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INTRODUCTION

The Newport Number 3 quadrangle covers most of the
southeastern end of the mountains dividing the Pend
Oreille and Colville River valleys. It includes part of
Spokane, Stevens, and Pend Oreille Counties. The area
is a 15-minute composite of four 7.5-minute quadrangles
prepared by the U.S. Geological Survey: Sacheen Lake,
northeast; Boyer Mountain, northwest; Fan Lake, south-
west; and Elk, southeast. i

In the initial stages of preparing modern topographic
maps of the Newport 30-minute quadrangle, the U.S.
Geological Survey divided the area into four 15-minute
quadrangles and sixteen 7.5-minute quadrangles. No
15-minute quadrangles of the area were published, so
the temporary name for the 15-minute quadrangle,
Newport Number 3, is used for the area of this report.

Geologic mapping of the quadrangle was begun by
the author in 1969 under a cooperative arrangement be-
tween the Division of Mines and Geology” of the
Washington State Department of Natural Resources and
the U.S. Geological Survey. Able field assistance was
provided by J. 8. Tinker in 1969 and P. N. Castle in 1970.

The rocks within the area are varied, and the structure
is complex. Plutonie igneous and high-grade metamor-
phic rocks are exposed in most of the quadrangle. The
Belt Supergroup, from the Prichard Formation to at
least the Wallace Formation, is exposed in part of the
southwest quarter of the area. The Cambrian Addy
Quartzite is in fault contact with the Belt rocks. Plu-
tonic rocks in the quadrangle that range in age from
just under 50 m.y. to just under 100 m.y. are separated
into two distinct petrologic suites on the basis of their
mineralogy. Several faults, some with apparent dis-
placements up to 6,000 feet,cut the Belt and Paleozoice
rocks, and at least one fault appears to cut the plutonic
rocks. A short segment of the Newport fault zone
(Miller, 1971) is exposed along the northern border of
the quadrangle.

Exposures of bedrock range from excellent in the
eastern part of the area to poor in the western part.
Locally, in the east, glacial scouring has exposed very
fresh plutonic rock. In the western part of the quad-
rangle, however, and particularly in the Boyer Mountain
area and in the area south and west of Porcupine Pass,
thick forest cover and thin patchy areas of glacial debris
make exposure very poor.

The area covered by this quadrangle has never before
been mapped geologically except in reconnaissance for
the 1:500,000 scale geologic map of Washington (Huntt-
ing and others, 1961).

*Name changed to Division of Geology and Earth Resources (1973)

STRATIGRAPHY
PRECAMBRIAN ROCKS
BELT SUPERGROUP

Metamorphie rocks

This unit contains a variety of rock types. Most of it
is composed of rusty weathering, pyritic or pyrrhotitie,
muscovite-biotite schist and micaceous quartzite; near
Power Lake, however, the rocks are gneissic. Layers
and pods of amphibolite, most of them too small to be
shown on the map, are common. A gradational migma-
titic zone as much as 1,000 feet wide and containing as
much as 30 percent plutonie rock is included in the
metamorphic rock unit where the metamorphic unit is
adjacent to the Phillips Lake Granodiorite.

The metamorphic rock unit is probably correlative
with the Prichard Formation. The correlation is some-
what equivocal, but the weight of evidence suggests that
the units differ only in degree of metamorphism. Near
Little Roundtop, Brush Mountain, and Little Blue Grouse
Mountain, rocks of the metamorphic unit appear to grade
rather abruptly into less metamorphosed Prichard rocks,
although poor exposure of the contacts also permits the
interpretation that the rocks may be faulted. Elsewhere
metamorphic rocks are along strike with known Pri-
chard, and discontinuous exposures show graduaily
increasing metamorphism toward the metamorphie rock
unit. Both units have similar lithology, are rusty
weathering, and contain mafic rock layers (diorite sills
in Prichard, amphibolite layers in the metamorphic unit).

Prichard Formation

The Prichard Formation crops out on Little Blue
Grouse Mountain, the south flank of Boyer Mountain,
and west of Horseshoe Lake. The best exposures and
least metamorphosed rocks are found at the latter
locality. As in the Loon Lake guadrangle to the west,
the uppermost part of the Prichard Formation consists
of about 600 feet of medium- to dark-gray, thinly lami-
nated argillite. Below the argillite is a zone of inter-
bedded quartzite, siitite, and argillite about 800 feet
thick. This zone overlies several thousand feet of
argillite similar to that at the top of the formation.
Alternating beds of quartzite, siltite, and argillite make
up the section for about 4,000 feet below the thick
argillite zone. Thick quartzite and siltite beds vastly
predominate over the argillite beds through most of this
interval. Below this 4,000-foot-thick zone of relatively
coarser clastics, quartzite, siltite, and argillite beds
alternate, but the siltite and argillite beds predominate.



The base of the exposed part of the formation is an
intrusive contact against younger plutonic rocks. Most
rocks in the Prichard Formation, except the quartzite
beds and some siltite beds, contain sparse iron sulfide
minerals and have the iron-stained weathered surfaces
that are characteristic of the formation wherever it has
been deseribed.

The total thickness of the Prichard in the quadrangle
is uncertain. In the small fault-bounded block around
Horseshoe Lake, about 4,500 feet of the upper part
appears to be present. That portion of the formation
west of the fault on the west side of Horseshoe Lake
appears to be stratigraphically lower than that part of
the unit east of the fault. Because no reliable marker
units are found in this part of the formation, however,
it has not been possible to construct a composite section.
North of Buck Creek, two diabase sills intrude a fairly
quartzitic part of the Prichard, perhaps the same part
of the section as the 3,200-foot-thick quartzite, siltite,
and argillite zone in the Loon Lake quadrangle (Miller,
1969, p. 1). Another sill, presumably higher in the
section, is found south of Buck Creek, where it also
intrudes a highly quartzitic part of the formation.

Burke Formation

The Burke Formation crops out south and west of
Horseshoe Lake, but the best exposures are in the canyon
south of the lake where the formation is about 3,000
feet thick. Approximately the lower half of the Burke
is medium- to dark-gray siltite that has a light-gray- to
white-weathering rind. The upper one-third to one-half
of the formation is predominantly maroon to pink
medium-bedded siltite. Numerous %- to 1-foot thick
quartzite beds occur in the lower part of the formation,
and thin beds of argillite are interbedded with siltite
and quartzite throughout the formation. Beds in the
Burke range from less than an inch to a few feet thick,
except for a few quartzite and siltite beds up to 10 feet
thick that are especially common near the base. Fine
cross laminations and ripple marks are the most
common sedimentary structures.

The maroon color in the lower half of the Burke is
not present thoughout this general area but is well
developed only south of Horseshoe Lake. A maroon
zone about 200 feet thick occurs in the upper half of the
Burke in the quadrangle to the west. Rocks of the
upper part of the formation between this relatively thin
maroon zone and the thick maroon zone south of Horse-
shoe Lake are hydrothermally bleached, so that it is not
possible to trace the color change continuously.

The contact with the overlying Revett Formation is
gradational through a zone almost 200 feet thick. In
the section south of Horseshoe Lake, the maroon and
pink colors extend through the contact zone into the
Revett.

Revett Formation

The outcrop pattern of the Revett Formation is almost
identical to that of the Burke Formation. Excellent
exposures of the Revett are found in cuts along the road
leading to Horseshoe Lake and along a road that skirts
the west boundary of and is partly outside the quad-
rangle.

The Revett Formation along the west edge of the
quadrangle is about 3,000 feet thick and consists chiefly

of white to light-gray fine-grained vitreous quartzite.
Siltite beds are common, especially near the top and
bottom and in a zone about 500 feet thick near the
middle of the formation. Beds of quartzite and siltite
range in thickness from less than an inch to more than
20 feet but average about 2 feet. A few thin argillite
beds are found near the top and bottom. Ripple marks,
mud cracks, and crossbedding were found, but none of
the structures appear to be abundant.

The section south of Horseshoe Lake is almost identi-
cal to the one along the west boundary of the quadrangle,
except that about 80 percent of it is maroon or pink and
it has a slightly higher proportion of argillite beds.
The color at this locality, which is anomalous for the
Revett, is more or less continuous from the upper third
of the Burke Formation through the Revett and lower
three-fourths of the St. Regis Formations.

St. Regis Formation

About 1,200 to 1,500 feet of St. Regis Formation over-
lies the Revett Formation and is similar to it in outerop
pattern. No continuously exposed section is present in
the quadrangle, although good outerops are found locally.

The lower three-fourths of the formation is maroon
to lavender siltite, argillite, and quartzite. Beds range
in thickness from less than an inch to more than 4 feet
but average about 6 inches. Siltite and argillite are
the dominant lithologies, but quartzite is abundant near
the base. The contact with the underlying Revett
Formation is gradational over an interval of about 50 to
100 feet. Because the usual color contrast petween the
St. Regis and Revett Formation is not obvious south of
Horseshoe Lake, the contact is placed most reliably
where quartzite is more abundant than the siltite and
argillite.

Approximately the upper one-fourth of the formation
is yellow-green siliceous argillite, siltite, and carbonate-
bearing argillite and siltite. Although this part of the
formation is not well exposed in the quadrangle, it is
found locally south of Horseshoe Lake. In the quad-
rangle to the west, the yellow-green unit is very finely
laminated but forms massive-appearing outcrops. The
gradational zone at the top of the formation contains
alternating beds typical of upper St. Regis and the
overlying Wallace through a stratigraphic interval of
about 100 feet.

Sedimentary structures such as mud cracks, mud-chip
breccia, ripple marks, and small-scale cross laminations
are abundant in the St. Regis Formation.

Lower part of Wallace Formation

The lower part of the Wallace Formation underlies
several square miles north and west of Fan Lake. Except
for a few locally good outcrops, the unit is very poorly
exposed. Consequently, all rocks that are more than
about 3,000 feet above the base have been mapped as
undivided upper part of the Belt Supergroup. The
contact between the lower Wallace Formation and the
undivided unit is placed where the lack of outcrop does
not allow precise formational assignment, and therefore
the contact is not everywhere the same distance above
the base.

The lower part of the Wallace Formation in the New-
port Number 3 quadrangle is virtually identical to that
in the Loon Lake quadranglie immediately to the west.



It is composed of irregularly interbedded quartzite,
siltite, and argillite. Much of the quartzite and siltite
is carbonate bearing. Argillite is dark gray to black,
finely laminated, and commonly phyllitic. The lami-
nations are commonly erumpled, discontinuous, and cut
by small clastic dikelets. Quartzite and siltite beds
range in thickness from less than an inch to more than
10 feet and, like the argillite, are also commonly discon-
tinuous.

The lower part of the Wallace Formation is one of
the chief carbonate-bearing units in the western Belt
Supergroup, but carbonate minerals actually form only
a small part of the rock. The gross appearance of the
unit in outcrop is like an interbedded sequence of quartz-
ite, siltite, and argillite. Thickness is highly variable
from bed to bed and even changes in a single bed due
to pronounced pinching and swelling along strike.

Upper part of the Belt Supergroup, undivided

This unit undoubtedly includes much of the upper part
of the Wallace Formation, probably some of the lower
part of the Wallace Formation, and possibly part of the
Striped Peak Formation. Lithologic control is based
almost entirely on float, which consists of chips of light-
gray laminated argillite and pale-tan siltite. The usual
reds and greens of the Striped Peak Formation are of
little use for identifying that unit if it is present, because
almost all the rock in this part of the quadrangle is al-
tered and bleached. The maximum thickness that can
be calculated for the unit is about 4,500 feet, but this is
at best only an estimate. The upper contact is a fault.

Metadiorite sills

Metadiorite sills up to about 200 feet thick intrude
the Prichard Formation north of Horseshoe Lake and
are found within the high-grade metamorphic rocks in
the northern half of the quadrangle.

In the unmetamorphosed Prichard, the sills are com-
posed of hornblende, biotite, plagioclase, quartz, and ore
minerals. Most are black or dark-greenish-black rocks.
Grain size in the rocks averages about 0.1 inch.

Within the metamorphic rocks the sills are completely
recrystallized and commonly contain large garnet por-
phyroblasts. Sills in the relatively unmetamorphosed
Prichard Formation may also be slightly recrystallized.
It is uncertain if all or any of the hornblende is primary.
Mineralogically the rock is a diorite, but it has the
chemical composition of a diabase or basalt. Because
the chemical composition is that of a diabase, much or
all of the hornblende may have been derived from pre-
existing pyroxene.

PALEOZOIC ROCKS
CAMBRIAN SYSTEM
Addy Quartzite

About one square mile of Addy Quartzite is exposed
3 miles west of Fan Lake, and about an equal area
is exposed immediately northeast of the lake. In the
area west of the lake, outcrops are sparse, and the rock
is so highly brecciated that it was not possible to identify
bedding. Northeast of the lake the quartzite is folded
into an open, east-plunging syncline that is faulted off
along its west side. Younger plutonic rocks intrude it
on the south and east.

The base of the formation has been removed by
faulting. The lowermost beds preserved are light purple

and are overlain by 50 to 100 feet of pink quartzite that
grades upward into white quartzite that is typical of the
bulk of the formation. The purple beds are similar to
the lowermost part of the formation in the Loon Lake
and Chewelah Mountain quadrangles.

The formation is almost entirely white to light-gray,
medium- to fine-grained, vitreous quartzite. Beds range
in thickness from about an inch to more than 10 feet but
average about 2 feet. No conglomerate or shale beds
such as those described in the Loon Lake and Chewelah
Mountain quadrangles were found. About 1,000 to
1,500 feet of section is preserved.

No fossils have been found in the formation within
the quadrangle, but the distinctive purple and pink
quartzite near the base allows a reasonably reliable
correlation with the Addy Quartzite near Addy, Wash-
ington. Early Cambrian trilobites and brachiopods have
been found there (Okulitch, 1951, p. 405).

MESOZOIC ROCKS
CRETACEOUS (?) SYSTEM
Metamorphosed quartz monzonite

An area of about 3 square miles just east of Fan Lake
is underlain by a relatively uniform medium- to coarse-
grained leucocratic muscovite-biotite quartz monzonite.
The rock has a slight foliation, too indistinct to map in
the field, formed by the crude alignment of micas. The
indistinet foliation and sillimanite throughout the pluton
indicate that the quartz monzonite has been metamor-
phosed. Minerals identified are quartz, oligoclase,
microcline, untwinned potassium feldspar, muscovite,
biotite, sillimanite, magnetite, apatite, and zircon.

The rock in thin section exhibits a variety of textures
and structures. Locally the rock has a hypidiomorphic
granular texture. Intergranular cataclasis, in varying
degrees of development, is obvious in all thin sections
but not in hand specimen. The cataclasis occurred
before or early in the process of metamorphism,because
all the finer grained material is recrystallized. Abun-
dant myrmekitic intergrowths were found in all thin
sections examined. The sillimanite, some of which can
be seen with the unaided eye, is confined almost exclu-
sively to replacement of biotite.

The absolute age of the metamorphosed quartz
monzonite is not known, nor is the age relative to the
four plutons that surround it. None of the contacts are
exposed, and there is no apparent increase in the degree
of foliation or abundance of sillimanite toward any of
the surrounding plutons.

CRETACEOUS SYSTEM
Fan Lake Granodiorite

The Fan Lake Granodiorite is here named for the
excellent exposures of this rock around Fan Lake, and
especially for those south of the lake. The rock is a
medium- to coarse-grained, highly mafic hornblende-
biotite grandiorite. It is characterized by large horn-
blende crystals as much as a centimeter long. The
texture is hypidiomorphic granular and porphyritic
where large hornblende crystals are abundant.

Minerals identified in thin section include: plagioclase,
potassium feldspar (without microcline twinning),
quartz, hornblende, biotite, sphene, allanite, zircon,
apatite, and opague minerals. Most plagioclase crystals
are moderately zoned, but the average composition is



intermediate oligoclase. Potassium feldspar and quartz
are interstitial to the plagioclase and mafic minerals.
The ratio of hornblende to biotite is about one. Most
of the hornblende is the same size as other minerals in
the rock, and in places, very few large crystals can be
found. Sphene is the only accessory mineral easily
seen with the unaided eye, but it is abundant only locally.

Although only a few square miles of Fan Lake
Granodiorite crop out, the pluton probably underlies
about 22 square miles in the southern part of the quad-
rangle east of Eloika Lake, and exposures also continue
for several miles east of the quadrangle. A few of the
outcrops southeast of Eloika Lake are altered, and
they may be part of a petrologiecally distinet pluton
known to lie south of the gquadrangle.

Joan C. Engels of the U.S. Geological Survey, obtained
potassium-argon ages of 95.1+4.0 m.y. and 93.4==2.6 m.y.
(Cretaceous) on hornbiende and biotite, respectively,
from a specimen collected 0.25 mile southeast of Fan
Lake.

Biotite quartz monzonite

About 5 or 6 square miles in the southeastern part of
the quadrangle are underlain by a medium-grained
biotite quartz monzonite. Although the rock crops out
poorly and is deeply weathered at most places, fresh rock
is found in newly made outcrops along U.S. Highway 2
in the southeast corner of sec. 23, T. 30 N, R. 43 E.
The quartz monzonite intrudes the older metamorphic
rocks, but contacts with other plutons are not sufficiently
well exposed to determine relative age relationships.

Texturally, most of the rock is hypidiomorphic granu-
lar. Specimens in the western part of the body show
obvious cataclasis and incipient metamorphism in thin
section, but a mile to the east, these effects are not
evident. Two or more similar-appearing plutons may
have been included in this unit.

The rock consists principally of biotite (the only
mafic mineral), oligoclase, potassium feldspar, and
quartz. The potassium feldspar shows no microcline
twinning. Quartz is highly strained and forms inter-
stitial grains, many of which have sutured borders.
Magnetite, zircon, and apatite are the most abundant
aceessory minerals.

Modal analyses are completed for only a few rocks
from this body. The average composition is gquartz
monzonite, although some rocks are granodiorite.

Muscovite quartz monzonite

Three small patches of muscovite quartz monzonite
underlie an aggregate area of about 1 square mile west-
southwest of Horseshoe Lake. To the west in the Loon
Lake quadrangle, about 2 square miles are underlain by
this rock.

The rock is a leucocratic, medium- to coarse-grained,
hypidiomorphic granular quartz monzonite. It is pink
to cream, depending on the degree of alteration of the
potassium feldspar. Small spots of limonite, a few
inches to a few feet apart, are present in most of the
rock. Muscovite, the only charaeterizing mineral, makes
up about 6 percent of the rock. Plagioclase composition
averages about An,. Potassium feldspar is well-
twinned microcline. Small pink garnet is common and
is the most abundant accessory mineral.

Contacts with other plutonic rocks are not exposed

but can be located within 50 to 100 feet. The config-
uration of the contact between the Little Roundtop
quartz monzonite and the muscovite quartz monzonite
suggests that the muscovite quartz monzonite is older.

Little Roundtop pluton

The Little Roundtop pluton is informally named for
Little Roundtop, a small peak about 2 miles north of
Horseshoe Lake. The rock is a distinctive coarse-grained
biotite quartz monzonite that has an average grain size
of about % inch. Most of the rock is relatively even
grained, although pink potassium feldspar phenocrysts
up to 2 inches long are found locally. Equivalent rocks
in the Loon Lake quadrangle (Miller, 1969, p. 5) were
described simply as coarse-grained quartz monzonite.

The Little Roundtop pluton is exposed over about 8
to 10 square miles northwest and southeast of Horse-
shoe Lake and an additional 12 square miles in the Loon
Lake quadrangle. The rock is everywhere deeply
weathered; reasonably good outcrops are found only
southeast of Horseshoe Lake and at a few localities in
the Loon Lake guadrangle.

The rock consists principally of oligoclase, potassium
feldspar, biotite, and quartz. Some potassium feldspar
shows microcline twinning, but most does not. Quartz
forms large dark-gray crystals that are highly strained.
Biotite is the only primary mafic mineral in the pluton
and is finer grained than the quartz or feldspars. Thin
rims of chlorite surround most biotite crystals.

At least two kinds of post-intrusion deformation of
the pluton can be shown. Near Horseshoe Lake, the
rocks show some cataclasis in thin-section that may be
related to faults north of the lake. About 2 miles east
of Eloika Lake, near the metamorphosed quartz monzo-
nite, an isolated outcrop of the Little Roundtop plu-
ton shows obvious metamorphic effects in that second-
ary sillimanite replaced biotite in the rock.

On the basis of its relation to other plutonic rocks in
the area, the Little Roundtop pluton is believed to be
Cretaceous in age.

Phillips Lake Granodiorite and associated rocks

The Phillips Lake Granodiorite was originally named
by Miller and Clark (1974) for the exposures around
Phillips Lake, about 10 miles north-northeast of Chewe-
lah, Wash. The rocks that make up this unit on the
geologic map include an igneous complex made up of
four distinct but intimately mixed and probably geneti-
cally related plutonic rock types. The most abundant,
and oldest, is the Phillips Lake Granodiorite, a medium-
to coarse-grained muscovite-biotite grandiorite. Dikes
and small bodies of finer grained, more leucocratic
muscovite-biotite quartz monzonite intrude the Phillips
Lake Granodiorite.Pegmatite dikes and dikes and small
bodies of alaskite cut both older rock types, although
locally the finer grained two-mica rock has been ob-
served cutting alaskite and pegmatite.

The Phillips Lake Granodiorite and associated rocks
underlie about 25 square miles in the Newport Number
3 quadrangle, about 60 square miles in the Newport
Number 2 quadrangle, and about 60 square miles in the
Chewelah Mountain and Loon Lake quadrangles. Inthe
western part of the Chewelah Mountain quadrangle,
almost all the rocks making up this igneous complex
are Phillips Lake Granodiorite (Miller and Clark, 1974).



The proportion of fine-grained quartz monzonite, alas-
kite, and pegmatite increases eastward, and at the
boundary of the Chewelah Mountain and Newport
Number 2 quadrangles these rocks make up about 50
percent of the complex. The high proportion of dike
rocks continues to the south into Newport Number 3
quadrangle, where it appears to be even greater than 50
percent in places. Much of the Phillips Lake Granodio-
rite is so intimately mixed with the dike rock and
metamorphie host rock that the assemblage is locally a
migmatite. This mixing is well exposed in logging
roadcuts on the north flank of Boyer Mountain and in
the vicinity of Power Lake.Large and small metamorphic
remnants are found throughout the complex and are
especially abundant around the borders. Because of the
large number of dikes in the metamorphic host rocks
and the numerous inclusions of metamorphic rock mixed
with the plutonic rock, many of the contacts are gra-
dational through zones as wide as 1,000 feet.

The Phillips Lake Granodiorite ranges in composition
from quartz monzonite to quartz diorite. Certain
mineral relations and an indistinct foliation in much of
the rock suggest that at least part of it may have been
metamorphosed (see section on Phillips Lake Granodio-
rite in Miller and Clark, 1974 for full discussion). The
granodiorite is mineralogically the same almost every-
where: oligoclase, microcline, quartz, muscovite, biotite,
apatite, zircon, and magnetite. Locally it contains
allanite, epidote, garnet, and tourmaline. The fine-
grained two-mica quartz monzonite has an identical
mineralogy. The alaskite is chiefly medium grained
and is made up of calcic albite or sodic oligoclase, micro-
cline, quartz, muscovite, traces of biotite, zircon, and
apatite. The pegmatites commonly contain graphie
intergrowths of albite, microcline, and quartz. Crystals
of muscovite, locally biotite, garnet, and tourmaline are
common.

Part of the complex is considered to be Cretaceous in
age (Miller and Clark, 1974), but some of it may be
Tertiary.

CENOZOIC ROCKS
TERTIARY SYSTEM

Silver Point Quartz Monzonite

About 47 square miles in the east-central part of the
quadrangle is underlain by the Silver Point Quartz
Monzonite. The rock was originally named by Miller
(1969, p. 5) for Silver Point on the west shore of Loon
Lake in the Loon Lake quadrangle. At the present
level of erosion, the rocks assigned to the Silver Point
Quartz Monzonite in the Newport Number 3 quadrangle
are physically separated from the originally named
pluton in the Loon Lake quadrangle by about 6 miles of
older rocks. The rock is so distinctive, however, that
these two plutons are clearly part of the same genetic
unit.

The pluton is a porphyritic hornblende-biotite quartz
monzonite that is characterized by extremely uniform
texture and composition. The modes for this rock plot
in the tightest concentration of any pluton in the region
for which modal data is available. The rock has an
unusual and distinctive tri-modal grain size. Potassium
feldspar phenocrysts as much as 4 cm long are the
largest crystals in the rock. They occur with large

erystals of hornblende, biotite, plagioclase, and potassium
feldspar, which make up about 30 percent of the rock
and average 4 mm in size. Both the phenocrysts and
large crystals occur in a groundmass that averages
about 1 mm in size and is composed of all mineral phases
in the rock.

The mineralogy is quite common for a rock of this
chemical composition. Plagioclase averages about An.,.
Potassium feldspar is perthitic and shows no microcline
twinning in thin section. Hornblende is more abundant
than biotite; the two together give the rock an average
color index of about 15. Sphene, apatite, magnetite,
zircon, and allanite are found in most specimens as
accessories.

Almost all contacts with metamorphic rocks are
sharp. Fine-grained border rocks, apparently resulting
from chill effects, are found within 100 feet of the
contact in the vicinity of Davis Lake. In that area, the
fine-grained rocks grade into the pluton to coarse-
grained, highly mafic granodiorite. The mafic rock in
turn grades into normal-looking quartz monzonite within
about one mile of the border of the pluton.

Potassium-argon ages determined by Joan C. Engels,
of the U.S. Geological Survey, on hornblende and biotite
from two samples were as follows:

Sample 1 Sample 2
Hornblende 46.8*=1.7 m.y. 51.0+5 m.y.
Biotite 46.7+1.3 m.y. 48.1+1 m.y.

Sampile 1 collected 1.1 mile south of Davis Lake. Sample
2 collected 1.6 mile southeast of Sacheen Lake in road-
cut on State Highway 311.

These dates are considered to reflect an Eocene age
of intrusion. The Silver Point Quartz Monzonite is
probably the youngest plutonic rock in the Newport
Number 3 quadrangle.

Mafic dikes

Fine-grained mafic dikes are found throughout the
quadrangle but are nowhere abundant. The only one
large enough and continuous enough to be shown on the
geologic map is north of Fan Lake. That dike is about
2 miles long and about 500 feet wide at its widest point.
Most of the dikes range from about 2 feet to about 20
feet wide.

The dikes range in color from light to dark gray and
contain phenocrysts of hornblende, biotite, plagioclase,
and at a few places potassium feldspar. Normally, no
more than 3 of these minerals form phenocrysts in any
given dike. The matrix for the phenocrysts is a fine-
grained mixture of feldspar, quartz, hornblende, and
biotite.

At least some of the dikes appear to be spatially,
mineralogically, and compositionally related to the Silver
Point Quartz Monzonite. Joan C. Engels, of the U.S.
Geological Survey, determined the following potassium-
argon ages of a dike found 0.25 mile northeast of Elk:
hornblende, 47.37-1.6 m.y.; biotite, 46.8=1.4 m.y.

Cataclastic rock
The unit shown as cataclastic rock on the geologic
map is composed of shattered, and in places mylonitized,

plutonic rock associated with the Newport fault zone.
The cataclastic rock is generally green or gray and



ranges from medium grained to aphanitic. Mineralogi-
cally, the rock is generally the same regardless of the
plutonic rock from which it was derived; it consists of
quartz, albite, chlorite, carbonate, and opaque minerals.
The physical character of the zone is described in the
section on structure.

Tiger Formation

Two small outcrops of moderately well indurated
conglomerate and arkosic conglomerate are found in
the northeast corner of the quadrangle. This unit
probably underlies several of the low hills in that part
of the quadrangle but is covered by a thin veneer of
glacial material.

In the eastern exposure, the unit consists almost
entirely of conglomerate composed of quartzite clasts
ranging in diameter from less than an inch to more than
a foot. No bedding was recognized. The western
outcrop is conglomerate composed of igneous and
metamorphie rock that is similar to bedrock found less
than a mile to the southwest.

The conglomerate is similar to that found throughout
the Pend Oreille valley at elevations below 3,500 feet .
It is tentatively correlated with the type Tiger Forma-
tion of Park and Cannon (1943, p. 23) in the Metaline
quadrangle.

Lake beds

A few small outerops of impure clay and siltstone
found south and east of Eloika Lake are thought to be
lake deposits. The rock is white to yellow brown,
indistinctly bedded, and exposed only in roadcuts.

The age relation between these rocks and the Tiger
Formation is not known for certain, but the lake beds
are believed to be younger. Clay deposits in similar
rocks in the southern part of the Loon Lake quadrangle
and northern part of the Clayton gquadrangle are
assigned to the Miocene Latah Formation by Hosterman
(1969, p. 56).

QUATERNARY SYSTEM
Glacial and alluvial deposits, undifferentiated

The large areas of surficial material in the southern
and eastern parts of the quadrangle are mostly glacial
deposits that range in composition from huge boulders
in sand and gravel matrix to lenses of clay. Bare,
glacially scoured outcrops are common in the bedrock
exposures between Davis and Fan Lakes. Apparently
an ice sheet covered the entire area at one time, sug-
gesting that glacial deposits may have been more
extensive than their present limits.

Alluvial deposits consist mainly of sand, gravel, and
boulders and are restricted chiefly to present drainages.

STRUCTURE

Several kinds of faults and folds are found in rocks
of the quadrangle, but only the more readily traceable
and persistent are shown on the geologic map. Numer-
ous high-angle faults cutting the Belt Supergroup rocks
have been mapped in the southwest quarter of the
quadrangle, and apparent offsets of Belt units have
been measured. In addition, a short segment of a large
thrust fault, the Newport fault (Miller, 1971) is found

in the northeast corner of the quadrangle. One fold
was mapped north of Fan Lake. Numerous folds shown
by opposing dips occur in the high-grade metamorphic
rocks, but they were not traceable as individual struc-
tures for more than a few hundred feet Faultsin the
high-grade metamorphic and plutonic igneous rocks are
difficult to trace, and those shown on the map should
be considered a minimal representation of the number
in the quadrangle.

Almost all the high-angle faults in the southwest
quarter of the area have a consistent N. 30° E. strike.
Most of them are poorly exposed and can only be located
within a few hundred feet of their true location. All
have moved relatively up on the west side and show
apparent left-lateral offsets of as much as 6,000 feet.
The aggregate apparent lateral offset on the four
westernmost faults of this group is about 13,000 feet.

The fault that separates the Belt Supergroup from
the Addy Quartzite near Fan Lake has the same strike
as the faults to the west and is better exposed. It dips
about 50 to 60 degrees to the east and is a normal fault.
The amount of offset across this fault is unknown. All
four faults with similar strikes in the Belt rocks to the
west could also dip to the east and could be normal
faults.

The fault that passes west of Little Blue Grouse
Mountain forms a prominent topographic lineament.
The amount of offset across this fault is uncertain.
If the zone of relatively unmetamorphosed Prichard
Formation on Little Blue Grouse Mountain was once
contiguous with the Prichard Formation on Little
Roundtop, the apparent offset amounts to about 8,000
feet in aleft-lateral sense or about 6,000 feet vertically,
the area west of the fault having been relatively up-
lifted. This fault appears to bend to-the southeast just
north of Horseshoe Lake and to run into the younger
Silver Point Quartz Monzonite. The relation between
this fault and the one that continues to the southwest
with the same strike is uncertain.

In the northeast corner of the quadrangle, the Newport
fault strikes about N.80° W., dips 30° to 50° NE, and is
defined by a zone of mylonite and cataclastic rock about
1,000 feet wide. Just north of the quadrangle the zone
bends to the north and has been traced to the north
border of the Newport Number 2 quadrangle (Miller,
1974). To the east, the fault cuts the Silver Point Quartz
Monzonite of Eocene age.
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