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INTRODUCTION
This map depicts both the bedrock geology and the general ages and distribution of Late Tertiary
and Quaternary deposits and geomorphic surfaces in the Stewart Mountain quadrangle (see Figure 1). The
Salt River, re-emerging from Saguaro Lake, slices through the middle of the study area where it separates
granite pediment and felsic volcanic rocks of the Usery and Goldfield Mountains (respectively) to the south,
from a vast expanse of Late Tertiary basin-fill sediments to the north.
Mapping of the surficial deposits was based both on field observations and interpretation of color
1:30,000-scale aerial photographs (dated 6-12-88), obtained from the Tonto National Forest in Phoenix.
All of the region is administered by the Tonto National Forest.
Good access to the region is provided by State Route 87, the Bush Highway, and Usery Pass Road
(see Figure 2). A primitive road provides access to Bulldog Canyon, but locked gates at both ends can only
be opened by obtaining a pennit from the Tonto National Forest Service field office in Mesa. However,
even with a 4-wheel drive vehicle, the road is almost impassable in places. Saguaro Lake is a popular
recreation area and the roads to the west shore and to Butcher Jones Cove are paved. At the Saguaro Lake
marina boats are available for rent that will provide the only access to the northeast side of the Goldfield
Mountains.
Elevations range from about 1355 feet on the Salt River to over 3000 feet in the Goldfield
Mountains. This study was contiguous with geologic mapping to the north and east.
:PREVIOUS STUDIES
Fodor (1969) produced a relatively detailed study of the volcanic rocks in the Goldfield Mountains.
The volcanic stratigraphy in the Goldfield and Superstition Mountains was described, along with K-Ar and
fission-track ages, by Stuckless and Sheridan (1971), which complimented an earlier paper about the same
area (Sheridan, Stuckless, and Fodor, 1970). Sheridan and Prowell (1986) provide a good overview of the
structure in the Goldfield Superstition volcanic complex. Melchiorre and Clemens (1993) published a
1: 10,000 scale map of the southeastern part of the Goldfield Mountains.
Fission-track ages for samples of the granitic basement were reported by Stuckless and Naeser
(1972). Suneson (1976) mapped the north-central part of the Goldfield-Superstition area, east of the study
area, and described the rhyodacite of Apache Gap, a sample of which was dated by Shafiqullah and others
(1980).
Scarborough (1981a, 1981b) produced a series of reconnaissance geologic maps along the Salt
River from Roosevelt Dam to Granite Reef Dam. Pewe (1978, 1987) described terraces along the Salt and
Verde Rivers, noting their height above the river, the degree of calcium carbonate cementation, and their
downstream-converging longitudinal profiles. Camp (1986) produced a series of soil maps which includes
the study area.
Tilford (1966) studied the geology around the Stewart Mountain Dam and recognized the series of
river terraces extending downstream to Mount McDowell. Anderson and Henson (1986) included the
quadrangle and the surrounding region in a seismotectonic study of Stewart Mountain Dam. Pearthree and
Scarborough (1984) performed a reconnaissance analysis of possible Quaternary faults in Arizona, which
included the Sugarloaf Fault north of the study area in the Adams Mesa quadrangle. Later, Pearthree and
others (1995) made a detailed study of the Sugarloaf Fault, which included mapping and cross-sections in
trenches and ravines. Skotnicki (1992) mapped the volcanic hills north of Stewart Mountain.
This study was contiguous with mapping to the west (Skotnicki, 1995), to the south and north
(Skotnicki and Ferguson, 1996; Skotnicki and Leighty, 1997), and to the east (Ferguson and Gilbert,
1997). Trapp (1996) compiled the history of stratigraphic name usage in the Goldfield and Superstition
Mountains.
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METAMORPHIC ROCKS
On the east side of Saguaro Lake, the metarhyolite, metaconglomerate, and phyllite are complexly
related. The relative age relationships are not known; contacts are poorly exposed and no up-direction
indicators (nor bedding) were visible within the conglomerate. Zones of rhyolite interfinger and
overlie/underlie phyllite, which interfingers with conglomerate.
Striking down the course of the Salt River, from Saguaro Lake to Blue Point, is a band of foliated
rhyolite. This rock contains equal-sized phenocrysts of quartz and feldspar in an aphanitic sericitic matrix.
During this study it was at first described as a granite porphyry, but relationships to clastic rocks at
Saguaro Lake show it to be most likely extrusive. Excellent exposures southwest of the dam are intruded
by diorite (Xd) and equigranular granite (Xge). On the east side of Saguaro Lake the rhyolite has been
intruded by porhyritic granite (Xgc). Locally in both areas, rare lenticular green blobs (fiamme?) suggest
that this unit may be partially or even mostly composed of welded tuff.
The metaconglomerate is a very resistant, competent rock that does not exhibit a well-defined
foliation. Instead it is highly fractured. The unit contains abundant clasts of felsic to intennediate volcanic
rock (dacite) and fine- to medium-grained leucocratic granite. All clasts are well-rounded and resemble
river cobbles.
The phyllite is light to green grey, locally banded, and locally contains what looks like flattened
lapilli.
GRANITIC ROCKS
Most of the region south of the river appears to be underlain by a single granite body: a porphyritic
coarse-grained granite (map unit Xgc). This pluton contains distinctive blue-grey K-feldspar and quartz
phenocrysts. To the west foliation is confined to relatively narrow shear zones, but in the Stewart Mountain
quadrangle a northeast-striking foliation is pervasive. Foliation and lineation are strongest along the river
immediately southwest of Stewart Mountain Dam and on the peninsula jutting into the east side of Saguaro
Lake south of Butcher Jones Cove. On the peninsula a few rotated K-feldspar augens indicated a reverse
sense of motion, relative to the south-dipping foliation. Exposed below the base of the volcanic section in
the southeast comer of the map is one small outcrop of granite that looks like slightly smaller-grained Xgc.
A dark green, biotite-rich diorite on the north side of the river is separated from the coarse-grained
granite south of the river by a band of metarhyolite. The diorite is a medium- to coarse-grained
equigranular rock that forms the steep resistant hills southwest of the dam. The diorite is nowhere in
contact with the coarse-grained granite (Xgc), but because Xgc and Xge are gradational, and Xge intrudes
Xd, Xgc is probably also younger than Xd.
An equigranular to slightly K-feldspar porphyritic granite intrudes the diorite and is
mineralogically indistinct from Xgc (map unit Xge). Foliation in this rock is weak to nonexistent; only in
one location was a questionable foliation observed. Because the contact with Xgc is gradational, Xge and
Xgc may have been intruded near the end and slightly after the end of the Middle Proterozoic foliation
episode. Xge unit cross-cuts foliation in the diorite and forms the resistant ridge on the north side of the
Salt River.
Both Xgc and Xge are cross-cut by narrow shear zones. Scarborough (1981a) identified several
narrow east-west-striking shear zones in Xgc southeast of Blue Point. Although a northeast-striking
foliation was seen during this study, the narrow east-west zones were not. To the north, at Stewart
Mountain, the northeast-striking regional foliation is cut by narrow, northwest-striking shear zones. These
zones are locally highly mylonitized and defined by chloritic breccia and fme-grained biotite schist.
VOLCANIC ROCKS OF THE GOLDFIELD MOUNTAINS
The oldest volcanic unit exposed in the study area is a thin olivine-pyroxene basalt flow (map unit
Thl). It occurs at the base of the section in the southeast comer of the map and at the base of the steep
western cliff-face. It overlies granite (and locally thin tuff and conglomerate) and is overlain by
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discontinuous bodies of dacite (Td), rhyodacite (Trd), and rhyolite tuff (Tt). The basalt is thickest
immediately south of Stewart Mountain Dam, on the south side of the river. An isolated exposure on the
point just east of the dam is probably correlative with this unit as well.
The next youngest rock is dacite which overlies the lower basalt in the southeastern comer of the
map. This unit is equivalent to the basalt-andesite-dacite complex as defined by Fodor (1969) and to the
Government Well Latite as defined by Suneson (1976). In this quadrangle the dacite forms thick, steep,
non-bedded outcrops that are locally flow-foliated and are possibly vent related. South of the map area,
dacite is overlain by another thin basalt and a thick rhyodacite lava. The dacite either pinches out
northwestward underneath the Goldfield Mountains, or was faulted and partially eroded prior to deposition
of the rhyodacite.
Rhyodacite lava overlies dacite in the southeast corner of the map and rests directly on granite and
a thin basalt flow on the west cliff-face south of the dam. Here it is overlain by a thick sequence of
interbedded crystal-poor rhyolite lavas and bedded tuffs. Fodor (1969) correctly identified the rock as being
different from the overlying rocks, even though the units are very similar. Fodor distinguished several
distinct members within the rhyolites. During this study it was hoped that we could also distinguish several
members, as was begun to the south in the Apache Junction quadrangle. However, the bedded ruffs
separating and clearly defining individual rhyolite flows in some areas rapidly pinch out in others, making
distinctions between separate flows tenuous. Fodor also delineated an area in the central part of the range
which he defined as late-stage domes. During the current study we did see layers of bedded tuff truncated
by rhyolite as well as angular unconformities within both tuff and rhyolite. However, besides the
observation that the uppermost flow (were discernable) was slightly more crystal-rich than the underlying
flows, the upper flows were mineralogically inseparable from the other rhyolites.

YOUNGER VOLCANIC ROCKS
There are four widely separated exposures of basalt that are not in contact with any other volcanic
rock. In the southwest comer of the map (1) a dark grey olivine-pyroxene-plagioclase basalt overlies a pre~
volcanic conglomerate. (2) A similar basalt also overlies conglomerate at Blue Point (Figure 2) and is
overlain by tuff rich in rhyolite clasts and a monolithic granite breccia. It is not clear if the basalt at Blue
Point is equivalent to the basalt at the base of the section in the Goldfield Mountains. However, the K-Ar
whole rock age of 18.15 ± 0.46 Ma reported by Shafiqullah and others (1980) is similar to the 18.31 ±
0.46 Ma age (same authors) reported for basalt below an almost identical lithic tuff on the north side of
Saguaro Lake. The basalt at Blue Point has a very linear southern contact. Scarborough (1981a) mapped
this contact as a fault, but we found little evidence of faulting. Dips in thin interbedded sediments and the
steep conglomerate-granite contact indicate that there was significant paleotopography in the granite prior
to deposition. The basalt appears to have filled a local channel.
The third isolated outcrop of fine-grained olivine basalt (3) crops-out just east of Stewart Mountain
Dam. As mentioned it is probably equivalent to the basalt directly to the north that underlies rhyolite tuff.
Farther to the north, on the north side of Stewart Mountain (4) at least three separate, nearly horizontal,
thin basalt flows are interbedded with conglomerates thought to belong to map unit Tsy. The conglomerates
are locally slightly red-tan, but they contain the same clasts as do the stratigraphically higher basin-fill
deposits (map unit Tsy). A K-Ar date of 15.53 ± 0.39 Ma (Shafiqullah et aI., 1980) on an andesitic basalt
flow here shows that both the basalt and the conglomerates are as old as middle Miocene (and are possibly
equivalent to the Hickey Formation).
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STRUCTURE
Goldfield Mountains
The Goldfield Mountains are cross-cut by a set of closely-spaced, northwest-striking, high-angle
nonnal faults. With the exception of a few minor antithetic faults, most of the faults dip to the southwest
(see Figure 4a) and have broken the volcanic rocks into northeast-dipping fault blocks. A fault with over
1400 feet of displacement cutting though the center of the range has down-dropped rhyolite against granite
and dacite.
Because most of the bedded tuffs dip between about 25-30° one would expect to see many low
angle faults. This is not the case. Most of the faults dip between 45-80°. There are a few low-angle faults
on the east side of the Goldfield Mountains that dip as shallowly as 25°. And a few faults change along
strike from low-angle to high-angle. Overall, though, low-angle faults are not abundant, or were not
recognized.
South of Dome Mountain in the Apache Junction quadrangle, dramatic differences in the thickness
of bedded rhyolite tuffs on opposite sides of faults, show that topography resulting from fault movement
existed at the time of rhyolite volcanism, in at least part of the Goldfield Mountains. However, no obvious
relationships of this type were observed in the Stewart Mountain quadrangle. Because of the complex,
laterally discontinuous nature of the interbedded rhyolites and tuffs, it is possible that other synvolcanic
faults are obscure or buried by younger flows.
By far the largest structure in the area is a south-dipping normal fault which juxtaposes Miocene
volcanic rocks of the Goldfield Mountains on the south against Proterozoic granitic and metamorphic rocks
on the north. The fault dips about 45 degrees to the south and curves slightly to the southwest down the
course of the Salt River. To the east in the Mormon Flat Dam quadrangle, the fault steepens to about 70
degrees, then dramatically flattens and becomes a low angle fault. Near Canyon Lake it splits into many
branches, but the trend continues to curve southeastward through the Superstition Mountains and may even
connect with the Elephant Butte Fault in the Florence Junction quadrangle (Ferguson and Skotnicki, 1996).
Polished and striated fault surfaces display dominantly dip-slip slickenlines (see Figure 4b). From
this fault-slip data, the orientation of the principle stress axes was determined using techniques that
minimize the angular deviation between a theoretical slip vector, generated by the overall stress tensor, and
any individual observed slip vector. See Reches (1987) and Reches and others (1992) for further discussion
of these stress inversion techniques. The most reasonable solution displays a steeply inclined 0'1 (72°) and a
nearly horizontal, NNE-trending 0'3 (033). The mean stress axes were subsequently calculated with 20'
confidence intervals using a bootstrap method and yield similar results (see Figure 4c). The orientation of
01 is steeply dipping (74°) and 0'3 is NE-directed (032 ± 10°). Given that most of the SW-directed lineations
occur on similarly oriented nonnal faults, 0'1 and 0'2 are not as well constrained as 0'3. These results are
consistent with predominantly dip-slip movement in a NE-SW extensional stress field.
The faults are syn- to post-volcanic (roughly <18.5 Ma) in age, but there are no field relationships
that constraint the minimum age of faulting. Thus, these normal faults may represent extension related with
the youngest phase ofNE-SW metamorphic core complex extension in the Middle Miocene rather than the
slightly younger E-W extension of the Basin and Range Disturbance.

Shear Zones
At Stewart Mountain several narrow, northwest-striking shear zones cut the coarse-grained and
equigranular granites. The zones are between about 0.5-5 meters wide and contain highly sheared granite,
commonly mylonitized and lineated with lineation trending subparallel to strike. Several of the thicker shear
zones contain a fine-grained chloritic biotite schist (map unit Xs). Feldspar and quartz grains in the schlst
appear broken and angular and locally the rock resembles ichloritic breccia'. Not aU of them were mapped
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but the few large zones southeast of Stewart Mountain converge into a major north-northwest-striking
shear zone filled with a foliated quartz vein that could be a dilational jog in a right lateral shear zone.
The biotite schist is the same type of rock found in shear zones in the Usery Mountains, Both at
Stewart Mountain and in the Usery Mountains the shear zones strike north to northwest (and locally
northeast) and cut across the regional foliation. The shear zones represent a younger episode of
deformation, though how young is not certain.
Stewart Mountain Dam
Tilford (1966) postulated that the narrow gorge in which the Stewart Mountain Dam was built, is a
zone of weakness created by at least two approximately north-south-striking faults. He described zones of
gouge and shear zones within the granite downstream from the spillway. Tilford thought that one, unseen
fault probably extended under the main channel on the basis of two different granite bodies meeting there.
Subsequent field work has shown that the outcrop below the spillway is indeed highly fractured and altered.
However, it is not clear if there are two different granite bodies on either side of the dam. The "grey
granite II described by Tilford on the west side is really a diorite (map unit Xd). Exposures on the east side
are crumbly but also look like diorite, but because there is some question it was labelled "diorite plus
granite", In a seismotectonic report of the Stewart Mountain Dam, Anderson and others (1986) also found
that the quality of the rock decreased from the west to the east across the spillway. In the same report they
suggest referring to the reference: Geologic Design Data Report for Stewart Mountain Dam (USBR, 1985),
The existence of this report was discovered too late for incorporation into this study.
Tilford postulated that the fault(s) cutting through the gorge may connect with the fault on the
north side of the reservoir separating granite from rhyolite tuffs. However, the contact between granite and
tuff is not a fault but a moderately to steeply dipping depositional contact.
Scarborough (1981) made a detailed map of the rocks below the spillway. He described several
fracture and gauge zones within granite, as well as a more extensive, northwest-striking fault zone that
projects to the west of the lower spillway. During 1997, deep pools prohibited on-site examination of the
rocks there--the closest we could get was about 3 meters. Hence, the granite/metarhyolite contact there
should be viewed with some caution. To the southeast of the dam the granite contains zones which are
intensely foliated and superficially resemble the metarhyolite. In general, though, the metarhyolite contains
very little biotite, whereas in the granite it is abundant and commonly altered to chlorite and locally
hematite.

DIKES
A few rhyolite dikes intrude lower rhyolite flows and bedded tuff and appear to feed upper flows.
They strike slightly east-northeast. Near Bulldog Canyon one, or possibly two rhyolite dikes intrude
fractures or small-offset faults in bedded tuff and rhyolite. The coarse-grained granite (Xgc) is intruded by
thin, foliated, leucocratic granite and aplite dikes, only one of which, at Stewart Mountain, was large
enough to map at this scale.

MINERALIZATION
Southeast of Blue Point Bridge, the granite (map unit Xgc) contains several irregularly shaped dark
grey-green and red zones. These zones were not mapped separately, but Scarborough (1981) included some
on his map of the same region. In these areas the rock has been altered to hematite and/or chlorite, to
varying degrees. In some zones the matrix has been completely altered to green chlorite. In other areas,
biotite has almost completely altered to hematite. The chlorite-altered zones are commonly sub-circular and
have been observed from the Usery Mountains to Sugarloaf Mountain (in the Adams Mesa quadrangle),
and in different age granite plutons.
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Also, about 2 miles southeast of Blue Point Bridge, a fault displaces granite against granite. The
rock to the south contains extensive hematite alteration, but the granite north does not. The fault is
moderate- to low-angle and alteration is weak to absent northeast of the fault.
A small pit/trench was dug into a foliated quartz vein filling a shear zone at Stewart Mountain.
Fractures in the quartz are coated with hematite.
Locally along the western cliff-face of the Goldfield Mountains, the granite at the base of the
rhyodacite is stained by hematite. From a distance it looks deceptively like a basal basalt flow.
TERRACES
Small remnants of very old river gravels (map unit Qor) are preserved on bedrock about 3/4 of a
mile southeast and southwest of Stewart Mountain Dam and at two locations 1-1.5 miles southwest of Blue
Point bridge. These deposits are about 200 to 300 feet higher than the modem channel of the Salt River and
are probably equivalent to the Sawik terrace (Pewe, 1978). The age of these old river gravels is not wellconstrained, but previous workers have assigned a tentative late Pliocene age to the Sawik terrace deposits
(Anderson et aI., 1986). Since the deposition of these high river gravels several million years ago, long-tenn
downcutting of the Salt River has resulted in deep dissection of the basin-fill deposits. This long-term
downcutting may have been driven by regional uplift of the Transition Zone relative to the Phoenix basin
during the Pliocene and Quaternary (Pewe, 1978; Menges and Pearthree, 1989). Periods of river stability
or aggradation have been superimposed on the long-term downcutting trend, resulting in the formation of a
suite of relatively thin river terrace deposits of different ages. Six distinct levels of the Verde and Salt
Rivers were identified in previous studies (Pewe, 1978). Locally, some of the terraces can be subdivided
into two distinct levels. These terraces range in age from historical (the modem channel and floodplain) to
early Pleistocene-late Pliocene (Sawik terrace of Pewe).
The Salt River is the fundamental control on the development of alluvial landforms throughout the
map area because all tributaries are graded to it. Downcutting of the Salt River has driven downcutting of
aU of its tributaries, resulting in dramatic dissection of the piedmonts mostly north of the river, where most
of the piedmont is composed of dissected Tertiary basin-fill deposits (map unit Tsy). Quaternary terrace
and alluvial-fan deposits on piedmonts represent periods of aggradation, probably caused by climatic
changes that increased sediment supplied from the hillslopes to the tributaries.
South of the Salt River remnants of early and middle Pleistocene river terraces (the Sawik and
Mesa terraces, respectively) rest directly on bedrock. In fact, almost all of the river terraces in the study
area rest on bedrock. Projection of the basin-fill deposits on the north side of the river southward suggests
that the piedmont south of the river was also once buried by basin-fill deposits. South of the map area in
the Apache Junction quadrangle, a high remnant of these deposits rests on the northeast side of Pass
Mountain above 2400 feet (T. 2 N., R. 7 E., section 25). This means that at least 1000 feet of basin-fill
sediments were removed prior to deposition of the Sawik terrace--prior to about latest Pliocene.

LATE TERTIARY GEOMORPHOLOGY
Within the study area there are some important clues to the timing of the inception of the Salt
River. In the western part of the quadrangle basin-fill sediments (Tsy) are finer-grained near State Route 87
and coarser-grained to the north and south. This may be the reason why this area has preferentially eroded
It also implies that the region was the axis of the valley during basin aggradation. It no longer is the valley
axis. At some time, the axis shifted to the south to the current location ofthe Salt River.
Lining up with the old valley axis on the east is a pedimented gap, or saddle, in the granite between
Stewart Mountain on the north and the resistant diorite-capped hill on the south. This gap may have been
an old channel. Because the basin-fill sediments west of the gap are relatively fine-grained, and no river
cobbles were found either in the gap or in Tsy, the channel, if it existed, was probably not a large, throughflowing drainage.
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On the east side of Stewart Mountain a southeast-sloping dissected pediment ends abruptly at am
erosional scarp just west of the Bush Highway. The pediment and scarp can be seen by driving north from
the Salt River to Saguaro Lake. Detennining the age of the pediment is difficult, but it must have fonned
during a period of climatic and tectonic stability. By extrapolating from the inferred ages of other
pediments in Arizona it was most likely formed during the middle to late Pliocene (Menges and McFadded,
1981). Although the erosional scarp may be related to differential weathering of the two granite bodies, it
may also have been carved by an ancestral Salt River. Differential weathering of the granite bodies does
not seem as likely because the contact between the two granites (Xgc and Xge) is gradational and both the
porphyritic and the equigranular granite form resistant ridges immediately to the north and south. If the
scarp was eroded by the ancestral Salt River, it was done when the river was about 300 feet higher than it
is today, coinciding with the level of remnants of the Sawikterrace south of the Dam.
The presence of: (1) a valley axis north of the current axis, (2) a possible non-through-flowmg
paleo-channel between the modem channel and Stewart Mountain, and (3) a pediment surface at the same
level as the Sawik terrace, all imply that the Salt River did not exist in this area until the latest Pliocene or
Early Pleistocene.
After flowing south out of Stewart Mountain Dam, the Salt River makes a right-angle tum and
continues in a strait line through a bedrock gorge until curving around a large alluvial fan emptying into the
river south of Blue Point. The linear trend of the river through the gorge may be controlled by both
lithology and structure. A band of Proterozoic metamorphosed rhyolite and conglomerate projects from the
northeast side of Saguaro Lake southeastward past Blue Point bridge. The rock is locally highly fractured
and erodes relatively easily. Preferential erosion of this band of mostly metarhyolite would form a natural
channel for the river. The topographically high and resistant felsic lavas of the Goldfield Mountains and the
resistant ridge of diorite west of the dam probably also helped to confine the river to the gorge, increasing
erosion of the metarhyolite.
Like the band of metamorphic rocks, the south-dipping master fault bounding the north side of the
Goldfield Mountains also projects southwestward down the course of the Salt River. This fault cannot be
seen anywhere downstream from Saguaro Lake, but it is a major structure and almost surely continues
down towards Blue Point bridge. This fault (or fault zone) may have been more easily erodible, and also
acted to channel to river. Although probably not related to the fault, the porphyritic granite within the flood
plain (and northeastward to the peninsula south of Butcher Jones Cove) is the most strongly foliated
granitic rock in the study area (besides the narrow shear zones). The granite there is crumbly and erodes
easily, also probably contributing to channelization of the river in the gorge.
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UNIT DESCRIPTIONS
FOR THE STEWART MOUNTAIN QUADRANGLE
AZGS OFR-97-12

Ouaternary
Peidmont Deposits
Qyc
Modern alluvium «100 yr). Unconsolidated sand and gravel in active stream channels.
Deposits consist of stratified, poorly to moderately sorted sands, gravels, pebbles, cobbles,
and boulders. These deposits are highly porous and permeable. Soils are generally absent.
Qy

Holocene alluvium «10 ka). Unconsolidated sand to small boulders reaching several tens
of centimeters in diameter upstream but smaller and fewer downstream. These deposits are
dissected as much as about 4 meters in tributaries where they enter Sycamore Creek. Qy
deposits are characterized by stratified, poorly to moderately sorted sands, gravels, and
cobbles frequently mantled by sandy loam sediment. On this surface the main channel
commonly diverges into braided channels. Locally exhibits bar and swale topography, the
bars being typically more vegetated. Soil development is relatively weak with only slight
texturally or structurally modified B horizons and slight calcification (Stage I). Some of
the older Qy soils may contain weakly developed argillic horizons. Because surface soils
are not indurated with clay or calcium carbonate, Qy surfaces have relatively high
permeability and porosity.

QI

Late Pleistocene alluvium (10 to 250 ka). Moderately sorted, clast-supported sandstones
and conglomerates containing subangular to subrounded granitic, metamorphic, and
basaltic clasts in a grussy and sandy tan to brown matrix. QI surfaces are moderately
incised by stream channels but still contain constructional, relatively flat, interfluvial
surfaces. QI soils typically have moderately clay-rich, tan to red-brown argillic horizons.
They contain much pedogenic clay and some calcium carbonate, resulting in relatively low
infiltration rates. Thus these surfaces favor plants that draw moisture from near the
surface. Ql soils typically have Stage II calcium carbonate development.

Qm

Middle Pleistocene alluvium (250 to 750 ka). Moderately to poorly sorted, clastsupported sandstones and conglomerates containing subangular to sub rounded clasts of
granite, basalt, rhyolite, and metamorphic rocks. Argillic horizons are weak to strong. The
deposits are locally strongly indurated by calcium carbonate. Clasts are slightly to
moderately varnished. The unit is deeply dissected and ravines reveal relatively thin
deposits, from 2 to 5 meters thick. Argillic horizons are strongly developed where original
depositional surfaces are well-preserved, but are much weaker or nonexistent on ridge
slopes.

River Deposits
Qycrz Active channel deposits. Unconsolidated, moderately sorted to poorly sorted, clastsupported sand, cobbles, and small boulders. Deposits along Sycamore Creek alternate
between rounded cobbles and grussy sand. Downstream from where the creek exits the
confined gorge and dramatically widens, the majority of the sediments are grossy and
sandy. Because the channel is relatively active there is little or no vegetation.
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Qycrl Modern flood plain deposits (0 to 100 yrs). This surface is inundated during floods. It
consists of moderately sorted, unconsolidated to poorly consolidated sand, cobbles, and
small boulders in recently active channels separated from the main active channel. The unit
also contains sandy and silty overbank deposits.
Qyr

Holocene river terrace deposits (0 to 10 ka). Equivalent to the Lehi Terrace of Pewe
(1978). Consists mostly of unconsolidated, well-rounded pebble- to cobble sized river
gravels surrounded by a sand and minor silt matrix. Also includes overbank sediments
(finely laminated clays, silts, and fine sands). Soil development is limited to slight organic
accumulation at the surface and some bioturbation. This unit is used for terraces along
Sycamore Creek that are higher than water level at flood stage and do not show evidence
of recent flooding (about 10 to 20 feet above channel). Most have upper surfaces covered
by thick groves of Mesquite. Where the surface has an obvious morphology of a fan it was
namedQy.

Qyrz

Younger member of the Lehi terrace. May be inundated in largest floods.

Qyrl

Older member of the Lehi terrace.

Qlr

Late Pleistocene river terrace deposits (10 to 250 ka). Equivalent to the Blue Point
terrace ofPewe (1978). Well-rounded, pebble- to cobble-size river gravels surrounded by a
sand and minor silt matrix. Soil development includes moderate clay and calcium
carbonate accumulation.

Qlrz

Younger member of the Blue Point terrace.

Qlrl

Older member of the Blue Point terrace.

Qmr

Middle Pleistocene river terrace deposits (400 to 750 ka). Equivalent to the Mesa
terrace of Pewe (1978). Well-rounded pebble- to cobble-size river gravels strongly
indurated by calcium carbonate (poorly exposed). Well-developed argillic horizons where
terrace surface is well-preserved.

Qmrz Younger member of the Mesa terrace.

Qmrl

Older member of the Mesa terrace.

Qor

Early Pleistocene river terrace deposits (750 ka to 2 Ma). Equivalent to the Sawik
terrace of Pewe (1978). Well-rounded pebble- to cobble-size river gravels, strongly
indurated by caliche. An exposure on the northwest side of the confluence of Mesquite
Wash and Sycamore Creek stands 180 feet above the modem channel and contains some
very large rounded boulders of basalt 1 to 2 meters across. Clasts exhibit strong desert
varnish, and larger clasts are split and pitted.
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Tertiary Units
Tsy

Younger sedimentary basin-fill deposits (late Tertiary). Tan-colored, subhorizontally
bedded, moderately to poorly sorted sandstones and conglomerates. Finer-grained silt,
sand, and pebbles are composed mostly of subangular granitic gruss. Coarser cobbles and
small boulders are mostly subangular to subrounded metamorphic clasts, Tertiary volcanic
rocks and, locally, granite. Exposures on the north side of Saguaro Lake form a northdipping fanning-dip sequence, and the unit is locally thinly bedded with local shallow,
laminar cross-beds. North of Saguaro Lake this unit is moderately to strongly consolidated
(with silica cement), and contains poorly sorted, angular to subrounded clasts of granite,
rhyolite, and rhyodacite from sand to small boulders.

Tsb

Monolithic breccia (middle to late Tertiary). Strongly indurated clast-supported breccia.
At Blue Point, on the north side of the Salt River, the unit is poorly sorted and contains
angular to subangular clasts of equigranular coarse-grained granite (map unit Xge) and
Tertiary rhyolite, in a fine-grained matrix. Largest clasts are 20-35 em wide. The
relationship to the neighboring tuff is unclear; it possibly overlies the tuff.

Ttl

Bedded tuff (middle Tertiary). This light grey to tan, crudely bedded lithic tuff contains
subrounded to subangular clasts of rhyolite (map unit Tr), pumice, and minor granite (map
unit Xge). Exposed only north of Blue Point.

Ttl

Massive tuff (middle Tertiary). This unit in a non-bedded, fine-grained tuff. It weathers
orange-tan and is covered by green-yellow lichen. Exposed only north of Blue Point. May
be equivalent to the tuffs (map unit Tt) interbedded with rhyolite flows.

Tb

Basalt (middle Tertiary). This rock contains phenocrysts of subhedral olivine and
pyroxene, and subhedral to euhedral plagioclase, all in a blue-grey aphanitic matrix.
Pyroxene is dark green to black. Olivine is extensively altered to iron oxides. Contains at
least three flow units interbedded locally with light orange-tan fluvial sediment. This unit is
exposed (1) in the southwest corner of the map, where it overlies conglomerate (map unit
Tc), (2) at Blue Point, where it also overlies conglomerate, and (3) north of Stewart
Mountain, where it is interbedded with conglomerates and sandstones of map unit Tsy.

Tr

Rhyolite (middle Tertiary). This unit consists of multiple flows of crystal-poor rhyolite
lavas containing 2-10% anhedral to subhedral phenocrysts of sanidine, quartz, and minor
biotite and plagioclase, all up to about 3 mm, in a grey to brown vitric matrix. Flow units
are commonly separated by yellow bedded lithic tuffs (map unit Tt). Some exposures of
rhyolite appear to intrude lower flow units and truncate tuff-rhyolite contacts. A flow unit
at or near the top of the sequence is slightly more crystal-rich (not mapped separately). In
many areas the distinction between lava and tuff was made difficult due to extensive
devitrification of the rhyolite lavas--where devitrified the lavas are yellow and crumbly and
from a distance look like tuff. The presence of devitrified spherules and the absence of
bedding distinguishes yellow lava from tuff.
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Tri

Intrusive rhyolite (middle Tertiary), Contains rare anhedral to subhedral 1-3 mm
phenocrysts of sanidine in a grey, glassy, aphanitic matrix. Almost indistinguishable from
rhyolite flows (map unit Tr) but forms near-vertical dikes.

Tt

Bedded tuff (middle Tertiary), Orange-tan, light grey to yellow, crystal-poor, lithic-rich
tuff. Crudely to thinly bedded. Contains 1-3 mm anhedral phenocrysts of quartz, biotite,
and sanidine. Also contains abundant, moderately to poorly sorted subangular to
subrounded clasts of pumice, rhyolite, dacite, basalt, and granite. Locally, the unit is
interbedded with thin (0.5-2 meters), indurated sandstone beds containing pumice and lithic
clasts. Interbedded with rhyolite flows of map unit Tr.

Trda

Rhyodacite (middle Tertiary), Crystal-rich lava containing about 40-50% subhedral to
euhedral biotite, sanidine, and minor quartz in a tan-pink: matrix. Underlies rhyolite lavas.
Forms the steep cliffs south of Stewart Mountain Dam, and one small exposure in the
southeast comer of the map.

Td

Dacite (middle Tertiary), Complex assemblage of massive dacite flows. The rock
contains abundant subhedral to euhedral 1-15 mm phenocrysts of clear to light grey
plagioclase and subhedral to euhedral 1-8 rom phenocrysts of biotite and minor
hornblende, in a tan to dark maroon or blue-purple aphanitic matrix. The unit is crystalrich, containing about 25-30% phenocrysts. The mafic minerals are locally fresh or altered
to hematite. This unit is exposed only in the southeast corner of the map where it is
underlain by a thin basalt flow. The dacite forms massive, locally flow-banded outcrops
greater than about 500 feet thick. No bedding is visible. The great thickness, the absence
of bedding, and local near-vertical flow-foliation suggests that the dacite in this area is part
of one or more eroded lava domes.

Tbl

Lower basalt (middle Tertiary), Thin basalt flow, typically less than 5 meters thick, near
or at the base of the Tertiary volcanic section. Contains 1-3 nun of olivine and pyroxene in
a dark grey aphanitic matrix. Weathers dark blue-grey.

Tdt

Bedded tuff (middle Tertiary), Thinly bedded tan to light maroon lithic tuff near or at the
base of the dacite. The rock contains subangular clasts of granite up to about 10 cm
across. 'This unit is exposed in two small outcrops in the southeast comer of the map. It is
not in depositional contact with any other unit, but it is similar to tuffaceous rocks at the
base of dacite in the Apache Junction and Goldfield quadrangles.

Tc

Conglomerate (middle Tertiary), This unit is exposed in small outcrops west of the cliffface of the Goldfield Mountains, beneath basalt in the southeast comer of the map and at
Blue Point, and below tuff on the northeast side of Saguaro Lake. In the southwest comer
of the map the deposits underlie basalt and contain clasts of granite (Xgc) and fine-grained
granite or metarhyolite. At Blue Point the unit forms a very localized outcrop underlying
basalt and contains only clasts derived locally from the equigranular coarse-grained granite
(Xge). West of the cliff-face the unit is clast-supported, and contains only locally derived
clasts of granite (map unit Xgc). The larger-sized clasts range in size from a few
centimeters to about 30 cm, and are commonly poorly sorted and sub angular to
subrounded. Exposures are poorly to moderately consolidated, with a silica cement.
Northeast of Saguaro Lake the lower 10 meters is poorly stratified containing poorly
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sorted angular clasts of metarhyolite (map unit Xr). The upper 5 meters is medium-bedded
conglomeratic sandstone containing clasts ofXr, Xgc, and minor sanidine-phyric light grey
rhyolite, all in a well-indurated, silica-cemented matrix.
Proterozoic Intrusive Rocks
Xqv

Foliated quartz vein. This exposure crops out on Stewart Mountain. It is white to browntan, and foliated, with foliation parallel to regional trend. The outcrop is composed of both
massive vein quartz and many thin, white, quartz veinlets which strike parallel to foliation
and are themselves foliated and slightly folded. Contacts are more complex than actually
shown. A pit/trench was dug across the vein, revealing hematite-coated fractures.

Xs

Biotite schist. Contains fine-grained, dark green biotite and less abundant grey feldspar.
Biotite is almost everywhere altered to chlorite. Locally contains rare cubic hematite
porphyroblasts up to 2 mm wide. Feldspars appear broken. Resembles a chloritic breccia
associated with Tertiary extensional detachment faults in Arizona. Foliation is locally
weak but is mostly very strong. This rock is confmed to narrow northwest-trending zones
of intense shearing within the porphyritic and equigranular granites (map unit Xgc) at
Stewart Mountain.

Xge

Equigranular coarse-grained granite (Proterozoic). Medium- to coarse-grained,
equigranular to slightly K-feldspar porphyritic. Contains milky grey to clear quartz, light
grey plagioclase, medium grey K-feldspar, and biotite (all subhedral). The rock also
contains rounded xenoliths of fine-grained biotite, quartz and feldspar. Weathers into
spheroidal boulders and sand-sized gruss. Mineralogically, this rock resembles the coarse
grained granite (Xgc). Foliation is very weak to non-existent. This unit may be a phase of
Xgc. Intrudes diorite (map unit Xd).

Xd

Diorite (Proterozoic). Dark grey-green, medium- to slightly coarse-grained, equigranular
plutonic rock, ranging from diorite to quartz diorite. Contains light grey plagioclase, minor
K-feldspar and quartz, abundant dark green biotite partially altered to chlorite, and minor
hornblende. This unit forms angular to rounded boulders that are very difficult to break.
Fonns resistant outcrops west of Stewart Mountain Dam. Intrudes map unit Xr and
intruded by map unit Xge.

Xgc

Coarse-grained granite (Proterozoic). This porphyritic coarse-grained granite contains
1-3 cm long blue-grey K-feldspar phenocrysts in a matrix of anhedral to subhedral 2-15
mm wide phenocrysts of light grey plagioclase, clear-grey to milky blue-grey quartz, and
felty masses of biotite. Plagioclase locally appears chalky-white compared to blue-grey Kfeldspar. Sphene is visible locally. Biotite is commonly chloritized, and imparts a slight
green tint to the rock. In other areas, biotite is partially altered to hematite and gives the
rock an orange hue. In the south-central part of the study area, the rock south of the fault
cutting through the granite is extensively altered to hematite. Locally, the rock contains
rounded, oblong xenoliths of fme-grained biotite-feldspar-quartz and possibly hornblende.
In the Usery Mountains the unit contains well-defined lenticular foliated zones with sharp
boundaries between foliated and weakly to non-foliated zones. In the Stewart Mountain
quadrangle foliation is pervasive, and very strong on the south side of the Salt River. The
unit is locally cut by lighter-colored, fine-grained, foliated granitic dikes. Xgc correlates
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with the granite at Arizona Dam Butte, west of the study area, and, in general, grain-size
increases from west to east.
Proterozoic Metamorphic Rocks
Xvi

Mafic to intermediate hypabyssal intrusive rock. Dark green lenticular intrusion
containing phenocrysts of plagioclase and hornblende(?), in a dark green aphanitic matrix.
Occurs in one small outcrop between phyllite (Xp) and metaconglomerate (Xc).

Xr

Metarhyolite (Proterozoic). This rock contains porphyroblasts of subhedraI, partially
rounded light grey feldspar 3-4 mm wide, slightly larger milky blue, partially rounded
quartz up to about 8 mm wide, and smaller anhedral to subhedral biotite and minor
muscovite, all in a medium grey aphanitic matrix. Crystals are more easily seen on
weathered surfaces. Exhibits shades of pink, green, and grey. Locally fiamme-like features
are visible, suggesting part of this unit may be a welded tuff. Generally resistant and forms
steep hills with blocky, angular clasts on the northeast side of Saguaro Lake and southwest
of Stewart Mountain Dam. Foliation is weak to strong. Local folding is visible at Blue
Point Bridge, where the rock is also intruded by a fme- to medium-grained feldsparamphibole-rich dike. Intruded by Xge.

Xc

Metaconglomerate (Proterozoic). Contains clasts of fine- to medium-grained,
leucocratic, equigranular to slightly K -feldspar porphyritic granite, and clasts of felsic lava
containing clear quartz and white feldspar (1-4 mm) in an aphanitic tan to dark grey
siliceous matrix. Some clasts show flow banding. Also locally contains dense, heavy clasts
which contain 2-6 rom subhedral phenocrysts of plagioclase and K -feldspar in a dark green
fine-grained matrix. All clasts are well-rounded and range in size from small pebbles to
about 30 em across. Clasts resemble river cobbles and are poorly sorted. Matrix is finegrained quartz-feldspar-sericite. Locally may be a sandstone. Foliation is weak to absent
and the strongly indurated rock generally breaks into angular blocks. The contact between
map units Xc and Xp is very locally exposed in a few gullies. Rounded pebbles are
entrained and completely surrounded by phyllite, but it is not clear which unit is older.

Xp

Phyllite (Proterozoic). Fine-grained, light grey to dark grey-green rock containing quartz
and feldspar fragments up to 2 mm wide in a sericitic matrix. Biotite and muscovite fonn
thin banding, possibly reflecting alteration of primary bedding features. Locally, light grey
to pink stretched pumice fragments are visible. Rock is very fissile compared to rhyolite
(map unit Xr). This unit may contain protoliths of tuff, volcaniclastic sediments, and some
lava.
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