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strata and the post-Laramide "Cloudburst" or Gila conglom=-
erabtes and the variations in the angle of divergence be-
tween the attltude of pre-Laramide strata and that ol the
originally low angle intra-Gila thrust Indicate considerable
pre=Gila folding. The lack of indication of any appreclable
deformation between Laramide and Glle time strongly suggests
that such folding iz the result of Laramide orogeny. The

almost constant angle of divergence between the attitudes

_of pre=Laramide rocks and of post-Laramlde conglomerates

along northerly sbrikes suggests that the axes of the
Laramide folds are almost coincldent with the northerly

trending axes of the post-Gila folds,

Faulting. Clear understanding of bLaramide faulting is
made difficult by the supsrposition of later faulting during

post-Laramide orogeny. Extensive intra-Gila thrusts; so

“intensely folded as to now have attitudes resembling those

of normal faults (Pl. 7C, p. 25), post-Gila normal faults
of attitudes nearly identical to those of Laramide faults,
and pogt-Laramide renewed movéments along the Laramide
faults complicate the pattern of Laramide faultlng.

No traces of Laramide thrusts were observed unless
missing blocks of Apache, mostly Mescal limestone and in-
variably associated with an occurience of diabase, may be
construed to be due to dislocation of the missing fpache by

low angle Laramide thrusts which wore later intruded by the



diabase, However, lacking other eriteria of thrusting,
stoping by dietese eills appears to be & more likely ez~

plenstion for the missing Apache,
The period of dloritic intrusions appears to have bheen

in part preceded and in part followed by intense tensional
faulting with easterly strikes. These normal faults generally
have steep southerly dips so that the down-dropped southerly
blocks sppear displaced to the west in the steep, easterly
dipping formations of the eastern reange and to the east in
the westerly dipping overturned strata of the western range.
In places, most noticeable in the western range, diorite
intrusives cross these faults without displacement indicating
that the faulting preceded the intrusions. In other places,
most noticeable in the eastern range, diorite is displaced

or sheared along these faults indicating that the faults, or
renewed movement along them, were later than the intrusives.
The perallelism between the easterly trends of most of the
diorite dikes and those of the tensioral faults suggests

that the diorite may have intruded along planes of weakness
provided by the tensional faults and shears. However, some
faults cross and shear the diorite snd, in such cases, both
faults and shears ere often mineralized, thus Indiceting &
post-diorite but pre-mineralization age for at least e
renewal of movement along the faults, and possibly for the

faults themselves.
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Nor therly striking normal faulbs aro not an common A8
are those with easterly strikes nor are thelir ages, cxcopt
rarely, clearly determinate., Some of the faults which appeér
to be northerly striking normal caults are probably originally
low angle jmbricate faults of the intra-Gila thrusts which
have been 8O folded as to now have attitudes approximating
those of normal faults, Some of the normal faults have
been conjectured as being of Nevadan aga{wghe balance may be
either Laramlde or post-Gila in age, O bothe The 28€ of
only those post-Gile normsl faulte vihich extend into noct=
Laramide sediments or displace the grace of known pos bt~
Laramide faults is readlly determinatee The lack of
mineralization, except thatl suspected of being Nevadan,
along these faults indicates that such faulté wiich may be

Laremide are of & late post—mineralization agee

Structures of speciel interest. &n allochthonous (no%

;g_gigg) block of Snyder i1l (?) limestone and overlying
Cretaceous (?) volcanic fragmentals, its metﬁod of emplace-
ment, and the strong structural trend shown by an encompass
sing dlorite gike are of speclal interest in understanding
the structural géology of the areas

The allochthonous block, encompassed and intimately
intruded by diorite; ié gurrounded by Precambrian granite
in secs. 22, 23, 26, and 27, T. 5 S., Re L Eay Crozier

Peak quedrangle (Ple 1)o 7he Apache rocks & mile to the
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north on the mutual boundary of secs. 1l and 15 are believed
to be significant in undersﬁandihg the occurrence of the
Permian-Cretaceous (?) block at an older Precambrian horizon,
Of similar significance may be two small outcrops of Barnes
conglomerate, each less than 100 square feet in area and not
shown on the map, in the small outerop of diorite 2200 feet

south of the northeast corner of sec. 23.

The relatlionship of the stratigraphically higher Permian-

Cretaceous horizon to the Apache rocks in gecs. l& and 15
indicates & vertical displacement of at least 4000 feet would
be required to emplace the nigrent block in an older Pre-
cambrian horizon, Since the vertical distance is the minimum
distance between the two horizons, emplacement by thrusting
would require a displacement of such magnitude that further
evidence should be apparent in the area. The lack of such
evidence of Laramide thrusts strongly suggests that emplace=-
ment was by some other meanse The narrow width of the block
as compared to its displacement precludes serious considera-
tion of simple post-dlorite graben faulting. .

Two theories to explaln the emplacement of this alloch-
thonous block are shown on plate 4. (1) A branching fault
(P1. 54, B, and C) formed a wedge-shaped block which, as the
intruding @iorite forced the fault walls apart, sank in the

magma. (2) Intruding dioritic magma, stoping its way upward

probably, but not necessarily, on fault or shear zones, stoped

out & large block which sank in the magma (P1. 5D). In elther
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case there may or may not have been some lateral migration
of the block., The previously mentionsd swall outecrcops of
Barnss in diorite occur in the footwall of the northcrly
striking, westerly dipping faults which bounds both the
Apache In sees, 1 and 15 and the Permian-Cretaceous (?) black
on the east, Thils fault is believed to be the footwallx
branch, »ossibly offset vertically by a superposed normal
fault, of the intra-Gila thrust faults. The movement on
this branch fault is thought to be of the order of one mile
downn to the west in its present folded attitude. Thus the
sm2ll blocks of Barnes would be about 3000 feet lower in
the diorite than the Permian-Cretaceous (?) block == 2
distvance which approximates their stratigraphic separation.
If the diorite encompassing the Barnes is considered as @
down-hanging lobe of a larger dioritic mass which previously
occurrod at higher elevations and of which the diorite in-
truding the Permian-Cretaceous (?) block was part, then the
Barnes could be ‘dther the bottommost tip of thg block con-
taining the Permian-Cretaceous rocks or part of some similar
migrant block which sank about the same distence into the
diorite, The diorite shows a sufficlent lack of homogeneity
to suggest assimilation into its magma of the sediments in-
volved, ranging from quartzite to limestone.
The diorite dike which encompasses the Permian-Cretacecous
(?) block marks what appears to be & prominent easterly

trending Laramide structure., This dike is traceable from the
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footwall of the footwall branch of the thrusts westward with
little or no lateral displacement into the hangingwall,
thence westward into the hangingwall of the hengingwall branch
of the thrust with about 1000 feet displacement to the south
where 1t is exposed in the SEX, sec. 28, T, 5 S., R, 14 E.,
Crozier Peak quedrangle (Pls 1), The dike is cut of? to the
west against Gila by & post-Gila normal fault in the center
of sec., 28, Westward across the trough of Gila in the LW,
sec, 31, dlorite iz exposed in association with dislocated
and rotated blocks of Apache and Troy, The occurrence of
diorite and lack of deformation in the Gila indicsts that
this mey be a continuestion of the same diorite dike and
Laramide structure that was cut of f against the normal fault
in sec. 28, In this event it eppears likely that the dis-
located and rotated Blocks of Apache and Troy were emplaced
- in the same manner as was the Permian-Cretaceous (?) block,
Eastward into the Winkelman quadrangle this prominent Laramide
structural feature appears to have been either diverted in
Laramide time or, if ever present, obscured by post=Laramide

deformation,

Post-Laramide Structures

Extensive low angle thrusts of considerable magnitudes
were formed in intra-Gila time and, together with the Gile
conglomerate and older rocks, were intensely folded along

northerly trending axes by post-Glla diastrophism, Easterly




tilting of lerge blocks along post—folding, high engle,
normel faults of northerly strikes and westerly dips further
Steepened the attitudes of the strata end thrusts. A4 high
in the axes of folding is shown near the center of the ares
by the northerly plunge of folding in the northern part of
the area and the southerly plunge in the southern part.
Post-Gila erosion was severe and resulted in the removal
of much material from the anticlinal folde and in the bevel-
ing of the Gila along the eastern slopes of both ranges.
Erosion of the anticlinal folds has exposed an outcrop and
structural pattern that resembles a rough, reversed "N" with
the western range representing the left leg and the eastern
range the right leg of the reversed "N." Since this pattern
has resulted from the erosion of northerly plunging folds
which include thrusts involving Gila conglomerate 1n both
overthrust and uhderlying blocks, there can be little doubt
that the N-shaped structural pattern is predominantly the
result of post-Laramide, therefore post-mineralization,
Geformution. The intensity of the intra- and post-Gila
defornation makes it extremely difficult, if not impossible,
to determine whether or not the present structural pattern
reflects an earlier Leramide pettern and, if so, how much of
the Laramide structure is residual in the present structure.
Comparatively recent lowering of the base level, e¢ither

by regional upwarp or by downcutiing of the Glla River, has
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(P1. 1), suggests that the block containing the former was
thrust westerly from above the block containing the latter.
The trace of this footwall branch of the thrusts is believed
to be concealed or obscured by a superposed normal fault as
shown in section A-B-C, plate 4. No definite evidence of
this normal fault was observed, but superposed normal fault-
ing appears to be 2 more likely explanation for the changing
dip, inconsistent with the folding, and the lack of parallel-
ism with the hangingwall branch, a parallelizm apparent in
nearly all other exposures of the thrusts, than does a
singular deviation of the footwall branch.

The fault forming the southern contact of the diorite
in the sWg, sec. 28, T4 5 S., R. 1l E,, has a steep noftherly
dip end may or may not represent a curving of the upper or
hangingwall branch of the thrusts, ‘

Southward along the eas?ern range only one thrust is
apparent which indicates that either the two branches have
merged or the upper branch has extended out into the Gila
conglomerate and alluvium where its surface expressions are
masked,

The Apache rocks exposed in the Cedar Mountains, sec.
25, T. 6 8,, Ry 14 E,, Winkelman quadrangle (Pl, 2), appear
to represent a remnant of an overthrusting block of which
the folded thrust plane forms a structural basin (Sec, G-H,
Pl, 4i)s This remnant of the overthrust is cut by many faults

of which some are imbricates of the thrust fault snd some are
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‘ overthrusting block, indicating a derivation fron erosion of
7 the advancing overthrust block where 1t broke through the
then-existing surface,
(4) Although not 8pparent in the granite, 1t is reason-
able to expect another anticline to have 1ts axis in the

granité somewhere to the west of the erest of the western

The Apache and Troy rocks exposed in the hills east of
. Tecolote Ranech are Iin a faulsed synclinal structure as shown
' in section D-E-F, plate he The ofrset of these outerops to
the east from those in the western range to the north andg
; the distorted attitudes of the Mescal and Troy in the N,
Sec. 31, 7, 5 Sesy Re 1l Fsy Indicate a zone of deformation
Seperating the two exXposures, Wash and talus have effect-
ively hidden a1l traces of the nature of this deformation.
2 In the southwest corner of the Winkelmsn quadrangle the
‘ S-sheped trace of the granite-schist contact is strongly'
suggestive of g folded, originally flat-1ying surface, and
the question pPresents 1itself as to whe ther such a surface
may not be a folded, originally low-angle fault. Exposures
: of the contact are rare and its location was determined
largely by Juxtaposed outerops of the granite and Pinal
schist. Exposures of the contact are vague, some showing
brecciation and others showing little, ir any, indication of
movement, Mr, Heyer of the Flying UW Ranch, one-time partner

in the abandoned Antelope Mine, sse, i9, T. 6 8,, R, 15 E.,






g S TR R R

a0 i e 5 o SR S
o e e 8

59
The age of such northerly striking faults as do not

extend into post-Laramide strata or siructures is obscure,
and no valid criteria for the age determination of such
faults was observed. All or part may be post-Gila “release"
faults, but they may equally well be of Laramide or even
conceivably Nevadan age, However, some are probably imbri-
cations of the intra-Gila thrusts so folded and overturned
as to resemble normal faults,

During the readjustment which followed the intense
folding, large blocks were dropped and sasterly tilted along
extensive northerly to northwesterly striking normal faults
of obvious post-Gila age, The easterly tilting of these
blocks resulted in a steepening of the attitudes of the
folded sediments and thrust faults along the eastern flanks
of both ranges. These post-Ulla "release" faults are gener-
ally of steep westerly dips, of considerable magnitudes, and
traceable for long distances along their strikes. Three
Ssuch faults are evident in the area. (1) The Hormal fault
Presumed to be superposed on the footwall branch of the
thrust, seos. 1l, 23, and 26, T, 5 S,, R. 1l E., Crozier Peak
quadrangle (Pl, 1), is believed to continue on to the south
but its trace is concealed by the homogeneity of the granite
and the alluvial cover. The westerly dipping normsl fault
displacing the thrust in the Cedar Hountains (See. G-H, Pl. L)
is believed to be the possible southern extension of this

sauwe faulte (2) Although offset a few places by other faults,









