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. A search for faults has revealed no breaks which 
complicate the geologic setti~, or which influence the 
location of tne mineralized body of rock. However, the . 
delineation of the boundary between the capping of basalt 
:flows and ·the underlyi:p.g old erosion surf'ace has reduced 
considerabl~ the ar,ea within which there is hope of finding 
ore. 

Formation boundaries were located upon aerial 
photographs of the area, and the map accompanying the report 
was then constructed from these, using transit triangulation 
points and compass bearings to eliminate most of the distor

.tion inherent in the photographs. Elevations were obtained 
from adjusted, closed traverses with an aneroid barometer. ' 
The map is adequate to iD..lustrate the general geology of the 
area, but · should not be used as a base for more exact or 
,detailed work. " 

REGIONAL GEOLOGY 

dominant feature of the 



Tentative correlation with adjacent areas 
indicates that the flows were extr.uded upon a surface 
during Eocene or Oligocene time. In this area, the 
pre-volcanics surface was irregular in det,ail, but shows -
little relief in excess of two-hundred £eet. On a larger 
scale, the old surface slopes gently eastward about three
hundred' feet to th~ mile. ' It has been suggested at Aravaipa 
that the early Tertiary surface approximated that of toda,'y, 
with tne present 'major topographic features already developed. 

So small a portion of the old erosion surrace is 
exposed within the limited area studied here that the relation
ships between ,the older geologic formations are not evident. 
Previous detailed study of the area lying west of the basalt 
floW's indicates the presence of diorite intruded by quartz 
porphyry. Within the area of the present .map, and for at 
least tlu~ee miles further north and northeast, the only for
mations exposed beneath the Tertiary flows are intensely 
folded, acidic volcanic flows, tuffs, and agglomerates. 
Al though critical contaG,ts are not exposed, it is believed 

. that the folded, acid volcanics are much older than the diorite 
and quartz porphyry, and"have been intruded by them. 

. . 
Similar volcanic formations are not described at 

Miami; Aravaipa, or morenci. The intensity of folding in the 
older volcanics suggests that they may be older than the 
Paleozoic formations which usually appear in broad, open folds 
or in fault blocks in the areas surrounding Miami, Aravaipa, 
and Morenci. Yet the formation is certainly less metamorphosea 
than the pre-Crumbrian Pinal schist. It is suggested that the 
older volcanics exposed here are yoUnger pre-Cambrian, roughly 
correlative with the Unkar and Chuar sediments of the Grand 

"Canyon series (Prof. Paper 115, Plate XIII) or, more ,ppobably, 
with the greenstone complex described by Schmitt (Ore Deposits 
of the Western States, pp. 318-319). 

The tUffs are characteristically 
thin-bedded or thin-banded, with layers ranging .from 1/16 inch 
to six inches wide. They are markedly tine-grained, and a 
predominant type is composed of cherty, cryptocrystalline 
quartz surrounding sparse flakes of biotite about 1/16 inch 
in diameter. A few beds have developed a , nodular or pisolitic 
texture. Anything resembling a scoriaceous or vesicular 
texture is very rare. ' 



coarser crystalline flows are pale gray to 
Regardless of the color of the i'resh rock, 
weathers pale gray to pale buff and cream. 

Although the members of the .formation 
considerably in detail, a~ ~ group they~ossess 
which clearly distinguish them from the younger 

composition. 

Usually light colored, 
especially. when weathered. 

Cherty, cryPtocrystalline, . or . 
very fine-grained. 

Nearly all textures are 
dense and comnact • .. 
Thin-bedded, thin-banded. 

and variable 

Younger 

Nearly all black 
hematite red. 

Moderately fine-grained, 
locally porphyritic. 

Essentially horizontal 
attitude. 

Diorite. This intrusive is so typical of the diorite 
that it needs little description. Two varieties are 

common: one possesses a normal massive structure, and the 
other is an auto-breccia with sub-angular fragments enclosed 
in a matrix which appears to have the same composition as the 
fragments. The feldspars vary from flresh to strongly 
kaolinized; even in the fresher specimens epidote is a COIn.'11on 
and characteristic component. The diorite resembles some 
members of' the basalt flows, except for the f'act that it lacks 
the vesicular texture so common in the f'lows. 

Quartz Eorphyry. The quartz por.phyry is extremely 
variable in appearance and composition due to its having been 
the locus of various intensities of hydrothermal alteration. 
But there is little danger of coni'using it with other formations 
of the area, regardless of the degree of its silicification, 
kaolinization, sericitization, or brecciation. Several 
separate intrusives may be Rresent, but are not differentiated 
here. The quartz porphyry is the site of' sulf'ide mineralization. 

Basalt flow's. Nearly a thousand feet of these 
are exposed in the area, and' greater thicknesses are 

present nearby. The various members are all basic, apparently 
andesite to basalt, and they are characteristically 
and vesicular. 



These younger volcanics lie as a caRPing which blankets 
the older formations. The structure within the monotonous 
group of flows can be observed by reference to .a bed of 
agglomerate and tuff usually lying somewhere between one
hundred and three-hundred feet above the base of the flows. 
This member is relatively soft, and hence often is concealed 
beneath basalt float. But its character 2S so consistent, and 
it is so readily identified that it serves as an excellent 
marker bed. Its color ranges from buff to reddish bro,~, which 
serves to disti:ng;uish it from local beds of dar]~ red, 

"agglomeritic scoria which are present "a little higher in the ' 
series. The agglomerate is composed of angular fragments, of " 
variable sizes up to one foot, poorly sorted and rudely 
stratified, enclosed in a matrix of glassy shards. In a few 
localities, the base of the basalt series is marked by five to 

, tV16nty feot of coarse, white and maroon arkose. This member 
seems to be best developed in areas overlying the quartz " 
porphyry, and probably represents a sediment of local deriva
tion. There is sonte possibility that " the agglomerate has been 
oonfused \"lith the basal arkose at the eastern edge of ~ the map, 
because nowhere else is the agglomerate observed to 11e upon 
the old surface. However, just south of the map, one-thousand 
feet south of point C, the ,basal arkose is separated from the 
tuffaceous agglomerate by only a few foet of basalt. 

At the beginning of this study it was suspected 
faulting, such as that in the San Manuel deposit, for example, 

,might account for the limited and irregular exposures of quartz 
porphyry near the SD-6 drill hole. That is, the absence of 
quartz porphyry to tho oast of SD-b, at elevations wher.e it 
might reasonably be expected, could be due to a dovin-faulted 
block. The small fault at the southwest corner of the map, 
north of triapgulation point C, would encourage such a 
hypothesis. Since most of the area is covered by a monotonous 
series of basalt flows, it was necessary to map the tuff~ceous 
agglomerate member in order to decipher the structure. 
Although the agglomerate lies at variable elevations, and is 
exposed only in a discontinuous manner, the changes in elevation 
are so regula:'" and gradual that no major fault can be discerned. 
At .coordinate E 56,000, about six-hundred feet north of SD-6, 
there is an unusually abrupt slope along the agglomerate 
member. However, exposures at this point are exceptionally 
,good, and no fault is indicated. 

. 
and consistency 

by the agglomeritic member of the basalt serIes 
has cut these flows except in the 

boundary bet'7een the steeply-dipping rhyolitic 
the flat-lying basaltic flows obviously is an 
con~act. At coordinates N 54,000 E 63,500, 



< and location of the, 
quartz porphyr~ and the older volcanics are not revealed at 
the present surface, but are concealed oeneath the basalt ~lows. 
The contact lies somevlnere between SD-6 and the 1'irst rhyolite 
exposures 1100 feet down the valley to the east. Sine,s it is 
thought that the quartz porphyry intruded the rhyolite, it is 
possible that the porphyry lies beneath some areas where o~y 
rhyolite is exposed. But, to drill into the older volcanics 
in the hope of encolUltering quartz porphyry would be a very 
long gamble. 

If the results of ctrillipg in sp-6 are encouraging 
enough to warrant fur.ther drilling in the vicin~ty, the holes 
probably will have to be located somewhere along the same 
valley as the present hole, in order to avoid .drilling through 
a great thickness of barren basalt cappipg. As noted above, 
extensions of the quartz porphyry in tpe dO\7.Ustream direction 
cannot be expected beyond 1100 feet. The probability of staying 
within the quartz porphyry seems to be greater ,in the upstream 
(northwest) direction from SD-6. But drilling there will 
necessitate assing thrOUgh increasillg thicknesses of basalt as 
distance from SD-6 increases. 
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