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Description of Map Units

Surficial Map Units

Qya
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Qyx

an

QY2

QY1

Qtc

Qys

Qiz

Qo

QTa

QTsf

Tsf

Tsg

Disturbed ground (recent) - Area disturbed by human
activity, including large roadways, airports, home
and commerical buildings and parking lots, etc.

Active alluvial fan (Holocene) - Unlithified and poorly
sorted sand and gravel forming small alluvial fans.

Active channels (Holocene) - Active channels that
contain loose silt, sand and gravel with no soil
development.

Active arroyos (Holocene) - Steep-sided incisions or
channels that are one to several meters deep.

Smaller active channels and terrace deposits
(Holocene) - Deposits associated with active
channels, and bars and low terraces along washes.
In upper piedmont areas, channel sediment is
generally poorly sorted to very poorly sorted sand
and pebbles, but may include cobbles and
boulders.

Alluvial deposits (Holocene) - Generally silt, sand and
some gravel deposited along streams and washes.

Alluvial deposits (Early Holocene) - Generally, silts,
sand and gravel deposited along washes and
streams.

Talus and colluvium, undivided (Late Quaternary) -
Talus and colluvium covering and flanking bedrock.

Fine-grained silts and soil (Quaternary) - Fine-grained
silts and soils that are associated with erosion of
older units, and are found on gentle slopes and in
low-lying areas.

Spring carbonate deposits (Quaternary) - Spring
carbonate forming matrix to unsorted angular clasts
of schist and granite. These deposits do not
represent active springs or modern hydrologic
environments.

Alluvial fan deposits (Early to middle Pleistocene) -
Alluvial fan deposits forming extensive alluvial fans
that grade into alluvial plains and major washes to
the northeast. Sediments of this unit are very
eroded basinward with rounded edges and
colluvium-covered slopes.

High standing relict alluvial fan remnants (Early to
middle Pleistocene) - Qi; deposits
are relict alluvial fan remnants overlying Tsy
sediments that stand higher in the landscape than
Qi, and younger deposits.
Qi; deposits are broadly rounded
and exhibit deeply incised mature tributary
drainage networks. Tsy sediments overlain by
Qi, deposits are protected from
erosion by the coarse pebble and cobble cover
deposited by Granite Creek in the Pleistocene.
Coarse gravel and cobble lag derived from the
Qi, cap also covers the flanks of
finer grained Tsy deposits. Uncapped Tsy deposits
are more easily eroded and are reduced to low hills
and broad swales. Vegetation on
Qi; deposits consists of grasses
and small shrubs with clusters of scrub oak and
manzanita mostly on the north facing eroded edges
of terrace remnants. Qi; deposits
are removed from the modern drainage system,
occupying and helping preserve high ridge tops in
the landscape, yet numerous drainages deeply
incised into underlying Tsy deposits have
undermined capping deposits resulting in a
branching or dendritic appearance in plan view.

Alluvial deposits, undivided (Early to middle
Pleistocene) - Alluvial deposits, undivided.

Alluvial fan deposits (Early Pleistocene) - Heavily
dissected alluvial fan deposits with rare
preservation of original upper surface; sediments of
this map unit overlie basin-fill deposits.

Alluvial deposits, undivided (Quaternary to late
Tertiary) - Coarse-grained sand and gravel proximal
to source areas, and more distal, finer-grained
gravel, sand and silt toward the northeast
(basinward). Multiple depositional and erosion
cycles as expressed by multiple erosional surfaces;
however, consistent distinction of each level is
difficult due to limited exposure.

Fanglomerate (Quaternary to late Tertiary) - Medium
brown to light orangish brown to tan, poorly to
moderately sorted, poorly lithified, matrix-supported
conglomerate. Subangular to angular clasts of
basalt, granite, and Proterozoic metasedimentary
rocks are generally 5-30 cm diameter, locally up to
1m.

Basin-fill alluvial-fan deposits, fine-grained facies
(Quaternary to late Tertiary) - Silt and sand forming
a distal alluvial-fan facies.

Basin-fill alluvial-fan deposits, fine-grained facies
(Late Miocene to Pliocene) - Silt and sand forming
a distal alluvial-fan facies.

Basin-fill alluvial-fan deposits, gravel facies (Late
Tertiary) - Alluvial-fan deposits consisting of poorly
sorted and poorly lithified sand and gravel.

Basin-fill deposits, undivided (Late Tertiary) - Includes
gravels, sands, silts, clays, and lacustrine deposits
that range in color from buff to light red to white.

Bedrock map units

Tih

Tlb

Basalt (Miocene to Pliocene) - Locally vesicular basalt
lava flows, some of which contain up to 8%,
<1mm olivine, or up to 16%, <1mm iron-oxide
spots that could be oxidized olivine.

Sandstone, pebbly sandstone, and conglomerate
(Oligo-Miocene) - Poorly sorted, poorly
consolidated, silty sandstone, sandstone, and
pebbly sandstone, pale tan to pale orangish tan.
Clasts consist of granitoids and volcanic rocks.
This unit is represented by a single small exposure
beneath basalt near the southeastern corner of the
map area.

Hornblende latite (Oligo-Miocene) - Medium to light
gray lava flows or shallow intrusions with ~20%,
<1mm black hornblende(?), and 1-4% black
hornblende-rich xenocrysts up to several cm.
Some phenocrysts are 1-3 mm and some of these
could be xenocrysts.

Biotite latite (Oligo-Miocene) - Dark gray, biotite latite
lava flows or hypabyssal intrusions, with up to
~30%, <1mm biotite and up to 3%, <2mm,
green to black pyroxene. Unit also contains sparse
inclusions composed primarily of biotite.

Pyroxene latite (Oligo-Miocene) - Dark gray, mafic
lava flows or hypabyssal intrusions, with ~1%, pale
green, <3 mm pyroxene(?) and, possibly,
<<1mm altered biotite.

Bedrock map units, continued. . .

Williamson Valley Granodiorite (Paleoproterozoic) -
Medium grained, equigranular granite with
approximately equal fractions of quartz,
plagioclase, and red K-feldspar, with 3-7%,
<2mm, euhedral biotite flakes. Rock unit is
generally undeformed. This unit was described by
DeWitt et al. (2008) as a mildly peraluminous,
alkali-calcic granodiorite. Sample 4-15-11-1 yielded
a U-Pb date of 1736 +/- 21 Ma but is probably
younger than 1720 Ma based on the U-Pb dates of
the youngest zircon grains in sandstone intruded
by the granite (Spencer and Pecha, 2012)

Mint Wash Granodiorite (Paleoproterozoic) - Biotite
granodiorite to granite, in two phases: (1) Medium-
to coarse-grained granite, weakly to strongly
porphyritic with gray to pink K-feldspar up to 3 cm,
and containing up to 8%, <6mm biotite. (2) Fine
grained, equigranular leucogranite with <2%,
<1mm biotite. Rock unit is almost everywhere
undeformed. The porphyritic phase was named the
Mint Wash Granodiorite by DeWitt et al. (2008) for
exposures along Mint Wash east of Granite
Mountain. Geochemical analysis indicates
alkali-calcic granodiorite to granite composition
(DeWitt et al., 2008). Sample 2-14-11-1 of the
porphyritic phase of this unit yielded a U-Pb date of
1680 +/- 16 Ma (Spencer and Pecha, 2012).
DeWitt et al. (2008) report that the Mint Wash
Granodiorite is “strongly foliated along western
contact in Granite Mountain high-strain zone and in
northeast-striking, steeply dipping Iron Springs
high-strain zone.” Examination of the northern half
of the Granite Mountain high-strain zone of DeWitt
et al. (2008) identified a discontinuous, 1-5 m wide
zone of mylonitic foliation directly adjacent to the
linear contact with metasedimentary rocks. This
contact is interpreted as a mylonitic shear zone, but
not as extensive as indicated on the map of DeWitt
et al. (2008). Examination of the northern end of
the Iron Springs high-strain zone of DeWitt et al.
(2008), along Mint Wash below Granite Basin
Reservoir, did not identify any evidence of high
strain except that rocks are somewhat more
strongly fractured and iron stained, but with little
preferred orientation of fractures.

Siltstone and fine-grained sandstone
(Paleoproterozoic) - Pale tan to pale gray, weakly
to moderately metamorphosed mudstone, siltstone,
and fine-grained sandstone. Sedimentary rocks
are almost everywhere plane bedded, typically thin
bedded to laminated, and locally thick bedded.
Reddish colors are apparent locally where unit is
associated with basalt (especially NW %, sec. 25,
T. 16 N., R. 3 W.). At two localities (both in NW %,
sec. 20, T. 15 N., R. 3 W.), fine-grained silty
sandstone contains sparse, 5-20 cm clasts of vein
quartz and of quartzite, some of which were
derived from coarse-grained to granule sandstone
unlike any sandstone seen in this map unit.
Disaggregation of unit into rubble-covered slopes in
some areas is suspected to be due to forcing by
tree and shrub root growth over hundreds to
thousands of years.

Fine-grained sandstone very rarely contains graded
beds or ripple cross laminations. Stratigraphic top
direction was recognized at three locations based
on truncation of low-angle cross beds or ripple
cross laminations: At two locations in the
southwestern part of the Quadrangle, stratigraphic
top directions are to the east (secs. 17 and 20, T.
15 N., R. 3 W.), whereas at one location in the
northwestern part of the Quadrangle, the
stratigraphic top direction is to the northwest (NW
Vs, sec. 33, T. 16 N., R. 3 W.). Folding did not
obviously have a significant effect on this rock
sequence, but possibly accounts for the conflicting
facing directions. The siltstone and fine-grained
sandstone unit is bounded to the east by a belt of
basalt and chemical sediments (map units Xsf and
Xb), so it appears that the siltstone and sandstone
unit forms a single homoclinal sequence with the
basalt and related chemical sediments near the
stratigraphic top or bottom of the sequence.
Conflicting top-direction indicators do not allow
distinction of these two possibilities.

Rocks are typically cleaved but rarely contain
metamorphic mica that is large enough to be visible
with a 10x hand lens. Highly cleaved siltstone and
mudstone grade into talc(?) schist with no visible
detrital or metamorphic grains in areas that also
contain 1-10-m-thick ferruginous silica layers
(banded iron formation). Outcrop-scale folds are
rare and cleavage is not obviously related to
folding.

Metamorphic mica is apparent in areas near the
irregular intrusive contact with the Williamson
Valley Granodiorite. At low levels of contact
metamorphism, apparent tens to hundreds of
meters away from the intrusive contact,
metamorphic mica has grown along cleavage
planes, but closer to the intrusive contact where
metamorphic mica growth is more significant,
preferred orientation is less pronounced and
well-defined schistosity is lacking. This is
interpreted to indicate that cleavage development
was followed by granodiorite intrusion and that
contact metamorphism occurred under static (not
dynamic) conditions. Thus, preferred mica
orientation at low levels of metamorphism is
interpreted as the result of static recrystallization in
a previously cleaved rock with preferred orientation
of microscopic phyllosilicates. In rocks with
well-developed metamorphic mica (but weak
preferred mineral orientation), schist is spotted due
to unidentified metamorphic mineral.

Directly adjacent to the linear shear-zone contact with

Mint Wash Granodiorite, this unit has neither
secondary mica nor phyllite sheen, so it is inferred
that displacement along contact juxtaposed the two
units. Strong mylonitic fabrics are present locally
along the contact, primarily in the granite but locally
in metasedimentary rocks. Lineation is
insufficiently developed to determine displacement
direction.This unit is older than the 1736 +/- 21 Ma
Williamson Valley Granodiorite but younger than
approximately 1715 Ma as indicated by the
youngest zircon sand grains (Spencer and Pecha,
2012). This apparent conflict between U-Pb dates
probably indicates that sandstone and siltstone
deposition, deformation, and intrusion of the
Williamson Valley Granodiorite all occurred at
about 1710-1720 Ma.

Ferruginous and calcareous silica rock
(Paleoproterozoic) - Includes siltstone, fine grained
sandstone, and basalt lava flows, plus the following
rock types, none of which contain sand grains or
mica, and all of which are suspected to consist
primarily of chemical precipitates from
Paleoproterozoic ocean water: (1) Dark gray,
ferruginous, hard silica rock, massive to laminated,
with white and dark laminations reflecting,
presumably, variations in iron content, and some
laminations interpreted as secondary epidote-silica
along cleavage planes. Some hard, dark gray rocks
of this unit superficially resemble massive, aphyric
basalt. (2) Light green, hard, epidote-silica rock
with pervasive epidote-green color, locally with
elongate pits and laminations that likely contained
carbonate. (3) Thinly interlayered, mottled silica
and gray carbonate. (4) Laminated, highly platy
(paper-schist character), talc and/or pyrophyllite
schist (soapstone-like character is revealed when
scraped with a knife, which yields furrows and
shavings). This schist is gradational with
metasiltstone of map unit Xs.

Basalt (Paleoproterozoic) - Dark to medium gray to
greenish gray, locally vesicular metabasalt lava
flows and massive, hypabyssal sills. Plagioclase
phenocrysts are visible in some exposures.
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Introduction

The Jerome Canyon 7 %2' Quadrangle is located
immediately northwest of the town of Prescott, Arizona.

The quadrangle includes the Granite Mountain wilderness

area and the low hills on its western, northern and
eastern flanks. Production of this new geologic map
continues the Arizona Geological Survey mapping
program of central Yavapai County. This mapping was
done under the joint State-Federal STATEMAP program,
as specified in the National Geologic Mapping Act of
1992, and was jointly funded by the Arizona Geological
Survey and the U.S. Geological Survey under
STATEMAP assistance award G10AC00428. Mapping
was compiled digitally using ESRI ArcGIS software.

This map represents almost entirely new mapping.
Surficial geology was mapped by Young. Bedrock was
mapped by Spencer, with minor incorporation of map
data from Krieger (1967) and DeWitt et al. (2008). The

regional geologic map of DeWitt et al. (2008) was used in
evaluating map-unit correlations and unit names. Mineral
deposits in the area consist primarily of bedded iron silica
rocks (banded iron formation, or BIF) within
Paleoproterozoic phyllite, psammite, and mica schist.
Prospect pits and several old mine shafts that were
identified are associated with iron-silica rocks and quartz
veins. No current mining activity was recognized during
mapping.

Subdivision of land for housing development resulted in
fragmentation of ownership to the extent that it was not
practical to request access to the numerous private
parcels in the Quadrangle. In these areas, mapping was
done along roads and supplemented with aerial
photograph analysis. Two gated communities were not
accessed at all.

Geologic Overview

The Jerome Canyon 7 %' Quadrangle in central Arizona
is underlain by Paleoproterozoic granitic and
metamorphic rocks, Oligo-Miocene volcanic rocks, and
upper Cenozoic silt, sand, and conglomerate that fill
flanking basins. Topographically prominent Granite
Mountain consists of the 1680 Ma Mint Wash
Granodiorite of Dewitt et al. (2008). This map unit, and
the topographically subdued, slightly older Williamson
Valley Granodiorite, both intrude a belt of
metamorphosed sandstone and siltstone. The sandstone
and siltstone are deformed to produce a strong, steeply

dipping cleavage, as is characteristic of many other areas
of Paleoproterozoic metamorphic rocks in central Arizona.

Adjacent to, and interbedded with, the sandstone and
siltstone are basalt and possible marine chemical
precipitates that include iron-silicate rock (banded iron
formation), calc-silicate rock containing epidote, silica,
and recess forming carbonate layers, and possible talc-
bearing, very fine grain schists. Geochronologic analysis

of sand grains indicate that the schist is only slightly older
than the granitic rocks, and is approximately 1710 to 1720

Ma (Spencer and Pecha, 2012). These are some of the
oldest rocks in Arizona. They represent a time (1600 to

1800 Ma) when the rocks that underlie all of Arizona were

first formed.

Volcanic lava flows and tuffs were deposited at about 25
Ma in the Table Mountain area in the northeastern part of
the map area, and form small exposures in several other
areas. These volcanic rocks generally lack quartz but
contain biotite, hornblende, or pyroxene. Along with
similar volcanic rocks in the greater Chino Valley area,
they are included with the Sullivan Buttes latite (Krieger,
1965; Krieger et al., 1971; DeWitt et al., 2008). Younger
basaltic volcanic rocks in the quadrangle are not
obviously related to the latite, and could be part of the
Hickey basalt group, with ages of approximately 10-15
Ma (DeWitt et al., 2008).

Normal faulting associated with late Cenozoic tectonic
extension is presumed to be responsible for uplift of the
mountain blocks and subsidence of the basins. Some
Quaternary faults are visible at the margins of basins
(e.g., Gootee et al., 2010), but most basins are not
bounded by exposed faults. In these areas the faults are
inferred to be inactive and buried under the margins of
the basins. Linear topographic features within basaltic
rocks in the southeastern corner of the map area are
possibly Quaternary faults, as are subtle linear features
within Quaternary and Pliocene sedimentary units also
located in the southeastern corner of the map area.

Quaternary Geology

by Jeri J. Young

The surficial deposits in the Jerome Canyon
Quadrangle were largely derived from erosion of
Granite Mountain and the bedrock hills extending north
from Granite Mountain. There is also evidence in this
quadrangle for Quaternary deformation, including faults
that displace Tertiary volcanic rocks and inferred faults
in alluvium east of the faulted volcanic rocks. Evidence
for Quaternary faulting in the latter area includes
deflected channels, a drainage divide that has migrated
to the northeast, and formation of a relatively young
northwest— to north-trending valley that truncates the
upper part of the Chino Valley piedmont. This area has
been referred to as the Prescott Valley Grabens (PVG)
in previous reports (Menges and Pearthree, 1983) even
though this area is the southwestern part of Chino
Valley, and to avoid confusion we will continue to use
this terminology.

Deeply dissected Tertiary(?) alluvial fan complexes
(Tsg) are preserved in a few places on the northeast
flank of Granite Mountain. These Tertiary landforms are
mainly fanglomerates with angular, poorly sorted basalt
and metamorphic clasts and sand and silt matrices. The
edges of the Tertiary alluvial fans are well rounded and
their surfaces have some desert pavement
development and caliche-rich rinds coating partially
buried clasts. The upper elevation of the Tertiary fan
complexes is just over 5700 ft and is often less where
the fans have been eroded.

Most of the piedmont to the northeast is mantled by
relict Quaternary landforms and their deposits (Qi) and
older Quaternary-Tertiary landforms and deposits
(QTa). QTa landforms and deposits are mapped more
proximal to Tsg units and closer to Granite Mountain.
QTa ridges are generally about 50 to 100 feet higher in
elevation than adjacent Qi landforms. The edges of
both QTa and Qi alluvial fans near the base of the
mountains and foothills are rounded, and the landforms
are deeply incised. Surface preservation is poor for
both QTa and Qi units, but some patches of poorly
developed desert pavement can be observed.
Relatively young aggradation increases basin-ward (to
the northeast), so that elevation differences between
Holocene valley fill and dissected alluvial-fan deposits
decreases dramatically.

Poorly exposed, presumably normal faults have
contributed to the down-dropping of volcanic units at
the base of Granite Mountain, on the east side of the
Mint Wash valley. There are at least three probable
faults that form discrete, northeast-side-down scarps in
these volcanic rocks. In addition, the geomorphology of
the area suggests that faults along the northeastern

side of Mint Wash valley have dropped the valley down
relative to the dissected QTa and Qi1 fan deposits to
the northeast. Gravel included in the QTa deposits was
mostly derived from Granite Mountain, and the general
slope of the relict surfaces atop the QTa deposits is to
the northeast. This indicates that the current Mint Wash
valley did not exist when these QTa deposits were
emplaced. Mint Wash and Chimbley wash (informally
named here for Chimbley Tank) drain to the northeast
off of Granite Mountain and then turn abruptly to the
northwest. Inspection of topography in this area
strongly suggests that their paleo-flow paths were
generally NE across Chino Valley, similar to the modern
flow paths of Bottleneck and Jackrabbit washes to the
southeast. We infer that faulting dropped Mint Wash
valley down relative to Granite Mountain and the
dissected QTa fans to the northeast, and this led to
headward erosion, capture and diversion of Mint Wash
and Chimbley wash.

Well logs along the Prescott Valley Graben provide a
little insight into the subsurface geology. Within the
PVG area, basalt is found at about 100 to 200 ft deep,
and granite is encountered at about 300 to 400 ft deep,
although decomposed granite is ubiquitously
encountered above more competent granite and is
often approximately 20 to 50 or so feet thick. Sand, clay
and gravel provide a sedimentary veneer that is 20 to
100 or so feet thick. It is likely that the fault system
associated with faults mapped at the surface have
down-dropped the basalts by 100 or 200 feet.

Quaternary faulting does not necessary explain the fact
that Mint Wash exits Chino Valley to the northwest by
cutting through a low bedrock ridge, however. Mint
Wash diverges from the apparently fault-controlled
valley in this area to join Williamson Valley Wash to the
northwest. Downcutting along the mainstem of the
Verde River has clearly driven dissection of Big Chino
Valley (Pearthree and Ferguson, 2012) and Williamson
Valley, and headward erosion associated with this
incision may have resulted in breaching of the low
bedrock divide between Williamson and Chino valleys.
Alternatively, at the time of maximum aggradation of the
fans derived from Granite Mountain the low bedrock
divide may have been overtopped, diverting some flow
from this area to the lower valley to the northwest. Once
this course was established, continued incision through
the divide may have driven headcutting to the
southeast, resulting in the capture of previously
northeast-flowing drainages. Down-dropping of Mint
Wash valley associated with the faults of Prescott
Valley Graben might have enhanced this process after
the northwest-flowing drainage was established.

Stratigraphic Correlation Diagram

Holocene to late Miocene sedimentary units

Biotite-pyroxene latite (Oligo-Miocene) -

Biotite-pyroxene latite dike with black
(hornblende?) inclusions up to 3 cm. Unit contains
~10%, <1mm fresh biotite, 3-5%, <1mm,

medium to dark green pyroxene, and
hornblende(?) xenoliths(?) and xenocrysts(?) that
are generally altered, unlike biotite.

Bedded tuff (Tertiary) - Bedded, pale grayish white tuff

containing 1-2%, <1mm biotite, 2-5%, <1mm
glass shards, and 50-60%, <1mm feldspar and
quartz(?). Unit is weakly indurated and exposed in
a drainage ditch adjacent to a road on the south
flank of Table Mountain.

Plagioclase-pyroxene mafic dike (Mesoproterozoic to

Paleoproterozoic) - Unfoliated
plagioclase-pyroxene intrusions with 3:1 elongation
of plagioclase and possible olivine altered to iron
oxides. One sample was estimated to contain 60%
pyroxene and 40% plagioclase. This unit
superficially resembles Mesoproterozoic (1.1 Ga)
Sierra Ancha diabase (e.g., Wrucke, 1989) that is
locally present over much of southeastern Arizona,
and is possibly the same rock type identified as
“diabase” by Krieger (1965) and included within her
gabbro map unit.

Hornblende granitoid to hornblendite

(Paleoproterozoic) - Fine- to coarse-grained
hornblende granitoid in which hornblende content
varies from 30% to 90% over distances of as little
as several cm. Hornblende phenocrysts are
typically fresh and <12 mm. Quartz and feldspar
in this texturally variable unit are commonly finer
than hornblende.
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