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INTRODUCTION

These maps are part of a folio of maps of the Medford 1° by 2°
quadrangle, Oregon, prepared under the Conterminous United States Mineral
Assessment Program. Other publications in this folio discuss the geology,
geophysics, geochemistry, and mineral assessment of the Medford 1° by 2°
quadrangle and are listed in the references at the end of this report.

The distinctive magnetic properties of the major rock types of the
Medford 1° by 2° quadrangle often produce explicit magnetic anomalies. For
example, contacts between magnetic ophiolitic rocks -with nonmagnetic
sedimentary rocks cause abrupt aeromagnetic boundaries even though these
contacts may be buried at some depth below the topographic surface. Careful
study of the aeromagnetic data, therefore, can provide insights about the
geology and the mineral resource potential below the mapped surface. For
example, aeromégnetic data may indicate the presence of an ultramafic body at
shallow depth that'is connected to an ultramafic outcrop with known chromite
deposits.

This interpretive report isolates and describes the most important
magnetic features of the Medford 1° by 2° quadrangle. Anomaly patterns were
identified from the aeromagnetic compilation (sheet 1) and were divided into
four types based on their probable source: U, anomalies caused by ultramafic
rocks; P, anomalies caused by plutonic rocks; V, anomalies caused by volcanic
rocks; and F, lineations that may be due to faulted contacts. Anomaly
patterns identified as U, P, or V are shown as outlined areas on sheet 2.
These areas are intended to describe the boundary of the main part of the
magnetic source rather than the boundary of the anomaly itself or the boundary
of a mapped geologic feature that may be responsible for the anomaly.
Likewise, lines labeled F are drawn along the approximate contact of the
magnetic and nonmagnetic regions. The reader should keep in mind, however,
the nonuniqueness of the location of these boundaries (for example, the shape
of the anomaly over a buried magnetic sphere is independert of the sphere's
diameter) .

In many cases, the identification of an anomaly or an anomaly pattern is
straight forward. There is little doubt, for example, that anomaly P, is
caused by the Grants Pass pluton, based on the geology (Smith and others,
1982) and the aeromagnetic data. Other identifications, such as anomaly Pigr
are more speculative because the magnetic anomaly is unrelated to the rocks
mapped at the surface; these more speculative identifications are so noted in
the descriptions that follow.

(fig. 1, table 1). Area A is from Balsley and others (1960), a hand-
contoured, 50-gamma contour map published at a scale of 1:96,000 from data
measured by the USGS in 1950. Areas B and C were flown by private contractor
during 1978 (USGS, 1979), and area D was flown by Oregon State University in
1980 (McLain, 1981). Data from areas B, C, and D are available in digital
form. All surveys were flown along parallel east-west flichtlines and at a
constant barometric altitude (table 1).

The following steps were employed to produce this compilation:
(1) Area A was hand-digitized along flightlines using the published map of
Balsley and others (1960), and a constant value of 1750 gammas was subtracted
from each datum. (2) The data of each area were interpolated to a rectangular
grid using standard numerical techniques. The grid spacing for each area was
500 m. (3) Each area was machine-contoured at an interval of 50 gammas using
the rectangular grids. (4) Finally, the four areas were photographically
spliced together. Because the four surveys were acquired with different
specifications and at different times, some discontinuities appear along their
boundaries. Techniques are available for numerically meshing separate
aeromagnetic surveys to eliminate boundary discontinuities, but they often
result in significant modification of anomalies within the individual
surveys . The photographic splicing used here more accurately portrays the
original data.

Space between data (fig. 1) never exceeds 1.7 km except in two regions of
area D: at lat 42°42' N., long 122°40' W. and at lat 42°53' N., long
122°42'W. DAircraft altitude is relatively high above the topographic surface
in these areas so that anomalies are expected to have rather long
wavelengths. Therefore, the interpolation of surrounding data into these gaps
should not produce serious errors.

MAGNETIC SUSCEPTIBILITY MEASURFMENTS

Tables 2 and 3 show 163 magnetic susceptibility determinations for
various types of rocks from the Medford 1° by 2° quadrangle. These were
determined with a bridge-type susceptibility meter applied to small cores
taken from unoriented hand samples.

An unexpected result of these measurements is the high susceptibilities
of the gabbro and metagabbro samples (arithmetic average = 8.51+0.95 x 10_3
emu), which are significantly more magnetic than even the ultramafic rock
samples (arithmetic average = 5.15+0.74 x 1072 emu). However, a number of
studies (for example, Saad, 1969) have shown that susceptibility of moderately

serpentinized wultramafic rocks increases exponentially with degree of
serpentinization. The arithmetic average for ultramafic rock samples in
table 2 may be lower than typical ultramafic rocks of the Medford 1° by 2°
quadrangle because table 2 reflects a natural sample bias toward less-
weathered, less-serpentinized, and, therefore, less-magnetic outcrops.

Magnetic susceptibilities for the various major plutons of the quadrangle
are shown in table 3. A statistical study of these samples (Page and others,
1983) shows that some of these plutons can be divided into two classes:
magnetic and nonmagnetic. For example, samples from the Grants Pass,
Jacksonville, and Gold Hill plutons are typically an order of magnitude more
magnetic than samples from the Ashland and Grayback plutons.

MAGNET IC TERRANES

The aeromagnetic data (sheet 1) can be divided into several distinct
areas based on the patterns of the aeromagnetic anomalies and on the mapped
geology (Smith and others, 1982). For example, the volcanic rocks of the
Cascade Range produce scattered, high-amplitude, short-wavelength anomalies
whereas the ophiolite belts in the western part of the map area produce
arcuate, linear anomalies. Less magnetic rocks, such as the Dothan Formation,
are characterized by very subdued anomalies.

Various areas of the Medford 1° by 2° quadrangle with distinct patterns
of magnetic anomalies (sheet 1) are shown in figure 2. The areas are
characterized as follows:

Area I: Subdued, semicircular anomaly; Tertiary sedimentary basin.

Area II: Arcuate belt of anomalies with broad gradients; buried ultramafic
terranes; Jurassic rocks exposed at the surface.

Area III: Subdued anomalies; Dothan Formation; Jurassic and Cretaceous.

Area IV: Arcuate belt of high-amplitude, often linear anomalies; the
Josephine Peridotite and other ultramafic terranes; Jurassic or
older rocks exposed at the surface.

Area V: Subdued anomalies with northeast-trending lineations; Jurassic
metavolcanic and metasedimentary rocks. '

Area  VI: Subdued anomalies; shales of the Illinois Valley

Area VII: Arcuate belt of high-amplitude, linear anomalies with broad
gradients; largely caused by ultramafic terranes; perhaps
Paleozoic and Triassic or Jurassic.

Area VIII: Melange of the Takilma area.

Area IX: Subdued anomalies; Paleozioc and Triassic metavolcanic and
metasedimentary rocks.

Area X: Confused pattern of anomalies; melange of Dutchman's Peak;
Paleozoic and Triassic.

Area XI: Scattered high-amplitude, short-wavelength anomalies; Tertiary and
Quaternary volcanic rocks of the Cascade Range.

Anomalies caused by ultramafic rocks

The west half of the Medford 1° by 2° quadrangle is characterized by
several great, low-angle thrust plates emplaced during the Nevadan (Late
Jurassic) orogeny (Irwin, 1964). Ultramafic rocks, chiefly peridotite, are a
major component of this area and, since serpentinized peridotite is highly
magnetic, produce many of the distinctive anomaly patterns of this region.
These patterns occur as several arcuate, generally northeast-trending bands of
high-amplitude, short-wavelength anomalies, the bands extending entirely
across the aeromagnetic map. The shapes of these anomalies indicate their
sources are tabular, roughly horizontal, disconnected sheets commonly buried
at shallow depth below the surface. Moreover, these tectonic slices, because
of their relatively high density, usually produce arcuate anomalies in the
isostatic residual gravity map of the Medford quadrangle (R. J. Blakely and
Lisa Senior, unpub. data, 1982).

Many of these magnetic features 1labeled U are discussed in earlier
reports by Blakely and Senior (1983), by Blakely and others (1983), by Barnard
and others (1981), and by Blakely and Page (1980).

Uy: The Josephine Peridotite and the ophiolite of the Pearsoll Peak area
(Smith and others, 1982) produce this area of pronounced short-
wavelength, high-amplitude magnetic anomalies. These rock units are
bounded on all sides by major faults, and in the southern part of U1,
the magnetic boundary closely follows the tectonic boundaries. In
some areas north of the Josephine Peridotite, however, the magnetic
boundary does not agree with the mapped contacts. For example, much
of F1 is offset 1 to 2 km east of the mapped contact of the magnetic
ophiolite with the nonmagnetic Dothan Formation. Also, the Briggs
Creek Amphibolite of Garcia (1979), which crops out at the north tip
of Uqs is probably insufficiently magnetic to produce the observed
anomalies in this region. These examples suggest that the source of
much of anomaly pattern U, may be a magnetic unit buried beneath the
surface, possibly a disconnected slab of ultramafic material.

A magnetic model derived from data along profile A (sheet 2) is
shown in figure 3. The west end of profile A crosses the north tip
of anomaly pattern Uqe Assumptions implicit in this model are (1)
that bodies continue to wiformly to great distances in the
direction$ perpendicular to the profile, and (2) that the
magnetization throughout each body is uniform and parallel to the
Earth's magnetic field. The first assumption ignores the three-
dimensional shapes of the ultramafic sheets, but introduces only
minor errors because the major anomaly boundaries in this area are
linear for several kilometers in the northeast direction. The second
assumption is more tenuous because it asserts that remanent
magnetization of these rocks is small compared to  their
susceptibility, a requirement that ultramafic and plutonic rocks may’
not satisfy, The “calculated profile over anomaly U, is a close
approximation to ‘the observed profile, especially considering the
simplicity of the model. Errors caused by the assumptions of the
model would not alter the important conclusion that many anomalies of
pattern U, are due to thin (<500 m), tabular magnetic bodies at
shallow depth (0 to 1 km) below the topographic surface.

Uy: Anomalies of pattern U are caused by isolated fragments of
ultramafic rock shown on tzhe geologic map (Smith and others, 1982) as
components of the ophiolite of the Onion Mountain area. However, the
region around U, has a number of outcrops of the same ultramafic unit
that do not produce anomalies because these outcrops are either
weakly magnetized or very thin.

Us: Comments above for U2 also apply to this anomaly as well. Data along
profile A (fig. 3) demonstrate that the main source of anomaly U3
must be below the topographic surface. The west boundary of U3 is
marked by an east-dipping thrust and a narrow wedge of serpentinite
that may mark the rise of this buried source to the topographic
surface.

U4: Peridotite of the ophiolite of Pearsoll Peak (Smith and others, 1982)
crops out in this region and probably causes this anomaly. The broad
gradients and the isolated nature of anomaly U, show that the main
magnetic part of the ultramafic mass in this region is an isolated
wedge buried below the topographic surface.

Ug: Anomaly Ug is the highest-amplitude anomaly of the entire Medford 1°
by 2° map, and its origin has been discussed elsewhere (Blakely and
others, 1983). It primarily overlies cumulate gabbro and metagabbro
of the ophiolite of Pearsoll Peak and, based on the susceptibility
measurements shown in table 1, these rocks appear to be sufficiently
magnetic to produce Ur. Geologic mapping, however, shows that this
region is underlain at shallow depth by ultramafic rocks, and we
prefer to interpret the source of anomaly Ug to be an unexposed,
disconnected wedge of serpentinized ultramafic rocks.

Ug: Anomaly pattern Ug is underlain by Jurassic and Tertiary sediments
and by metagabbroic rocks, which are unlikely to be sufficiently
magnetic to generate high-amplitude anomalies. Anamaly pattern Ug
and its continuation to U, are typical of anomalies caused by
ultramafic rocks. Moreover, lineation Fyur which forms the east
boundary of U., continues smoothly to the south, where it is
coincident with the edge of a thin sheet of ultramafic rocks thrust
from the east over the Dothan Formation. Modeling experiments
demonstrate that this ultramafic sheet is the source of the short-
wavelength, high-amplitude anomalies at this south extremity (Blakely
and others, 1983). It seems likely, therefore, that anomaly patterns
U6 and U, are caused by widespread mafic or ultramafic rocks buried
at shallow depth below less magnetic rocks.

Uqt The volcanic and intrusive rocks exposed at the surface are unlikely
to be the source of anomaly pattern Uge Modeling experiments
(Blakely and Senior, 1983) show that the actual source of anomaly
pattern U, is a thin (<2 km thick) slab buried at shallow depth
(<500 m) below the surface, and that it is probably a buried sheet of
mafic or ultramafic material. See Blakely and Senior (1983) for a
detailed description of anomaly pattern Us.

Ug: This anomaly is over the dacite of Saddle Peaks and is the' only
anomaly within pattern U, that is caused primarily by rocks cropping
out at the surface (Blakely and Senior, 1983). It is not known why
this particular region of the dacite is sufficiently magnetic to
produce a substantial anomaly.

Ug: This anomaly pattern is very similar in wavelengths and amplitudes to
Uge Its source is probably a detached slab of mafic or ultramafic
rocks buried below the 1less magnetic Tertiary sedimentary and
volcanic rocks mapped at the surface. Its south boundary is
controlled by a major east-west strike-slip fault (FS) .

Uqp: Serpentinized peridotite is mapped prevalently in this region and is
probably the main sourece of anomaly Uyg* The south boundary of the
peridotite is truncated by an east-west, strike-slip fault reflected
in the aeromagnetic data by Fg-

Ujqe Uqot These isolated, short-wavelength anomalies appear related to small,
isolated outcrops of ophiolitic rocks with ages ranging from
Paleozoic to Jurassic. The anomalies together form an arcuate band
that extends north-northeast across the entire 1° by 2° map and
suggests these tectonic fragments are related to each other by their
emplacement. In many cases, the anomalies have lateral extents that
greatly exceed the dimensions of the outcrop and indicate where the
magnetic components of these ophiolites exist below the surface.

UH: This pattern consists of ten isolated anomalies related to small,
isolated outcrops of Paleozoic and Triassic ultramafic rocks.

12% A number of isolated anomalies form pattern Uyge The likely sources
of these anomalies are fragments of a serpentinite sheet, which are
part of the Jurassic ophiolite of the Sexton Mountain area. Note
that some of these anomalies are located within the Tertiary volcanic
rocks of the Western Cascades, and are here interpreted to be caused
by serpentinites below the much younger volcanic rocks.

Uq3: Pattern Uqj is a cluster of isolated anomalies that appear to be
caused by mafic or ultramafic fragments. Each of these anomalies is
associated with mapped serpentinite of the melange of Dutchman's
Peak, Paleozoic and Triassic in age.

Uqa: Two linear anomalies labeled U overlie the melange of the Takilma
area and are probably related to serpentinite, which is. a major
component of the melange.

Magnetic anomalies caused by plutons

Anomalies labeled P on the interpretive map are inferred to be caused by
plutonic bodies. Aeromagnetic anomalies caused by plutons are ususlly oval in
shape and commonly have broad gradients around their boundaries. For further
discussions about the magnetic properties of plutons and for pluton
namnenclature in the Medford 1° by 2° quadrangle, the reader should refer to
Page and others (1983) in this folio. E

Pq: The boundary of this magnetic anomaly is closely coincident with the
boundary of the Grants Pass pluton and is composed of a ring of
maxima surrounding a generally low region. A simple magnetic model
for the Grants Pass pluton is constructed (fig. 3) from profile A,
which extends across the northern part of P,. This model shows the
inner core of the pluton to be approximately 17 percent less magnetic
than its outer ring, an observation supported by magnetic
measurements of hand samples and by additional modeling‘ experiments
(Page and others, 1983). Moreover, geochemical studies of the same

rock samples suggest that the Grants Pass pluton is more mafic in its
outer zone (Page and others, 1983).

P,: This anamaly is offset approximately 7 km to the east of the mapped
part of the Wimer pluton. Broad gradients show that the most
magnetic part of the pluton is below ground level. The linear nature
of the west boundary of anomaly P, suggests that the west edge of the
pluton is truncated by a north-trending fault (F”).

P3: This low-amplitude anomaly is coincident with the southernmost
outcrop of the Grayback pluton, but its precise relation to the
pluton is complicated by short-wavelength, high-amplitude anomalies
(U”) interpreted to be caused by ultramafic rocks and by anomaly Py
associated with a gabbro outcrop.

Py: A gabbro intrusion mapped within the Grayback pluton is probably the
* source of anomaly Py

Pg: A small diorite intrusion of the Grayback pluton is clearly the
source of the pronounced anomaly Pg. Except for anomaly Pg, most of
the Grayback pluton is relatively nonmagnetic. Perhaps the magnetic
and nonmagnetic parts represent two separate episodes of plutonism.

This pronounced anomaly is associated with the Gold Hill pluton. The
shape and amplitude of the anomaly suggest that the pluton is highly
magnetic and does not extend apprecigbly beyond its mapped contact.

Pyt Anomaly P is produced by the Jacksonville pluton. The magnetic data
demonstrate that the Jacksonville and Gold Hill plutons are not
connected at depth.

Anomaly P, is a subtle anomaly, here interpreted to be caused by the
Squaw Pe pluton, which has only a fragmented surface expression.
The shape of the anomaly is confused by short-wavelength anomalies
(U13) interpreted as being caused by fragments of ultramafic rocks.

Pg: The large Ashland pluton produces a low-amplitude negative anomaly.
Presumably the magnetization of the Ashland pluton is 1less than
surrounding volcanic, ultramafic, metavolcanic, and metasedimentary
rocks. Low magnetic susceptibility of specific samples fram this
pluton supports this concept (table 3).

Pypt Anomaly Pio is here interpreted to be caused by a pluton totally
buried below relatively nommagnetic Jurassic volcanic rocks and
Quaternary deposits. This interpretation is based strictly on the
anomaly's oval shape and broad gradients, and other interpretations
are possible. One alternative interpretation is that Pyp is caused
by a deeply buried ultramafic sheet.

Pqqt The Canyonville pluton at the north edge of the map produces anomaly
Pyqe The broad gradient of anomaly P;, suggests that the pluton
widens as its depth increases, and the high amplitude indicates a
relatively mafic composition relative to other plutons in the Medford
quadrangle.

Pqyos An intrusion of quartz diorite within the more magnetic Josephine
Peridotite is the source of the magnetic minimum labeled Pqipe

Anomalies caused by volcanic rocks of the Cascade Range

The east half of the Medford 1° by 2° map is dominated by volcanic rocks
of the Western and High Cascade Ranges. Typical volcanic rocks commonly have
high magnetization intensities with significant remanent components. These
properties, coupled with the high topographic relief of the Cascade Range,
produce a complex aeromagnetic pattern of short-wavelength, high-amplitude
anomalies.

Most of these wolcanic anomalies can be accounted for by pronounced
topographic features with either predominantly normal or predominantly
reversed magnetization. Those that cannot be so easily explained are of
special interest. In the discussion that follows, the volcanic anomalies have
been classed into three groups: anomalies caused by topographic features with
normal magnetization, anomalies caused by topographic features with reversed
magnetization, and anomalies apparently unrelated to the topography. These
identifications were facilitated by comparing individual observed anomalies
with an aeromagnetic map generated from a simple geologic model: the top of
the magnetic source corresponds to the topography, the bottam of the source is
flat and horizontal, and the magnetization is uniform and in the direction of
the geocentric dipole field. The last assumption is a reasonable one for
shield volcanoes constructed during the Tertiary or Quaternary. This general
technique is described by Blakely (1981). In the following descriptions,
topographic names are taken from U.S. Geological Survey topographic maps and
rock types are frcn} smith and others (1982).

V1: This anomaly label refers to all of the short-wavelength, high-
amplitude volcanic anomalies of the Western and High Cascade Ranges
not specifically discussed subsequently. The west boundary of \2
approximately agrees with the west boundary of the Western Cascades
except in the Medford Valley, where the volcanic strata are probably
too thin to produce significant anomalies.

Volcanic topography with normal magnetization

Vg Anamaly V, is underlain by Oligocene flows and interbedded breccia of
the Iong Mountain area.

V3: Anomaly V3 is wunderlain by Oligocene basalt flows and interbedded
breccia of the Roxy Ann Peak area.

4t Anomaly Vg overlies the generally higher terrain of Butler Butte,
Quartz Mountain, and Devil's Xnob (Tertiary basalt and mafic
intrusive rocks and Quaternary basalt flows).

Vg Anomaly Vg overlies an unnamed topographic ridge (erosionally
disected Pliocene basaltic andesite sheet).

Vo: This anomaly, over the west rim of Crater Lake (Quaternary andesite),
offsets a northwest-trending magnetic high partly formed by anomaly
Vg Blank (1968), using other aeromagnetic data, has interpreted
this offset as a fault near the caldera margin related to volcano
formation. Model experiments, however, show that this magnetic
anomaly is more likely a consequence of the magnetic topography.

V9: Anaomaly V overlies Eagle Crags and Dutton Ridge, topographic
features that form part of the south rim of Crater Lake (Quaternary
andesite) .

Vot Anomaly V,q overlies Union Peak (erosionally disected Pliocene or
Pleistocene shield volcano and intrusive rocks of intermediate
composition) . Blank (1968) has interpreted the high amplitude of
anomaly Vi, to be evidence for a hypabyssal mafic intrusive complex
centered below Union Peak.

Viq: Anomaly V44 is associated with the Goose Nest and the Goose Egg
(Pliocene and Quaternary andesite and basaltic andesite eruptive
centers topped by cinder cones).

] Anomaly V12 overlies Red Blanket Mountain (Pliocene andesite) .

: Anomaly V4g overlies Maude Mountain (Quaternary basalt).

Anomaly V44 corresponds with. a ridge extending south fram Devil's
Peak (Quaternary andesite and basalt).

Anomaly V4gq overlies a northwest-trending ridge that includes Beekman
Ridge, Esmond Mountain, and Bierstedt Butte (a chain of Pliocene or
Pleistocene eruptive centers of Dbasalt and andesite). The
topographic features of this ridge are at relatively low elevations,
ranging from 1400 m to 2000 m below the aircraft, which explains the
broad gradients of anomaly V18'

Anomaly V4 corresponds with a northwest-trending ridge that includes
Blue Rock and Smith Rock (late Miocene to Quaternary basalt and
basaltic andesite). Rustler Peak, a major late Miocene andesitic
volcano, is at the north tip of V21, but does not contribute
significantly to the anomaly.

21°

Anomaly Vs overlies Mount McLoughlin (Quaternary andesite and
intrusive rocks of intermediate composition). The anomaly extends
several kilometers east of the main summit and may indicate the
location of a mafic intrusion below the volcano edifice.

23¢

24 Anomaly Yoy is over Pelican Butte (Quaternary shield of andesitic
composition).

25° Anomaly V,g is associated with Brown Mountain (Quaternary andesite).
Vgt Anomaly V,g overlies Greylock Mountain, Mount Carmine, and Aspen
Butte (late Miocene and Pliocene andesite and basaltic andesite
mantled by Quaternary surficial deposits). Model experiments show
that these topographic features are less magnetic than most features
of the area.

\PVE Anomaly V,, overlies 01d Baldy (late Miocene or Pliocene shield
volcano of basalt and basaltic andesitic composition).

Vog: Anomaly V,g overlies Surveyor Mountain and Buck Mountain (a faulted
chain of Iate Miocene or Pliocene basaltic andesite and basalt

shields).

Volcanic topography with reversed magnetization

Voo Negative anomaly V,, is over Olson Mountain (late Miocene or Pliocene
basaltic andesite shield with mafic intrusion). The arcuate positive
anomaly located 7 km north of Olson Mountain is probably an edge
effect associated with V,,.

Voot Negative anomaly Voo overlies an unnamed ridge located 9 km southwest
of the Pelican Butte summit (late Miocene and Pliocene basalt). This
anomaly lies just east of a small faulted shield volcano.

Voo Negative anomaly Vg overlies Parker Mountain (Pliocene basalt

shield).

Anomalies unrelated to topography

v Anomaly V. is a nggative anomaly over relatively flat terrain 13 km
southwest of the center of Crater Lake. Rocks mapped in this
vicinity consist of Quaternary ash, pumice, pyroclastic, and glacial
deposits. Although deposits of these types are typically less
magnetic than basalt and andesite flows or intrusions, they are only
a few hundred meters thick in this area (J. Smith, oral caoammun.,
1982) and are not the source of the negative anomaly. The buried
source remains problematical.
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Vgt Anamaly V is located over the center of Crater Lake where
bathymetric data show no particular topographic expression. The
magnetic high may be caused by a small mafic intrusion buried below
the lake surface.

V13: This negative anomaly correlates closely with a sequence of Pliocene
basalt flows 5 km west of Red Blanket Mountain and suggests that this
flow extruded during a time of reversed magnetic polarity.

Vigt Anomaly V4 is a negative anomaly over the Oregon Desert (Tertiary
and Quaternary basaltic andesite), between the Goose Nest and Maude
Mountain. The anomaly is too low to be simply a coincidence of its
location between positive anomalies V11 and Vige and is probably due
to a thick sequence of low-magnetization material (such as
pyroclastic debris) or a buried mafic intrusion with reversed
magnetization.

Vie® Part of negative anomaly V is caused by the topographic depression
that holds the headwaters of the Middle Fork of the Rogue River, but

model experiments demonstrate that other sources must also
contribute, either a large volume of relatively nonmagnetic material
or a buried reversed flow or intrusion.

V3o This circular anomaly is over Tertiary basalt and andesite in the
vicinity of Big Butte Creek, and may be caused by the remains of a
buried intrusive body below the present topographic surface. The
topographic surface here is 2 km below the elevation of the aircraft
which explains the broad gradients of anomaly V3p°

V19: Negative anomaly V is over a relatively flat terrain of Tertiary
basalt and could be due to flows that extruded during a time of
reversed magnetic polarity.

v3a® This positive anomaly is partially caused by a topographic high
located 5 km northeast of Emigrant Lake, but its amplitude suggests
this region is more magnetic than neighboring volcanic material.

\&YE Anomaly V34 is one of the more striking anomalies of the 1° by 2° map
and one of the most difficult to explain. Its linear boundaries
suggest that its source 1is bounded by tectonic contacts. One
interpretation is that V34 is caused by an ultramafic sheet, possibly
part of an ophiolite complex, buried by Tertiary volcanic deposits of
the Western Cascade Range. Elsewhere in this region, however,
ultramafic sheets produce substantial positive gravity anomalies (Kim
and Blank, 1970) because of their relatively high density, but
similar gravity anomalies are not coincident with V3qe

A second possibility is that V34 reflects an exceptionally thick
volcanic sequence bounded by faults. Mclain (1981) applied a
numerical technique to these same magnetic data to estimate the
thickness of the magnetic sources in this area. He concluded that
magnetic sources in the general vicinity of V may extend on the
order of 1.6 km deeper than other volcanic rocks of the High Cascade
Range. It seems likely that anomaly Vaq is caused by a thick
sequence of volcanic material, here shown bounded by faults Fg and
Fg.
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Both of these high-amplitude anomalies are coincident with
relatively nonmagnetic volcaniclastic, pyroclastic, and sedimentary
rocks and are not associated with topographic protuberances. They
may be caused by mafic intrusions or highly magnetic basalt flows at
shallow depth below the surface.

Anomalies caused by other volcanic rocks

Oonly one sequence of volcanic rocks outside the Cascade Range is of
magnetic importance, and this is discussed below.

Vip: Anomaly V3o is a long magnetic trough with broad gradients. The
trough is located over a terrane composed predominantly of
metavolcanic rocks with interbedded shale. The typically low
magnetization of these rocks explains the troughlike feature.

Anamaly V in the Western Cascade Range is in the wvicinity of an
epithermal precious metal tract, defined by mapped alteration and occurrence
of anomalous amounts of mercury and arsenic in rock and stream sediment
samples. The magnetic anomaly may be caused by concentration of pyrrhotite or
magnetite. Lineation F10 is parallel to and in the proximity of an epithermal
mercury tract.

LINEATIONS

The west half of the Medford 1° by 2° quadrangle lies within the Klamath
Mountains geologic province, which is characterized by several great, low-
angle thrust plates emplaced during the Nevadan orogeny (Irwin, 1964).
Ultramafic sheets involved in this orogeny often mark the thrust boundaries
between the major plates. These thrust faults, and subsequent normal and
strike-slip faults, are often manifested in the aeromagnetic data as
curvilinear gradients. Important magnetic lineations also occur over the
Cascade Range and may be caused by structural features below the topographic
surface.

Fq: This "lineation" marks the magnetic boundary between the western
Jurassic belt and relatively nonmagnetic Franciscan terrane (Dothan
Formation) to the west. From lat 42°00' N. to 42°12' N., lineation
F, is clearly caused by the west boundary of the Josephine Peridotite
(anomaly Uq). North of lat 42°12' N., lineation F, abruptly shifts 2
km east of the thrust fault. From this point to approximately lat
42°35' N., the magnetic boundary is offset 2 to 5 km east of the
tectonic boundary. The abrupt offset of F, at lat 42°12' N. occurs
over an east-west thrust, referred to as the Madstone Cabin thrust by
Ramp (1975), of the Josephine Peridotite over the gabbroic terrane to
the north. Lineation F, north of the Madstone Cabin thrust is
probably also caused by the west boundary of an ultramafic sheet
beneath the gabbroic terrane; the lateral 2-km offset results from
the Madstone Cabin thrust.

This north-south lineation apparently marks a structural feature of
the Josephine Peridotite. Model experiments (Blakely and Senior,
1983) show that F, may be caused by an abrupt increase in the
thickness of the peridotite, from 0.3 km west of F, to 1 km east of

Foe.

Fa: The southern part of this lineation marks the high-angle fault
boundary of the Josephine Peridotite with nonmagnetic sediments of
the Illinois Valley. The lineation continues northeast across the
entire map, although much less pronounced north of the Josephine
Peridotite. Lineation F, and F may outline a discontinuous
ultramafic sheet, which includes the Jurassic or older Josephine
peridotite and other Jurassic ultramafic outcrops that extend
entirely across the 1° by 2° map.

Lineation F, approximately coincides with a mapped fault, but, as
discussed earlier, the main magnetic source of this lineation is
below the topographic surface. The fault probably forms the east
boundary of a buried ultramafic sheet, a part of the ophiolite of the
Rogue River area.

Fe: A major east-west, strike-slip fault produces this lineation. The
lineation is often ill-defined, presumably because the fault has
juxtaposed rocks with similar magnetic properties.

Fgs These subtle lineations are interpreted to reflect two northwest-
trending faults within the relatively nonmagnetic sedimentary rocks
of the Upper (?) Triassic and Jurassic Applegate Group. There is no
surface expression of the source of Fou but several short fault
segments are mapped parallel to Fg.

Fg: These two lineations form the boundary of anomaly pattern Vg,
discussed earlier. McLain (1981) showed with these same aeromagnetic
data that the depth to the bottam of magnetic volcanic material is
discontinuous along a northwest boundary approximately coincident
with Fg. He determined numerically that magnetic material extends
approximately 1.6 km deeper to the southwest of Fg than to the
northeast. Apparently, Fg and Fg are structural features along the
bottom of the Cascade volcanic pile that cause an increase in the
thickness of volcanic material in the region of anomaly V3qe
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The east boundary of one of the anomalies labeled U is linear in
the north-south direction, and its configuration indicates that the
east edge of the source of the anomaly is linear and perhaps fault
bounded.

The west boundary of anomaly P, over the Wimer pluton is unusually
straight, indicating that the west boundary of the pluton is related
to normal faulting.

MAGNETIC ANOMALIES AND MINERAL ASSESSMENT

Two types of magnetic minerals are important to geologic studies: iron-
titanium oxides (magnetite, hematite, and maghemite) and iron sulfides
(pyrrhotite). since different rock types have different concentrations of
these minerals, aeromagnetic data can be used to extrapolate certain geologic
situations observed at the surface down several tens of kilometers into the
Earth's crust. These data can be an important tool, therefore, for mineral
exploration. For example, the magnetic data may indicate an unknown pluton
buried at shallow depth below a sequence of marine volcanic-sedimentary
rocks. As the pluton's emplacement may have caused concentrations of sulfide
minerals in its vicinity, its aeromagnetic expression defines an exploration
target area.

The geophysical contribution to the mineral assessment of the.Medford
1° by 2° quadrangle has been summarized along with geologic and geochemical
observations by Singer and others (1983) in this folio. In that report,
tracts are delineated for various types of economic deposits based on a
camparison of the Medford mapped geology with the nature of host rocks
associated with known deposits elsewhere in the world. Geophysical
observations pertaining to each tract are noted in the text and in table 1 of
Singer and others (1983), and are summarized below. Other discussion of
geophysical evidence for mineral resources in the Medford area can be found in
Gray and others (1983) and Page and others (1982).

Anamalies Py Pqgr and P are postulated to be caused by plutons buried
below or in the proximity of felsic to intermediate volcanic rocks. These
plutons may have affected the formation of mineral deposits. Blakely and
others (1983) postulated alteration of felsic to intermediate volcanic rocks
based on subtle features of anomaly pattern Vi,.

Anamaly Vag in the Western Cascade Range is in the vicinity of an
epithermal precious metal tract, defined by mapped alteration and occurrence
of anomalous amounts of mercury and arsenic in rock and stream sediment
samples. The magnetic anomaly may be caused by concentration of pyrrhotite or
magnetite. Lineation Fio is parallel to and in the proximity of an epithermal
mercury tract.
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