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Figure 1.--Index map showing the West Clear Creek Roadless Area.

made along east-west flight lines about 0.8 km apart
and flown at an average altitude of 985 ft (300 m)
above the ground surface. A regional magnetic field
(International Geomagnetic Reference Field of 1975)
updated to months flown was removed from the data and
a constant of 50,800 was added to the adjusted total
field intensity values.

The aeromagnetic map shows an irregular pattern
of small high-gradient anomalies in the central and
western parts of the area, and general low magnetic
relief in the eastern part. The anomalies are caused
by contrasts in magnetic properties of the various
rock units. Basaltic rocks generally contain compara-
tively large amounts of magnetic minerals, mainly
magnetite, and therefore possess stronger intensities
of magnetization than the more silicic volcanic rocks
of lower magnetite content. Sedimentary rocks usually
contain Tittle or no magnetite, and are considered
here to be essentially nonmagnetic. The high magnetic
gradients that bound most of the anomatlies indicate
that their sources are exposed or lie in the shallow
subsurface.

INTERPRETATION OF MAGNETIC FEATURES

Low magnetic gradients occur over the pre-
Tertiary sedimentary rocks bordering Clover Creek and
Toms Creek and along the east side of Willow Valley in
the eastern part of the area. Between Toms Creek and
West Clear Creek, a broad magnetic high (A) of small
amplitude suggests relief on the Precambrian basement
surface or an intrusive body located at considerable
depth. A linear magnetic gradient on the southeast
side of the high coincides with the northeasterly-
trending Toms Creek fault. The gradient continues
northeastward and suggests that the fault extends in
that direction, perhaps, as far as Long Valley on the
east side of the area. Near the head of Willow
Valley, thin basalt flows, cause a weak magnetic high
(B) that is superimposed on the low gradients
associated with the sedimentary rocks.

West of Willow Valley, low magnetic relief
characterizes thin volcanic rocks along the north rim
of West Clear Creek canyon and a minor magnetic Tow
(C) occurs over pyroclastic materials and small flows
underlying low hills near Maxwell Park. Reversed or
abnormally directed magnetization in flows near the
hills may be the main source of the magnetic low. A
prominent magnetic high (D) indicates a thicker
accumulation of basalt flows on Snake Ridge to the
northwest on the margin of the roadless area.
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West of Bear Canyon, magnetic lows (E) mark the
sedimentary rocks exposed along canyons on the south
side of West Clear Creek and weak magnetic intensity
is expressed by thin volcanic rocks on the upland.
Magnetic maxima (F) are coincident with thicker parts
of the volcanic sequence occurring under Calloway
Butte and near Tule Butte. To the south, a small
minimum (G) indicates a thin basalt cover similar to
anomaly "E" near the head of Meadow Canyon and north
of the Zane Grey Highway (now called Forest Highway 9
and the General Crook Highway).

Near the mouth of Meadow Canyon, high magnetic
gradients trend northeastward across the area. The
gradients coincide with the Cash Tank fault and mark
the edge of a rapidly thickening volcanic sequence to
the west. From linear trends of the gradients we
infer that a branch of the fault may continue north-
eastward along drainage on the east side of Snake
Ridge (anomaly "D"); another branch probably extends
southwestward into Salmon Lake Basin.

In the central part of the area, a broad magnetic
high (H) Ties over volcanic rocks on Oak Hill south of
West Clear Creek. The anomaly has an amplitude of
about 400 gammas and is attributed mainly to basalt
flows. Magnetic gradients indicate that the thickest
accumulation of the flows lies beneath the crest and
upper slopes of the hill. The shape of the anomaly
suggests that thinner parts of the lava pile extend
east to near Meadow Canyon and south to Toms Creek
Road (now called the General Crook Highway' and Forest
Highway 9).

The strongest magnetic high (I) in the map area
is found over Indian Flat on the north rim of West
Clear Creek canyon. The anomaly extends eastward to
include a second peak southwest of Buckhorn Moun-
tain. Magnetic maxima of about 700 and 400 gammas
occur near the canyon rim bordering Indian Flat and
south of the second peak, respectively. The combined
anomaly is associated with volcanic rocks and may be
the expression of a major source of extensive basalt
flows in this part of the area. The maxima may be
reinforced by volcanic plugs near the rim of the
canyon.

A narrow meandering zone of low magnetic
intensity (J) occurs parallel to the canyon of West
Clear Creek west of the Cash Tank fault. Along east-
west segments of the canyon, the zone is shifted
sTightly southward of the canyon floor and has steeper
gradients. On more northerly trending segments 1ike
the segment in the Big Spring area, it coincides with
the canyon floor and has gentle gradients. Anomaly

“J" is a combination of several effects including
negative end effects of flows in the canyon walls,
variation in flight altitude, position of magnetic
detector with respect to canyon rim and walls, and
magnetic effects of rocks in the canyon floor. The
major geologic factors causing the anomaly are the
large topographic feature of West Clear Creek canyon
and the exposure of nonmagnetic sedimentary rocks
overlain by a thick sequence of as much as 490 m
(1,600 ft) of basalt having high magnetic intensity.
The Tow intensity zone (J) extends westward to the
mouth of the canyon where it decreases in intensity
and broadens over sedimentary rocks of the Verde
Formation overlying the more deeply buried volcanic
rocks.

Southwest of Black Mountain, a magnetic high (K)
with two maxima 1ies over volcanic rocks bordering
Black Mountain Canyon. The main maximum has an
amplitude of about 200 gammas and is centered on the
south rim of the canyon. The maximum is probably
caused by mafic rocks of a volcanic vent in slopes
beneath the south flank of the maximum. The other
maximum has a much 1ower amplitude, about 100 gammas ,
and is attributed to basaltic rocks on the south :
slopes of Black Mountain. Similar rocks along the
canyon rim lie beneath the northern and western flanks
of the high and also contribute to the amplitude of
the anomaly. On the edge of the high, a small
satellite maximum (L) marks the plug and flows of an
andesite vent west of Thirteenmile Rock Butte.

A minor magnetic low (M) is nearly coincident
with Thirteenmile Rock Butte and an adjoining
northeast-trending ridge. From its trend, this Tow
appears to be a southwestward extension of the "J"
anomaly; however, the topography is physiographically
different and the ridge it overlies is almost entirely
basalt. The lens of silicic tuff exposed in the ridge
may be from a Tocal vent, but too little of it is
exposed to indicate a sufficient volume that would
explain the negative anomaly. Volcanic and inter-
bedded sedimentary strata enclosing the area of
Thirteemmile Rock Butte have been found to be
reversely polarized, whereas overlying strata sampled
along the highway east of the butte are, with one
exception, normally polarized (D. P. Elston, written
commun., 1981). Anomaly "M" may reflect a band of
reversely polarized strata whose magnetization has
reduced the total field intensity in this area.

East of the butte, a magnetic high (N) of about
200 gammas Ties over the Devils Windpipe and the old
Toms Creek Road. The anomaly seems to be associated
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with flows along high ridges extending southward
beyond the area of the map. Small maxima of the
feature may be the magnetic expression of dikes or
small feeders exposed in the head of a gulch near the
road.

A narrow zone of high magnetic intensity (0) with
several maxima lies along the north rim of West Clear
Creek canyon between Cactus Mountain in the western
part of the roadless area and Blodgett Basin to the
east. Near the basin, the zone turns northward and
continues to Bald Hill. The north-trending part of
the zone contains prominent maxima that are caused
partly by coherent vent material underlying Bald Hill
and by lava flows along the high ridge to the south.
Maxima in the south and west parts of the zone are
associated with a thick basalt sequence underlying
hills near the rim and spurs in the canyon wall.

West of Bull Pen Ranch on the floor of the
canyon, steep magnetic gradients coincide with an
inferred fault along which the volcanic rocks were
displaced down toward Verde Valley. To the south,
magnetic lows and strong gradients suggest the
presence of other northwest-trending faults (not
mapped and possibly buried) that cut across West Clear
Creek near the mouth of Black Mountain Canyon.

In the west end of the area, magnetic highs and
Tows of small amplitude occur over gravel deposits and
the Verde Formation overlying the basaltic rocks along
the edge of the Verde Valley. These features probably
reflect the topographic relief on the eroded volcanic
surface.

No mineral occurrences are known within the
roadless area and the magnetic anomalies described
above do not require that mineralization be present in
their interpretation. Where mineralization is found
beyond the eastern and western boundaries of the area
(Ulrich and Bielski, in press), the magnetic data do
not produce unusual patterns or obviously related
anomalies.
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