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GEOLOGY OF THE LOWER BONITA CREEK AREA 

(A Preliminary Report) 

B y 

L. A. Heindl 

U. S. Geological Survey, Tucson, Arizona 

INTRODUCTION 

The lower Bonita Creek area is in east-central Graham County, Ariz., 
about 15 miles northeast of the city of Safford and contains about 70 square miles 
(fig. 1). Altitudes range from about 3,200 feet on the Gila River to about 7,000 
feet at Turtle Mountain. The area includes the lower 15 miles of Bonita Creek. 

This report is based on an investigation of the geology and ground - water 
resources of the area made by the U. S. Geological Survey in cooperation with 
the city of Safford. 

GEOLOGY 

The lower Bonita Creek area includes the southeasternmost part of the Gila 
Mountains, the western slopes of Turtle Mountain, and the dissected valley be
tween them (fig. 1). The mountains are tilted fault blocks composed predomi
nantly of volcanic rocks, and the valley area is underlain principally by dis sected 
alluvial deposits. The rocks range in age from probably Cretaceous to Quater
nary. Age designations are made on the basis of lithologic similarity to or con
tinuity with rocks of known or accepted age. No fos sils have been found in this 
area. 

STRATIGRAPHY 

Cretaceous(?) Undifferentiated Rocks 

Undifferentiated sedimentary, volcanic, and intrusive rocks of probably 
Cretaceous age crop out in small, discontinuous exposures. Light-colored 
sandstone, green and red mudstone, and black muddy limestone crop out at 
the south end of the Cretaceous (?) exposures along Midnight Canyon. Well
indurated siliceous and andesitic volcanic rocks are exposed along the 'slopes 
of the Gila Mountains and are associated with lithic graywacke and poorly sorted 
conglomerate. They are predominantly g ray-green to gray-purple. Along the 
western front of the Gila Mountains, the Cretaceous (?) vo l canic rocks are in
truded by fine-grained porphyries and are extensively epidotized and locally 
mineralized. The stratig raphic relationship between the sedimentary and vol
canic rocks is not known. 

Tertiary(?) Rocks 

Volcanic and sedimentary rocks of Tertiary (?) age comprise a iarge part 
of the exposed rocks in the lower Bonita Creek area (fig. 1). These are separated 
into four units; the three lower units are predominantly volcanic and the upper 
unit is predominantly an alluvial conglomerate composed of volcanic frag ments. 
The volcanic units unconformably o verlie Cretaceous (?) rocks. 

The lower volcanic unit is composed predominantly of brickred to gray an
desitic flows and lesser amounts of tuffaceous breccia and agglomerate and some 
interbedded conglomerate lenses. Locally the basal member is a conglomerate 
containing many fragments of g ray tuff and a few fragments of Cretaceous (?) 
volcanic rocks. This unit is up to about 1,250 feet thick. 

On the slopes of Turtle Mountain, where the middle volcanic unit is best 
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exposed, the unit consists of about 900 feet of rhyolitic a nd felsitic flow s and 
tuffaceous sediments. Flows of andesite and beds of a n desitic a gg lomerate and 
cobble conglomerate are interbedded l ocally in the unit . Else where the middle 
unit is much thinner, owing in part to erosion occurri ng b efore the d epo sition 
of the upper volcanic unit, and in part to orig i nal d iffe r ences in thi ckn e s s . 
Locally, the middle volcanic unit is completely m i ssi ng. 

The presence of tuffaceous members in the lower uni t and and esiti c m e mbers 
in the middle unit suggests that the two units r ep re sent on e g eneral period of 
volcanic activity. 

Thin, evenly bedded andesite flows form the principal part of the upper vol
canic unit. The andesite is light to dark gray or grayi sh p u rple and is m a rked 
by well-developed flow breccias at the bottom and top . There are a fe w discon
tinuous conglomerate lenses, especially near t h e top of the section. The maxi
mum thickness of the upper vo l cani c unit in t h e area is about 1,200 feet. 

In general, the two lowe r volcanic units appear to be conformable, altho ug h 
locally, as in upper Coyo~e C anyon, the contact between them is ang ular. The 
upper volcanic unit generally rests with a small angular unconformity on ~n 
erosion surface cut on the two lower vol cani c units. Whe re the middle unit is 
absent, it is difficult to d i stinguish between the lower and upper volcanic units. 
Local erosional and angular unconformit ies exi st with in each of the volcanic 
units, and particularly within the lower and middl e u nits. 

The three volcanic units are roughl y the e q uivalent o f the threefold sequence 
of older Tertiary volcanic rocks bri efly d e sc r ibed by Bromfield and Shride (1956 
p. 627), and are probabl y equival ent to the upp e r part o f the Clifton vol canic 
series described by L i ndgren (1905 ). 

The uppermos t flows of t he upper volcani c unit a r e i ntercalated with lenses 
of conglomerate along the Gil a River, and t he r e i s a zone of transition bet w een 
the volcanic unit and the ove rlying sediment ary unit. L ocally , the contact be
tween the uppermost flows and the predominantly sedim entary unit abo ve is a 
well - developed erosion surface havi ng as much a s 2 0 f e e t o f relief. 

The sedimentary uni t of t he T ertiary( ? ) rocks i s a m o derately thick con
glomerate composed l argel y of vol canic gragment s of T e rtiary (?) a g e. Locally 
the basal unit is a tuff, and t hin layer s of tuff are i nt erbed ded with the cong lom
erate. The lower pa r t of the uni t i s well i ndu r a t ed, b ut the deg ree of induration 
decreased upward i n the secti on and the u p p e r part, a lthoug h capable of standing 
in nearly ve rtical cliffs, i s poorl y con s olidat ed . The unit is more than 700 feet 
thick in the southeaste r n part of the area, b ut no r thward and northwestward it 
feathe rs out into unconsolidated rubble on unde rlyi ng vol c anic rocks . 

The upper part of the vo l cani c congl omerat e in m o st a r e as underlies the 
present erosion surface, except a l ong t he Gila River where it is disconfo rmably 
overlain by the Tertiary and Quant ernary cong l ome rate a nd Quaterna r y alluvial 
deposits. 

At the mouth of Bonita Creek, the Tertiary(?) cong l omerate unit includes 
the lowe r 300 feet of one of the t ype sections of the Gila conglomerate as des
cribed by Gilbert (1875). The l ower 300 fee t of Gilbert's section is separable 
from the upper part by an abrupt change i n composit ion. The t w o parts are 
conformable and appear to be transitional, a lthough t o the we st, at the s outh end 
of the Gila Mountains, the relief between the l ow er a nd u pper parts of t h e sectio n 
is as much as 200 feet. The Tertiary(? ) cong lomera te t entati v ely is co nsidered 
to be no younger than late Pliocene and proba b l y no o l d er t h an early Plio cene , on 
the basis of the age of the overl ying s trata a nd t he reg i onal g eology. 

Tertiary and Quant e r nary R ocks 

The cong l ome rate forming the upper pa rt of Gilbert' s t yp e s ecti on of the 
Gila conglomerate is here referred to as the Te r t i ary and Quaternary co n
glome rate. It is extensively exposed on b l uffs a l ong t h e Gila Riv er within the 
area mapped. The Tert iary and Quanternary cong l om e r a te is c ompo sed predominantly 
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of basaltic and felsitic fragments. but is distinguished from the underlyi ng 
Tertiary( ? ) cong lomerate b y the inclusion of red g ranite and light- colo red 
quartzitic fragments and b y being g enerally less well indurated. The g ranite 
fragments. although uncommon. are conspicuous because of their red c olor. 

The Tertiary and Quaternary cong lomerate is essentially horizontal and 
o v erlaps onto t h e T e rtiary ( ? ) c onglomerate and olde r vol canic rocks i n the 
southwestern part of the area. The maximum thickne ss in the area mapped is 
about .400 feet. Locally the beds are in part cut by. and in part ov erlap. the 
Turtle Mountain fault. 

The Tertiary and Quarternary conglomerate interfing ers with and g rades 
into finer g rained deposits in the Safford Valley. The finer grained deposits 
were shown by Van Horn (1957. Late Cenozoic beds in the upper Safford Valley , 
Graham County, Arizona: Univ . of Arizona, Tucson. unpublished master's 
thesis) to contain late Pliocene and Pleistocene fauna, stratig raphically within 
100 feet of each other. 

Quaternary Rocks 

Alluvial deposits of Quaternary age include terrace and talus deposits. 
pediment gravels. and flood-plain and channel deposits along the Gila Riv er. 
Bonita Creek. and their tributaries. 

Structure 

The principal structural features of the lower Bonita Creek area are the 
tlorthwe.st-trending fault blocks that form the Gila Mountains and Turtle Moun
tain. The two blocks are tilted slightly to the northeast. and the Gila Mountain 
block in the area mapped has a low component of dip to the southeast. Folding 
~s minor compared with faulting. but some small-scale folds occur within the 
Tertiary( ? ) volcanic rocks, and the Tertiary(?) cong lomerate is warped into 
a broad syncline that plung es g ently to the southeast. The structural history 
prior to the deposition of the Tertiary( ? ) volcanic rocks is obscure. The 
deformation involving the Tertiary(?) rocks occurred in three stag es. 

The first stage is older than the upper volcanic unit and includes local de
formation of the lower and middle volcanic units. This period of deformation 
is recorded in the northern part of the area where a fault hrings Cretaceous(?) 
rocks and rocks of the middle volcanic unit into contact. The west end of the 
iault is cov ered b y flows of the upper volcanic unit. Subsequent movement along 
this fault is shown by juxtaposition of the Tertiary(?) conglomerate a g ainst 
rocks of the middle volcanic unit near the mouth of Midnight Canyon. At its 
east end the fault is apparently cut off by the younger Turtle Mountain fault 
zone. 

The second stage of deformation occurred locally after the eruption of the 
uppe·r volcanic unit and before the deposition of the Tertiary(?) conglomerate. 
Faults of this period of movement are well exposed along Bonita Creek. where 
northeast-trending faults within the upper volcanic flows show displacements 
of about 30 feet. the downthrown sides being to the southeast. Here, the vol
canic conglomerate was deposited on an erosion surface truncating the fault 
trace. 

The third stag e of deformation is young er than the Tertiary(?) conglomerate. 
During this stage the main movement along the northwest-trending Turtle Moun
tain fault occurred. uplifting the Turtle Mountain mass relative to the Gila 
Mountain block. The Tertiary(?) conglomerate on the back slope of the Gila 
Mountain block was warped into a broad syncline that plung es at a low angle 
to the southeast. The dips on the Tertiary(?) conglomerate differ only slightly 
from what may have been their original attitude. Mo vement along the Turtle 
Mountain fault continued late enough to cut some of the lowest beds of the g ranite 
and basalt conglomerate. 
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