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tel' believes that answers to the above and similar questions must 
~ h topical. studie~ as well as detailed field mapping and stratigraphic 

Of partIcular mterest would be (1) studies of the distribution of 
rals in the fine sediments and their possible source areas, (2) detail­
of characteristic rock ,type s found in the sediments for provenance 
geochemical dating and correlation of volcanic rocks throughout the 

)ophysical studies of the configuration of the basement complex in 
basins, (5) studies of the clay-mineral components of the fine sedi­

nformation on the natUl'e of weathering of their source, and (6) mor­
studies of the mountain front s 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 Surv~y 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 l)sev­
eral facie ,S of basin fill, 2) terraces, and 3) alluvium' is shown on figure 1. 

BASIN FILL 

'1'110 I'o <.: k" of tho buulll fill ill thu 11l14I,J 141'014 COII1I.ll'lHO lhl'ue ~odjlll/!Iltu r y fudo lJ. 
'J'hullo 11,'(1 fUllgl.ulJ'lU,·uto , ~und and lIilt, unci uhou~lrlllll dopuull~ of CUlllllulllUl'ilto 
olleloued ut /Joveral utl'ulig I'uphlc levelu in thu sund alltl tillt. Alleil ut two [ illl ­

g lUlllOl'Ulo U Cl'Op (Jilt lit; lho Il101ith of DOllita Crook and II lhil'd fung!ollwl'ul e UC C\ll' o 

in the nOJ·thwu~lol'n part of tho mup al'uu. Tho two .fanglolllel'utell tlXposu ti a t 
lh e moulh of Bunita Cruok tolal more than 1,000 feot in thi c kneHs (L. 1\. Huimll, 
1958, Cenozoic alluvial d"posit~ of the upper Gila Rivel' area, New Mexico a nd 
Arizona: Ari~una Univ., Tu(;son, unpublished doctoral thesis). The other lWo 
prillcipal fades of the basin fill extend out from tho area of fanglomerate out­
crop at the mouth of Bonita Creek. 

Tho older fanglomerate at the mouth of Bonita Crook ill indurated a nd cu mpUti ­
cc.i of boulc.iel's anc.i cobbles of basalt, andesite, and rhyolite Ge t in a carbol1 'lte­
c(, mentcc.i s and s tone matrix having the Harne compooilion • .J\lldu~ite ilCld b,,~alt 
flows are interca1atec.i noal' the base of thu older fan glome rate along tho Gila 
Hive I' ami DOl\it u Cl'ook. Sumo of those lavll flows 1\1' 0 cc)CltigUClllll alullg the i r 
"trike with wideupread tuff b(~ds up to 100 feet ill thicJcnes lJ . 'Tho fanglomer ate 
iu c ,I'c):Jubodded a llJ imbricated, and the (r e lld of thllae structllres indicate s tha t 
the 60\II'CO u\'oa li()lI to tho 110l'titWOllt. Sovoral nUl'm a i fuultlJ huving lip to HU fee t 
of displacement occur in this fUlIglomertlte, but lhoy du nol diupluco I'ocktl of the 
overlying [ulll!lolllerutu. Tho ohioI' iUIIg1olllol'uto i8 in falllt conlact with ant\e:lilu 
il nd basHlt fl o we cropping out in tho oxtl'onlO nOl'titouul CO 1'110]' of thu map U]'U,I 

(J1(lindl, op. elt., p. 6,1), 

The younger fanglomerate:. uncollforlllilbly ovodioH lho oldo!' fallgJulllOr at<l. 
It lu model'lll.oly idublu and cOlltaln8 bOllltlal' 1l of limluuito, !Jlluult, rhyolite , 
quartzite, and r '.,tI granite. This fanglomerate crop" out mainly on Llle cil >; L 
side of the Gila River in the f:lnglome'ri1to ,area, and intertonglles with both of 
the finer grilined basin-Jill sediments seen in the S~lffo l'(1 IJasin proper (W . J. ... 
Van Horn, 1957, Late Cenozoi c beds in the upper Sai.{ord V"llcy, Graham Cu u nt)', 
Ari~ona: Arizona Univ., Tucson, unpublished master's thesis}. C ros sbcds, 
imb r i cate structures, und composition inciic <lte that the source of this fanglo l lC­

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 la~'ge drainage area. The volume of sediment contributed to 
the Safford basin from this fanglomerate area is not large in comparison to the 

,amount contributed hom the northeastern end of the basin. 

The sand ·and silt beds apparently can be divided into two stratigraphic units. 
The lower unit g I'ades from brown crossbedded sand having conglomerate inter­
beds, west of tht; airport (fig. I), to 'light-brown silt and green silt and mudstone 
southwest of the airport. The upper unit consists of brown sand 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 conglolnerate 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. 

The shoestring conglomerate beds, up to l-l/Z miles in width and about 50 
feet in thickness, trend westward in the central part of the basin. They have the 
same composition as 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 rnto 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. 

The pattorn of l.Iedill1ontution in the eatlterll part of the Safford basin Buggesl8 
that tho eXpOl:HJ(\ ballin fill wall depositod largely by all unculltl'al rivel' ontul'in;.', 
tho buuiu from tho llorthoaut. Howovol', the exposed lH.l<iirnonllJ rOpl'utH!llt only 
1\ I1lI1u11 PUl't of tho 1l()(lirlHlIltll ill the buvin. It ill not yet kllowlI whether thuue 
same) comlitiontl call be postulatcd {01' the cntire thicklle)1J1J of fill ill lhe 0,\ffOl'd 
basin. The large uroas of mud and fine-grained sediments enCollllte rod uy drill 
holeu indicate that lake and swamp deposits may be widespread in the unexposed 
part of the section. The presumption is that a considerable part of theBo sedi­
ments was derived from the surrounding mountain blocks. Therefore, any ex­
trapolation of the surface geology to depth should be done with caution. 

The hydrologic implications gained from the sediment distribution arc of 
importance, especially if the ditltribution of sediments at depth ill simila l' to 
that l.Ioon in thll expolJod olltcrops. The clastlical vlow holdl.l that the basin 
sediments al'o dorived from tho adjacent Illollntain!;l and are COil)'>le 1I0ill' (ho 
lllOlIlllaill otlgOtl, grading olltward to I1J1o-gl'uilloli ub,olJ in tho clJllll',d 1';11'1 of 
tho basin. The sediments neill' the mountain edgoll, boing coal'lie,., WOIl.id be 
highly pormeablo alit! maximum rocharge to tho basin l'UBOl'vnil' .collld be (lX­

poctou along tho mOllntaiu fronts. In tho eustel'n p<lrt of the Safford basin, ilt 
loast in part, the finer sediments lie against tho rock shelves of the ballin, and 
coartler, more permeable sediments extend out only from places whero ancient 
major tributaries entered the basin. The aroas of pOllsiblo large anti significant 
natural recharge to the basin sediments along the mountain fronts may be limited 
to the relatively small areas of fanglomerate outcrop neal' the mouths of ancient 
tributaries (Lance, 1959), and to those places in the central part of tho basin 
where the channel conglomerates and .coarser sand occur and are in contact with 
similar deposits which are possible avenues of recharge. 

TERRACE ORA VELS 

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 
100 feet. Tho g ravel deposits are composed o( 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. 
Thes: te~races may represent ancient base levels of the Gila River and its tri­
butanes ln 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 
sout~ern mapped channel deposit may correlate with terrace gravels i~ level 
T3 (flg. 1), and therefore may represent an ancient bed of the Gila River. 

ALLUVIUM 

, Th~ large areas ~f alluvium a;e confined to the present flood plain of the 
Glla ~lver • .The sedlments are poorly consolidated mixtures of sand, gravel, 
and Sllt. 1,'his mate?-"ial probably is up to 150 feet in thickness in the Gila River 
valley and lS the maln source of ground water in the Safford area at this time. 
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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 downcutting has resulted in an intricately dis sect­
ed badland topog raphy 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 or office work. 

SEDIMENT ATION 

The valley fill is composed of fine-grained sand, silt, clay, and limestone, 
lying nearly horizontally 01' with a gentle pdmary dip toward lhe valley axis. 
Previoua workors (Schwol1nellen, 1919, Knochtol', 193"1) dellcdbed theBe built! at) 
lactl/ltrine in origin but diffel'ed in thoi!' intol'jll'otationll of lho l'olaliolltlhip of 
coar~o gl'llvoltl on tho valloy murgin to tho flno-gruinod tJodimenttJ ill (/1lI cellt"r 
of the valley. Doth writers corl'elated all 01' parl of the bedll with tho Cilla COII­

ghmlol'ule ui' GJ1bol't (11175). VUII 1101'1\ 1()5'l) COlldlldod thlll tho bellu of tho uppo r 
Sufford Vulloy tiro luko dopOllitl1o 

Tho sediments al'e generally reddish-brown, Cino /land to clay Ilh.OJ, well 
bedded and discontinuous laterally. Irregular Ions-shaped units indicate de­
position in intermittont, isolated bodietl of wator. Cross-stratification hl rare 
and gently inclinod. Calcium carbonate content in the valloy fill i9 locillly 
extremely variable but gonerally increases downtltl'eam. Thin plates ,of Ilia rl 
in tho vicinity of Fort Thomas give W.lY to hard limostone interbedded with silt 
at San Carlos Reservoir. Evaporites are COlllmon in tho clay beds, 

On tho north sido of San Cal'loll ROlloJ'voir oxlensivo vulcaniBIIl hall inflllC1Wtlli 
sedimontation. lIudl! in thia area aro whitiuh alld contrust IJhaq}ly wilh tho 
roddish-brown bodl! of the rtHlt of tho vulluv, Tul"l thlcklleHH of (hiu "whit.,'; 
facioll is approximately 1000 foet. Tuff bOlill occur upol'ildit:ally throughout (llu 
IJcctioll, illcrolltling in J'l'O(!UOllCY upward alld culmillulillg in lhick sequences of 
coarso pyroclastics and lava flowll. Thoso in the lower parl of the tlcc(ioll 1\1'U 

woll stratified and probably watorlaidj in the upPol'most bods, around Tho Trip­
ItltlJ,illlpact ulruclurotJ '1-6 foot lloop iuuh:uto II mulat c()lldHIDll of the "edimo"l>! 
at tho timo of eruption. Although tlOIlHl sand OCCUI'H, Bedllllolltll north of lh" 
reservoir al'O }Jretiominllnlly limoBtono and lillley silt and clay. A lateral trans­
ition into the "rod" fades occurll about tell miloll ouut of the San Carloll. 

A number of green carbonaceous clay zones and a bituminous limestone £\ttest 
to the intermittel1t existence of paludal environments of deposition. Fossil plant 
stems are common in situ in the "white" facies" and detrital remains of l'oed­
like stems are abundanr.--Diatoms collected near Fort Thomas are described 
as typical of a warm, saline lake environment (Knechtel, 1937, p. 200). 

The coarse gravel.s along the flanks are believed to be partly continuous and 


