin laminated to thick bedding; splitting crumb
ly; weathers puffy, forms regular slopes; base
gradational; salty.

1

Clayey siltstone: pale reddish-brown 10R-5/4; argil- 6.6
laceous m aterial with clear angular quartz grains,
(min.)
very fine sand and sm aller; accessories include
biotite and magnetite; well sorted; medium calcareous
cement; flat, laminated to thin bedded; splitting
crumbly; weathers puffy, forms regular slopes; base
concealed; has laminae to very thin beds of tabular,
low angle, sm all scale crossbeds in horizontal lay
ers; salty.
Bottom covered by alluvium.
Total measured thickness in Solomonsville beds,
72 feet.

3.9

95
Measured section 14 in S E -l/4 sec. 28, T. 8 S., R. 28 E.
Elevation bottom section, 3,336 feet. Section located 1.3
miles S25°W of 111 Ranch House in SW -l/4, same township
and range. Located in badland topography.
Erosion surface:
Pliocene and Pleistocene:
Solomonsville beds:
(beds horizontal)
Unit
No.

Description

Thickness
in feet

18

Marl: gray white; limy and argillaceous m aterial
with clear angular to subangular quartz grains,
coarse to very fine sand; accessories include epidote, biotite, and magnetite; poorly sorted; medi
um cement; flat, thin bedded; splitting crumbly;
weathers smooth, forms vertical cliffs; base gra
dational; more silty, less sandy upward.

5.2

17

Sandy siltstone: tan; argillaceous m aterial with
clear angular quartz grains, fine sand and sm aller;
accessories include magnetite and biotite; fair sort
ing; medium ferruginous and argillaceous cement;
flat, laminated to thick bedded; splitting crumbly;
weathers puffy to honeycombed, forms vertical
cliffs; base sharp.

9.1

16

Diatomite: gray-white; diatoms, argillaceous material, and a few clear angular quartz grains, fine
sand; medium cement; flat, thin bedded; splitting
crumbly; weathers smooth, forms vertical cliffs;
base sharp.

1.3

15

Sandy claystone: gray-green; argillaceous m aterial
1.1
(swelling indicates montmorillonite) with some grains
of clear angular to subangular quartz, medium sand
and sm aller; accessories include magnetite and bio
tite; poorly sorted; medium to weak argillaceous ce
ment; flat, thin bedded; splitting crumbly; weathers
puffy, forms regular slopes; base sharp.

96
Unit
No.

Description

Thickness
in feet

14

Diatomite: gray-white; diatoms, argillaceous m aterial, and some clear angular quartz grains, fine
sand and sm aller; accessories include biotite and
magnetite; well sorted; medium cement; flat, thin
bedded; splitting crumbly; weathers smooth, forms
vertical cliffs; base sharp.

1.9

13

Marl: gray; limy and argillaceous material; clear
angular quartz grains, medium sand and sm aller;
accessories include magnetite and biotite; fair sort
ing; medium cement; flat, thin bedded; splitting
flaggy; weathers smooth, form s rounded cliffs; base
gradational.

2,9

12

. Sandy to silty claystone: gray-green; argillaceous
3.1
m aterial with clear angular quartz grains, very fine
sand and sm aller; accessories include magnetite and
biotite; well sorted; medium argillaceous cement;
structureless between bedding planes; splitting crumb
ly; weathers puffy, forms regular slopes; base grada
tional; gypsiferous and black stained.

11

Marl: gray; limy and argillaceous m aterial; angular
1.0
to subangular quartz clear quartz grains along with (min.)
fragments of acidic volcanics, medium sand and
sm aller; accessories include epidote, biotite, and
magnetite; fair sorting; medium cement; structure
less between bedding planes; splitting flaggy; weath
ers smooth, forms ledges; base concealed.

10

Covered,

9

3.9

Diatomite: white; diatoms and argillaceous m a1.4
terial; irregular, weaving layers of opalized clay
(min.)
and highly calcareous layers; accessories include
epidote, magnetite, and biotite; medium cement;
structureless between bedding planes; splitting
crumbly to friable; weathers smooth, forms vertical
cliffs; base gradational!
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Unit
No.

Description

Thickness
in feet

8

Sandy limestone: gray; limy m aterial with clear
2.4
angular to subangular quartz grains, very coarse
sand and sm aller, also acidic volcanic fragments
up to medium sand; accessories include biotite and
magnetite; poor sorting; medium cement; structure
less between bedding planes; splitting crumbly; wea
thers puffy, forms vertical cliffs; base sharp.

7

Sand (unconsolidated): brownish-gray; subangular
1.9
to angular clear quartz grains, very coarse to very
fine sand, with acidic volcanic fragments up to
coarse sand; accessories include epidote, magnetite,
and biotite; poorly sorted; weathers smooth, forms
vertical cliffs; base sharp; finer grained toward top.

6

Sandy siltstone: tan; argillaceous m aterial and clear
• angular quartz, very fine sand and sm aller; acces
sories include biotite and magnetite; well sorted;
medium calcareous cement; flat, very thin to thin
bedded; splitting crumbly to friable; weathers puffy,
forms vertical cliffs; base gradational; better ce
mented zones stand out in relief.

7.1

5

Sand (unconsolidated): brown; angular to subangular
2.2
clear quartz grains, medium sand to silt; fragments
of acidic volcanics up to medium sand; accessories
include biotite, epidote, hypersthene, diopside(?),
zircon, and topaz; fair sorting; structureless between
bedding planes; weathers smooth, forms vertical
cliffs; base sharp; finer grained toward top.

4

Calcareous sandstone: brown; angular to subangular clear quartz, medium sand to silt, with
fragments of acidic volcanics, medium sand and
sm aller; accessories include epidote, magnetite,
and biotite; fair sorting; well cemented with cal
careous cement; structureless between bedding
planes; splitting flaggy; weathers knobby, forms
ledges; base sharp.

.4
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Unit
No.

Description

Thickness
in feet

3

Clayey siltstone: reddish-brown; argillaceous m aterial with clear angular quartz grains, silt and
sm aller; accessories include biotite and magne
tite; well sorted; medium to weak ferruginous and
argillaceous cement; structureless between bedding
planes; splitting crumbly to friable; weathers puffy,
forms regular slopes; base gradational; gypsiferous;
fossil vertebrate bone fragments scattered about on
this outcrop.

2

Marl: gray to grayish-green; limy material with
3.2
angular to subangular clear quartz fragments, med
ium sand to silt in size; accessories include epidote,
biotite, and magnetite; fair sorting; medium cement;
structureless between bedding planes; splitting crumb
ly; weathers knobby to puffy, forms vertical cliffs;
base gradational; contains ostracods and poorly pre
served casts of molluscan fossils.

1

Sandy siltstone: reddish-brown; argillaceous ma4.5
terial and clear angular to subangular quartz grains, (min.)
very fine sand and sm aller; accessories include bio
tite and magnetite; well sorted; weak ferruginous and
argillaceous cement; structureless between bedding
planes; friable; weathers puffy, forms regular slopes;
base concealed.

Bottom covered by alluvium.
Total thickness measured in Solomonsville beds,
55 feet.

2.0

APPENDIX B
LOGS OF DEEP WELLS REPORTED BY KNECHTEL
(1938, pp. 202-204)
Log of Southern Pacific Company^ Well in Safford, Arizona
Unit
Soil
Gravel and boulders
Unconformity
Blue clay
Yellow clay
Blue clay
Yellow stratified clay
Yellow clay with streaks of
gypsum
Yellow clay with strata of
hard rock
Yellow and brown clay with
streaks of gypsum
Salty clay

Thickness
in feet

Depth
in feet

8
82

8
90

100
70
40
400

190
260
300
700

100

800

95

895

105
820

1000
1820

-

Log of Gila Oil Syndicated Well in SW-1/4 N E -l/4 sec. 30,
T. 5 S ., R. 24 E.
Thickness
in feet

Unit

50
380
15
145
30
80
50

Alluvium
Clay
Sand
White limestone
Limy shale
Gray sand
Limy shale
99

Depth
in feet
50
430
445
590
620
700
750

100

Log of Gila Oil Syndicate's Well continued.
Unit
Blue shale
Gravel
Gray shale
Brown shale
Blue shale
Brown shale
Blue shale
Brown shale
Sandy shale
Blue shale
Brown shale
Red shale
Sandy shale
Brown shale
Brown sandstone
Gravel
Dark brown shale
Black sand
Brown shale
Dark brown sandstone
Gray shale
Red shale
Dark brown sandstone
Limestone
Sandy limestone
Blue shale

Thickness
in feet

Depth
in feet

55
30
200
80
20
15
15
35
35
20
80
60
40
80
480
10
70
10
125
70
15
110
80
80
30
50

805
835
1035
1115
1135
1150
1165
1200
1235
1255
1335
1395
1435
1515
1995
2005
2075
2085
2210
2280
2295
2405
2485
2565
2595
2645

Log of Mary S. Mack Well in sec. 13/ T. 6 S., R. 24 E ., near
Pima
Unit
Sandy loam
Sand
Gravel
Unconformity
Red sandstone

Thickness
in feet

Depth
in feet

3
17
160

180

120

300

3
20

101

Log of Mary S. Mack Well continued.
Unit
Red sandy shale
Brown shale
Black shale
Brown shale
Gray shale
Red sandstone
Brown shale
Gray shale
Gypsum and shale
Blue shale
Hard shale
Gray shale
Blue shale
Brown shale
Gravel
Brown shale
Limy shale
Red shale
Sand
Gravel
Red shale
Red sandstone
Red shale
Red sand
Gravel
Red sand
Sand
Gravel
Red sand
Sandy shale
Gravel
Red shale
Red gravel
Red sand
Red shale
Gravel
Hard red sand
Limy shale
Red sand
Sand

Thickness
in feet

Depth
in feet

160
40
10
50
96
28
56
95
17
18
80
10
60
250
30
90
2
56
1
19
52
20
38
45
5
15
75
10
18
40
15
17
10
50
5
12
50
5
191
77

460
500
510
560
656
684
740
835
852
870
950
960
1020
1270
1300
1390
1392
1450
1451
1470
1522
1542
1580
1625
1630
1645
1720
1730
1748
1788
1803
1820
1830
1880
1885
1897
1947
1952
2143
2220

'
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Log of Mary S* Mack Well continued.
Unit
Red sand
Red shale
Sand
Red sand
Red shale
Gravel
Limy shale
Gravel
Red shale
Red sand
Red shale
Broken sand
Hard lime
Sandy shale
Red sandstone
Red shale
Pink shale
Red sandstone
Red shale
Hard lime
Sand
Red sand
Gray lime
Red sand
Gray lime
Gray sand
Gray lime
Gray sand
Sandy lime
Red sandstone
Red sand
Red sandstone
Red sandy shale
Gypsum
Red sandstone

Thickness
in feet
30
55
13
81
76
5
18
22
55
85
30
12
5
63
30
40
10
155
89
7
39
70
2
35
3
4
4
15
14
243
10
180
14
4
29

Depth
in feet
2250
2305
2318
2399
2475
2480
2498
2520
2575
2660
2690
2702
2707
2770
2800
2840
2850
3005
3094
3101
3140
3210
3212
3247
3250
3254
3258
3273
3287
3530
3540
3720
3734
3738
3767

PLATE 1
DEVELOPMENT OF TOPOGRAPHY ON THE
SOLOMONSVILLE BEDS

Figure 1,

View of Red Knolls showing effects of
differential weathering in the SolomonsviUe beds. One unit here contains a
fresh-water moHuscan fauna.

Figure 2.

View looking northeast toward Gila
Mountains (in background). In fore
ground is badland topography developed
on the Solomonsville beds.

Figure 3.

View of badland topography developed
on the horizontal SolomonsviUe beds.
‘ . Whitlock HiUs in background.
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PLATE 2
MOUNTAINS BOUNDING THE SAFFORD VALLEY

Figure 1* Looking southward toward the Graham
Mountains. Terraces presently being
destroyed by erosion seen in fore
ground. The Grahams form the south
ern portion of southwestern boundary of
the upper part of Safford Valley.

Figure 2.

Looking westward toward the Santa
Tereas Mountains, These mountains
form the middle portion of the south
western boundary of the Safford Valley.

Figure 3.

Looking northwestward toward the
Turnbull Mountains. These moun
tains form the northern portion of
the southwestern boundary of the
Safford Valley.
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PLATE 3
SEDIMENTARY FEATURES IN THE SOLOMONSVILLE BEDS

Figures
1 & 2.

Beds exposed on the northern scarp of
Frye Mesa showing intertonguing re 
lationship of green to brownish-red
sandy silt with tan boulder gravel*

Figure 3* Depositional contact of the Solomonsville beds (on left) against obsidian
flows (on right) of the "Whitlock Hills
near the 111 Ranch.
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PLATE 4
TYPE SECTION OF "GILA CONGLOMERATE"

Type section of the "Gila
Conglomerate" at the con
fluence of the Gila River
and Bonita Creek described
by Gilbert (1875).

106
PLATE 4

REFERENCES CITED
Bromfield, C, S ., and Shride, A. F ., 1956, Mineral resources of
the San Carlos Indian Reservation, Arizona: U. S. Geol.
Survey Bull. 1027-N.
Bryan, Kirk, 1925, The Papago Country, Arizona:
Survey Water-Supply Paper 499, p. 93-101.

U. S. Geol.

Evans, Glen L ., 1948, Geology of the Blanco beds of west Texas:
Bull. Geol. Soc. Am., voL 59.
Feth, J. H., 1952, Safford Basin, Graham County, in Ground water
in the Gila River Basin and adjacent areas, Arizona — A
Summary, by L. C. Halpenny and others: U. S. GeoL Survey
open-file report (mimeo.), p. 45-57.
Flint, Richard F ., 1947, Glacial geology and the Pleistocene Epoch:
New York, John Wiley and Sons, 535 pp.
________ _____ 1948, Beginning of the Pleistocene in eastern United
States: Bull. Geol. Soc. Am., voL 59.
Frye, John C ., 1948, Pliocene-Pleistocene boundary in the Great
Plains — evidence and problems: Bull. Geol. Soc. Am.,
vol. 59.
Gatewood, J. S., and others, 1950, Use of water by bottom-land
vegetation in lower Safford Valley, Arizona: U. S. Geol.
Survey Water-Supply Paper 1103.
Gilbert, G. K ., 1875, Report on the geology of portions of New
Mexico and Arizona: U. S. Geog. and Geol, Survey W.
100th Mer. Report, voL 3.
Hem, J. D ., 1950, Quality of water of the Gila River Basin above
Coolidge Dam, Arizona: U. S. Geol. Survey Water-Supply
Paper 1104.

107

108 i
Knechtel, M. M ., 1936, Geologic relations of the Gila conglomerate
in southeastern Arizona: Am. Jour. S c i., 5th s e r ., vol. 31,
p. 81-92.

___________ _
1938, Geology and ground-water resources of the
valley of the Gila River and San Simon Creek, Graham County,
Arizona: U. S. Geol. Survey Water-Supply Paper 796-F.
Me Grew, Paul O ., 1948, The Blancan faunas, their age and correla
tion: Bull. QeoL Soc. Am., voL 59, June.
Pettijohn, F. J ., 1957, Sedimentary rocks, New York, Harper &
Brothers, 690 pp.
Quinn, J. H., 1957, Paired river terraces and Pleistocene glaciation:
Jour. Geol., vol. 65, no. 2.
Ross, C. P ., 1925, Geology and ore deposits of the Aravaipa and
Stanley mining districts, Graham County, A riz.: U. S. Geol.
Survey Bull. 763.
Schultz, C. Bertrand, and Stout, Thompson M., 1948, Pleistocene
mammals and terraces in the Great Plains: Bull. Geol. Soc.
Am., voL 59.
Schwenneson, A. T ., 1919, Geology and water resources of the Gila
and San Carlos Valleys in the San Carlos Indian Reservation,
Arizona: U. S. Geol. Survey Water-Supply Paper 450.
Sharp, Robert P ., 1940, Geomorphology of the Ruby-East Humboldt
Range, Nevada: Geol. Soc. Am. Bull., vol. 51, no. 3, p.
337-372.
Smith, H. V., 1956, The climate of Arizona: Agriculture Experi
mental Station, University of Arizona, Bull. 279.
Wothke, C. A ., and Yarbrough, W. H ., 1953, Economic study of

Graham County, Arizona: Department of Business Administra
tion, Arizona State College, vol. 2, no. 2.

PLATE 5

R. 2 4 E.

R. 2 3 E.

Ashur st

o _ ° o :C
R. 2 5 E.

R. 26 E.

# Pim a

R. 2 7 E.

S o ffo rd

T
7

S.

EXPLANATION

2000

Con t o u r i n t e r v a l 5 0 0 a n d 1 0 0 0 p a r t s
million c h a n g i n g a t 1 0 0 0 p.p.m.

( See text for explanation)
T.
8
S.

Note.--Base map and data from Hem (1950)

4 Mi l e s

MAP OF U P P E R

SAFFORD

VALLEY

SHOWING

DISTRIBUTION OF

C H L O R I D E IN G R O U N D W A T E R

Univ. of Arizona Library

PLATE

R. 2 4 E.

R. 2 5 E.

N

i

Volcanic rocks
Principally b a s ic e x t r u s i v e

volcanics

Crystalline and
metam orphic rocks

section

( R e f e r to a p p e n d ix

CO 00 —I

Measured

A)

No te - - G eo lo gy m o d i f i e d from F e t h ( i 9 5 2 )
B a s e m ap - A r i z o n a Highway m a p

0

3 Mi l es

j _____ i__

GENERALIZED

GEOLOGIC MAP OF THE UPPER SAFFORD VALLEY

6

£. 979 !
I9 S 7

i f f

Univ. of Arizona

Library

