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ter be‘lieves th‘at answers to the above and similar questions must GEOLOGY OF THE EASTERN PART OF THE SAFFORD
AREA 7h topical studies as well as detailed field mapping and stratigraphic
A7 . Of particular interest would be (1) studies of the distribution of BASIN, GRAHAM COUNTY, ARIZONA

rals in the fine sediments and their possible source areas, (2) detail-

Graham of characteristic rock.types found in the sediments for provenance ( A Preliminary Report)
Safford geochemical dating and correlation of volcanic rocks throughout the .
Geo]l 2ophysical studies of the configuration of the basement complex in By

basins, (5) studies of the clay-mineral components of the fine sedi-

nformation on the nature of weathering of their source, and (6) mor-
) studies of the mountain fronts themselves for possible differences in
erosion rates,
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INTRODUCTION

A comprehensive geohydrologic study of the Safford basin is being made by
the Ground Water Branch of the U, S. Geological Survey in cooperation with
the University of Arizona. Work undertaken by the Survey includes geologic
mapping of the various sedimentary and geomorphic units occurring in the basin,
To date, the eastern end of the basin has been mapped. The most significant
results of this work are outlined below.

Several sedimentary geologic units occur in the basin: The stratigraphically
lowest sediment is the basin fill; overlying the basin fill are gravels which cap
the terraces that extend in steps from the Gila River to the mountain edges; and
alluvium beneath the present flood plain of the Gila River, The alluvium is the
youngest sediment within the map area. The generalized distribution of 1)sev-
eral facies of basin fill, 2) terraces, and 3) alluvium is shown on figure 1.

BASIN FILL

I'ho rocky of tho basin fill In the mup aron comprise three sedimentary {acies,
Theso ave (anglomorate, sand and silt, and shoustring deposits of conglomaerate
onclosed at sevoeral stratigraphic levels in tho sand and silt, At loast two [an-
plomeratos crop out at tho mouth of Bonita Croeol and a third fanglomerate occurs
in the northwestern part of the map area, Tho two fanglomerates exposed at
the mouth of Bonita Creelk total mmore than 1, 000 feet in thickness (L, A. Heindl,
1958, Cenozoic alluvial deposits of the upper Gila River area, New Mexico and
Arizona: Avizona Univ,, Tucson, unpublished doctoral thesis), The other two
principal facies of the basin f{ill extend out from the area of fanglomerate out-
crop at the mouth of Bonita Creek,

L

The older fanglomerate at the mouth of Bonita Creek is indurated and compos-
ed of boulders and cobbles of basalt, andesite, and rhyolite set in a carbonate-
cemented sandstone matrix having the same composition, Andesite and basalt
flows are intercalated near the base of the older fanglomerate along the Gila
River and Bonita Creok, Some of these lava flows are contiguous along their
strike with widespread tuff beds up to 100 feet in thickness. The fanglomerate
ig crogsbedded and imbricated, and the trend of these structures indicates that
the source avea lios to tho northwoest, Soveral normal faults having up to 80 feet
of displacemaont occur in this fanglomerate, but they do not displace rocks of the
overlying fanglomerato, The older (anglomorate is in fault contact with andesite
and basalt flows cropping out in the oxtremao northoast cornoy of the map area

(Meindl, op, clt,, p. 64),

The younger fanglomerate unconformably overlies the oldor fanglomerate.
It i modoratoely friable and contains bouldors of andesite, basalt, rhyolite,
quartzite, and red granite, This fanglomerate crops out mainly on the cast
side of the Gila River in the fanglomerate area, and intertongues with both of
the finer grained basin-fill sediments seen in the Safford basin proper (W, !
Van Horn, 1957, Late Cenozoic beds in the upper Safford Valley, Graham County,
Arizona: Arizona Univ.,, Tucson, unpublished master's thesis). Crossbeds,
imbricate structures, and composition indicate that the source of this fanglome-

rate lies to the north.
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The small fanglomerate in the northwestern part of the map area is at the
mouth of a fairly large drainage area. The volume of sediment contributed to
the Safford basin from this fanglomerate area is not large in comparison to the
samount contributed from the northeastern end of the basin,

Geology By
Edward S. Davidson
ond W.D. Potts

1959
Bease from Army
Map Service high
aititude Phe\‘bgmphy,
1953 edition

The sand -and silt beds apparently can be divided into two stratigraphic units.
The lower unit g rades from brown crossbedded sand having conglomerate inter-
beds, west of the airport (fig. 1), to light-brown silt and green silt and mudstone
southwest of the airport. The upper unit consists of brown sund and silt and
numerous pebble-conglomerate beds. This unit is interbedded with the northern
shoestring channel conglomerate described below. It crops out only in the map
area east of the airport, The grain size of the sediments in this unit grades
from medium and coarse near the channel conglomerate to very fine near the
Gila Mountains, The sand and silt consist of grains of quartz, mica, and feld-
spar; the conglomerate beds contain pebbles of basalt, andesite, rhyolite, and

red granite,
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The shoestring conglomerate beds, up to 1-1/2 miles in°width and about 50
feet in thickness, trend westward in the central part of the basin. They have the
same composition ag the younger fanglomerate. Bedding structures and compo-
sition indicate that the conglomerates were deposited by a stream that flowed
from the fanglomerate area, Two channel deposits are shown in figure 1; the
northern deposit is stratigraphically about 50 feet higher than the southern, and
interfingers laterally with buff-colored sand and silt, The central and western
exposures of this deposit show about 10 to 15 feet of scouring into underlying
beds. The southern deposit lies with erosional unconformity on the lowermost
sand and silt unit. This conglomerate may be equivalent in age and stratigraphic
assignment to the northern shoestring conglomerate, or it may be equivalent to
the much later terrace gravels in level T3 (fig. 1). More fieldwork may clarify

this problem.

scary

The pattorn of sedimeontation in the castern part of the Safford basin sugpgests
that the expoded basin fill was deposited largely by an ancestral rivor ontoring
the basin from the northeast. However, the exposed sedimonts represent only
t small purt of the sodimonts in the bawsin, It s not yot known whethor those
same conditions can be postulated foxr the entive thickness of fill in the Safford

. basin, Thelarge areas of mud and fine-grained sediments encountered by drill
holes indicate that lake and swamp deposits may be widespread in the unexposed
part of the section. The presumption is that a considerable part of these sedi-
ments was derived from the surrounding mountain blocks, Therefore, any ex-
trapolation of the surface geology to depth should be done with caution.
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The hydrologic implications gained from the sediment distribution are of
importance, egpecially if the distribution of sediments at depth is similar to
that seen in the exposed outcrops, The classical view holds that the basin
sediments are derived from the adjacent mountaing and ave coarse near tho
mouniain edgos, grading outward to fIne-gralned sizoes in tho contral part of
the basin, The sedimonts near the mountain odges, being coarsor, would be
highly permeable and maximum recharge to the basin reservoir could be ex-
pected along the mountain fronts., In tho castern part of the Safford basin, at
least in part, the finer sediments lie against the rock shelves of the basin, and
coarser, more permeable sediments extend out only from places where ancient
major tributaries entered the basin, The arcas of possible large and significant
natural recharge to the basin sediments along the mountain {ronts may be lmited
to the relatively small areas of fanglomerate outcrop near the mouths of ancient
tributaries (Lance, 1959), and to those places in the central part of the basin
where the channel conglomerates and coarser sand occur and are in contact with
similar deposits which are possible avenues of recharge,
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Terrace gravels overlie the basin fill with erosional and angular unconformity.
The several terrace levels {fig. 1) are separated by vertical intervals of 40 to
J 100 feet, The gravel deposits are composed of cobbles of andesite, basalt, rhyo-
lite, and red granite, and range from 10 to 40 feet in thickness, Some of this
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material is derived locally, but much of it has.a more distant, upstream source
Thesz? terraces may represent ancient base levels of the Gila River and its tri- '
butaries in the Safford basin. It follows that the bed of the ancient Gila River
was hundreds of feet above its present elevation. As pointed out above, the
south.ern mapped channel deposit may correlate with terrace gravels in' level

T3 (fig, 1), and therefore may represent an ancient bed of the Gila River,

ALLUVIUM

The large areas of alluvium are confined to the i
c ‘ 0 present flood plain of the
. Gila l‘hver. ‘The sedl‘ments are poorly consolidated mixtures of sl;nd, gravel,
- and silt, ‘1.‘}us mate}-lal probably is up to 150 feet in thickness in the Gila River
valley and is the main source of ground water in the Safford area at this time.
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LATE CENOZOIC GEOLOGY OF THE LOWER

SAFFORD VALLEY--A PRELIMINARY REPORT
By

James I. Marlowe

INTRODUCTION

The lower Safford Valley, as here defined, includes the intermontane trough
drained by the Gila River from Fort Thomas, about 20 miles northwest of
Safford, to Coolidge Dam where the Gila River leaves the basin through a gorge
carved into the Mescal Mountains. It also includes the lower reach of the San
Carlos River between its confluence with the Gila and the town of San Carlos.
Late Cenozoic terrestrial sediments occur in the lower Safford trough to an un-
known depth, and form a relatively soft valley fill which is cut by a well-defined
pediment surface, Subsequent downcuiting has resulted in an intricately dissect~
ed badland topography over most of the area, In the vicinity of the San Carlos
Reservoir, lava flows are interbedded with the basin sediments and a number
of small basaltic plugs have intruded the basin fill,

It is emphasized that the data presented herein are largely drawn from field
inferences and are as yet unsupported by laboratory oxr office work.

SEDIMENTATION

The valley fill is composed of fine-grained sand, silt, clay, and limestone,
lying nearly horlzontally or with a gentle primary dip toward the valloy axis,
Previous workers (Schwennesen, 1919, Knochtel, 1937) described these beds as
lacustrine in ovigin but differed in their intorprotations of tho rvelationship of
coarso gravels on tho valloy margin to the fine-grained sodiments inthe center
of the valley., DBoth writors correlated all or part of tho bods with the Gila con-
glomoerate of Gilbort (1875)s  Van Horn 1957) concludod that the buds of tho uppor
Safford Valley are lake deposits,

Tho sediments are generally reddish-brown, fine sand to clay sized, well
bedded and discontinuous laterally, Irregular lens-shapoed units indicate de-
position In intermittent, isolated bodies of water, Cross-stratification is rare
and gently inclined. Calciim carbonate content in the valley fill is locally
extremely variable but generally increases downstream, Thin plates of mavl
in the vicinity of Fort Thomas give way to hard limoestone interbedded with silt
at San Carlos Reservoir, Evaporites are common in the clay beds,

On the north side of San Carlos Resoervoir extensive vulcaniam has influenced
sedimentation, Beds in this area are whitish and contrast sharply with the
roddigh-brown hoeds of the reast of the valloy, Totul thicknesy of this "white"
facles is approximately 1000 feot, Tufl beds occur spovadically throupghout tho
section, increaslng in froquency upward and culminaling in thick soquences of
coarse pyroclastics and lava flows. Thosa in the lower part of the section are
well stratified and probably waterlaid; in the uppermost beds, around The Trip-
lots, lmpact structures 4-6 ool doop indicate a molst condition of the sedimouts
at the thne of eruption. Although some sand occurs, sodimonts north of the
reservolr are prodominantly limesatone and lHmey silt and clay, A lateral trans-
ition into the "rod" facies occurs about ten miles east of the San Carlos,

A number of green carbonaceous clay zones and a bituminous limestone aitest
to the intermittent existence of paludal environments of deposition. Fossil plant
stems are common in situ in the 'white' facies, and detrital remains of reed-
like stems are abundant. Diatoms collected near Fort Thomas are described
as typical of a warm, saline lake environment (Knechtel, 1937, p. 200).

The coarse gravels along the flanks are believed to be partly continuous and




