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Field work and preparation of the map

The field work on which the areal geology shown on the reverse
hereof is based was partly done by the United States Geological Survey
in the years 1908 and 1909 and was completed by the Survey in 1913
and 1914 under a cooperative agreement with the Oregon Bureau of lines
and Geology. The work was begun by J. T. Pardee, who, under the super-
vision of F. C. Calkins, covered the north-central part of the quad-
rungle in the fall of 1908 and summer of 1909. In the fall of 1913 an
area in the Elkhorn runge east of Sumpter was mapped by F. J. Katz and
in the sumwer und fall of 1914 the remainder of the quadrangle was cov=-
ered by J. T. Purdee and D. F. Hewett witk T. H. Rosenkranz as assistunt,
The map hus been prepared by Pardee and Hewett from their originaul field
notes. The following summary descriptions are based on their unpublishe
ed notes and on published reports, listed at the end of the text, to
which the reader is referred for additional details,

Geography

The Sumpter quadrungle is an erea of about 850 square miles in
Baker, Grant, and Union Counties, northeastern Oregon, that imcludes
several of the more productive mining districts, viz.-=Cracker Creek
(Bourne), Elkhorn, Cable Cove, Granite, Bonanza, und Creenhorn. It
lies near the middle of the Blue Mountains, a chain of ridges and moun=
tain. groups of different trends und altitudes thut extends southweste
ward from the northeast corner almost to the center of the Stute. The
higher summits in the Sumpter quadrangle are along Elkhorn Ridge and
its northern continuation which is called the John Day-Powder River di=
vide. Several summits within the quadrangle runge in altitude from
8,500 to 9,000 feet above sea level and from 4,000 to 5,000 feet above
udjacent valleys, To the southwest the mountains decreuse in height
until they finally disappear in the plains of central Oregon. Lowlands
thut occupy not more then S or 6 per cent of the totul area of the quad-
rangle include, in the northeust corner, a smull part of Baker valley
and, in the southern half, Sumpter valley alomg the upper course of
Powder River and smaller wvalleys along the north and mwiddle forks of
Burnt River. Access tc these valleys and to most of the mountainous
areas is afforded by uutomobile rouds. U. S. Highway 26 crosses the
southern purt of the quadrungle from east to west, Sumpter at the head
of Sumpter valley is the principal settlement and Bourne, Granite, and
several other more or less intermittent or "ghost™ mining camps are in
the north-centrel and western parts of the quadraengle, Furming and stock
raising are carried on in the valleys. Mucn of the quadrangle is within
the Whitman Nationaul Forest, and lumbering is one of the chief industries.

Geology

The rocks of the Sumpter quadrangle comprise an older and a
younger series sepurated from each other by a major unconformity
and otherwise distinguished by marked differences in their charac-
ter, occurrence, and relations to the metalliferous deposits.

The older series consists of pre=Tertiary rocks, most of them
severely deformed und ecomspicuously ultered formations of sedimen=
tary and volcanic origim, such as argillite, greenstone, and schist,
with relatively small amounts of limestone or marble. Into these
formations several bodies of granitic rock have been intruded. Frag-
ments of foseils, such as corals and the foraminifer Fusulina, found
in some of the limestone bodies, indicute a Carboniferous (Pennsyle
vaniun) age. Great thicknesses of rocks lie above and below the fossil=
iferous limestone, however, and mey include both Mesozoic and pre-Car-
boniferous beds. The bedded rocks of this group show & prevailing
westerly strike and appear everywhere to be closely folded. They are
more or less schistose and commonly show evidence of faulting, but
the main structural festurés are generally obscured by the smaller fea=
tures and have not been satisfactorily worked out. The known metulli=-
ferous lodes ure confined to rocks of this (pre-Tertiary) series.

The younger series includes formutions of Tertiary and Quaternary
age. [he Tertiary rocks consist chiefly of lava flows and other vol-
canic muterials with interbedded sedimentary rocks of Miocens and prob=
ably Pliocene ages. They have been slightly tilied or warped and broken
by many normal faults, most of which strike northwestward and thus cross
the structural trends of the older rocks at considerable angles. The
Quaternary deposits, composed mainly of unconsolidated alluvial and
glacial material, occupy several large valley areas. They are not no-
ticeably deformed. Placer gravels are found at different horiszoms in
both the Tertrary and Quaternary formations.

Pre=Tertiary formations
Argillite group

The areas mapped as argillite group are underlain by light to
dark gray, fine-grained, siliceous and argillaceous sedimentary rocks
with interbtedded layers of greenish hue that are altered volcanic rock.
All are fine-grained and, commonly, only the more silicecus varieties
are resistant enough to form prominent outcrops. The best exposures
ure found in glaciul cirques on the northeast side of Elkhorn Ridge
and along some of the streams that drain the southwest slope. Cracker
Creek, which crosses the strike of the beds for a distance of about
8 miles, gives exposures, mostly of ailiceous beds, at intervals be=-
tween Sumpter and Pole Creeks, .Above Pole Creek the exposures are
nearly continuous and show the formution to consist of alternating
siliceous and argillaceous layers thut range in thickness from a frao-
tion of &n inch to several feet. Some of the harder gray siliceous
layers resemble chert and some of the soffer argillaceous layers re-
semble slate. All gradations between the two occur. Commonly the
gray, siliceous layers are not more than an inch thick and the are
glllaceous layers that separate them are merely black seams. The
interbedded volcanic rocks are dull greenish-gray and indistinctly
strutified. They ure well exposed on the southwest slope of Elkhorn
Ridge from Rock Creek Butte southeastward. In the argillite -ureas
south of Sumpter walley the exposures are commonly poor, but, so fur
as observed, the rocks ure similar to those described. All appear
tc be the metamorphosed representutives of intermingled fine-grained
sediments and volcanic flows und tuffs. Similar rocks that oceur in
adjoining parts of the Baker quadrangle huve been recently studied and
jescribed by Gilluly (12).

Limestone

Limestone interbedded with the argillite group forms many out=
crops, most of them small, on the slopes of Elkhorn Ridge, amd in a
few widely scattered areas elsewhere. Those on Elkhorn Ridge are mostly
within two rather narrow belts, one exterding along the lower south
slope from Deer Creek eastward to Marble Point and the other ocoupying
a corresponding position on the upper northeast slope. Marble Point,
the lergest outcrop, is aboue three fourths of u mile long from -sast
to west, half a mile wide, and 1,000 feet high. Its boundaries are
irregular zig-zag lines and the mass appears to be an aggregate of sep-
arate angular blocks. Few other bodies approach this one in size. The
most ure from 50 to 500 feet wide and not more than 1,000 feet long. In
order to muke them pluinly visible on the map the smaller ones have been
exaggerated. A rather remarkable feature of these bodies is their angu=-
lar form. In composition they appear to be zlmost pure culeium carbon=
ate, Many have been metumorphosed tc & white or pale blue crystalline
marble and in general bedding planes ure indistinguiskable,

Metagubbro

Before the aurgillite group had been extensively deformed it was
invaded by & magms, which formed sills, dikes, and irregular cry=-
stalline bodies, now appearing as & greenish-gray metagubbro. The
largest exposure of this rock forms a belt, from a quarter of a mile
to a mile and a half wide, which extends fro. the vicinity of Bourne
eastward to the border of the quadrangle and Leyond. BEetween Bourne
and Maxwell basin this body has the form of a sill from 700 to 1,500
feet thick. [East of Maxwell its outlines suggest dike-like and irre-
gular forms. In the glacial cirques on the northeust side of Elkhorn
Ridge, its granitic texture is plainly shown. The rock was originally
a gabbro composed mainly of plagioclase feldspurs and augite.  Since
it came to place these minerals have been largely changed to epidote,
chlorite and green hornblende which give the rock its greenish color.

Peridotite and serpentine

Irregular bodies of peridotite, a coarsely crystalline durk green
or bluck rock, have been intruded intoc the argillite and the matugubbro
along McCully Fork west of Sumpter and in the basins of Corral and
Boundary Creeks. It is composed largely of iron-magnesium silicates
and its weathered outcrops are characteristically dark brown. 3Ser=-
pentine, un alteration product of the periodotite, is found in the areas
mertioned and is particularly abundant in the vicinity of Greenhornm City
and to the southwest of the Ibex mine. It ranges from light greem to
black in color and is characterized by a smooth or soapy feel and a
network of fructures along which it breaks into fragments with curved
outlines.

Granodiorite

Granitic rockse, which were intruded later than the metagabtro and
the peridotite, underllie much of the northern half of the quadrangle
and rather large areas in the mountains south of Sumpter valley. The
main body, which forms Bald Mountain und the bold and rocky Powder River=-
John Day divide north of the heud of Cracker Creek, was numed the Bald
Mountain batholith and described us granodiorite by Lindgren (1), and
this terx is retained on the map although the batholith or parts of it
may be more precisely classified as quartg-diorite, In its most extemn-
8ive outcrops the granodiorite is a light gray, medium-grained cry-
stalline rock that resembles granite. As seen rrow & distance it appears
nearly white. Outcrops long exposed to ordinary weathering develop
characteristic rounded forms but on the higher summits they have been
frost rifted to musses of angular fragments. The granodiorite bodies
extend to unknown depths aund tend tc be enlarged downward, und probably
all that ure shown on the map are connected in depth. Near the La
Belleview mine the granodiorite and the rocks that it inwvades interlace
in an intricate manner, and at places, particularly near the Baisley
Elichorn and Bald kountain mines, branches or upophyses from 100 to 500
feet in width project short distances from the main body. Elsewhere
the contacte are fairly even or regular.

Representative specimens of the granodiorite from Bald Mountain
and the peaks north of Cracker Creek consist chiefly of plagiocluse
feldspar, quartz, hornblende, and biotite together with noteworthy
amounts of orthoclase feldspar. Marginal facies contain relatively
more of the dark minerals, hornblende and biotite, and less of quarts
and orthoclase. Throughout most of its urea, however, the larger body
shows little variation in composition and texture., Dikes of aplite
and pegmatite are sparingly distributed through the batholith. 3Some
narrow dikes in the northern part are composed chiefly of flesh-pink
feldspur, quartz, and a long=bladed mica. Locally the granodiorite
contains dark spots a few inches in diameter caused by the segrega=
tion of brown mica or other dark minerals. The batholith cume to
place after the argillite group and metagubbro had been deformed, and
it was exposed and partly cut away by erosion before the Tertiary
lavas were erupted. In most exposures the batholith is cut by three
sets of fractures that stand approximately at right angles to one
another. Two of them are vertical or nearly so and the third nearly
horizontal. From place to place, however, the spacing and relative
dominance of the different fracture systems vary. Over wide areas the
vertical or eteeply dipping fractures are closely spaced and the more
prominent. In other areas they are subordinate to the horizontal
fractures.
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Dikes

Except those of Quaternary age all the formations mupped are cut
by igneous dikes. These dikes ure most numerous.in the argillite,
group and successively younger formations contain fewer and fewer of
them. They range from less than a foot to 100 feet or more in width
and a fow ure a mile or more in length, but most are relatively narrow
and non-persistent. In composition they range from ultra=basic to
extremely siliceous.

In areas of the argillite group the most common dikes are formed
of a dense fine-grained light gray rock that is apparently a granodiorite
porphyry. Along parts of Elkhorn Ridge these dikes are so numerous
that they form as much as 20 per cent of the rock mass. In areas
where exposures are poor the presence of the dikes is indiocated by
fragments in the soil. In general the dikes differ widely in strike
and dip, but along Elkhorn Ridge most of them strike northeast, dip
steeply, and accompany fractures ulong which faulting appears to have
occurred.

Greenish-gray dikes that range in composition from diorite to
pyroxenite are rather widespread, and aplite and pegmatite dikes com=
paratively few. In the areas of Tertiary volcanic rocks in the Burnt
River drainage, east of China Creek, dikes of dark-colored porphyritic
rocks are fauirly common.

Structure

Severe deformution has imposed on the argillite group an exceed-
ingly intricate structure which may be reaudily seen in any of the clean-
er exposures, especially those afforded by the glacial cirques of
Elkhorn Ridge. Nearly everywhere innumerable small folds and contor=-
tions involve the beds. Strong compression and shearing have broken
the more brittle siliceous layers into small fragments, and so kneaded
them into the softer argillitic luyers thut the rock resembles con=-
glomerate. Farticulurly good exposures of this pseudo-conglomerate
muy be seen in cirques at the heads of Pine Creex and Goodrich Creek.
The prevuiling strike of the bedding, shear plines, and axes of small
folds is west and their dip is generally 45° or more. The larger
structural features are obscure. Probably they include a number of
isoclinul eust-west folds. The metagabbro sill eeems to have resist-
ed crumpling but in the vicinity of Bourne it has been bent into a
large open east-west synclinal fold.

Rather closely spaced fractures are generaul in the argillite
group and cause its outcrops to be characterized by small jagged forms,.
Faulting distributed among the fractures is indicated in several
pluces, Llarger faults displace both the argillite group and the meta-
gabbro in the vicinity of Bournme. They include the North Pole=Columbia
vein or "Mother Lode", several other veins, and & number of burrenm
fructures, 1ll of which strike northeastward and cut a less prominent
set thut strikes northwest.

Ketamorphism

The argillite, schist, and other vurieties that compose the ar=-
gillite group are rocks that huve been transformed from original fine=-
grained sedimentary rocks, such as clay-shaules and sandstones, by the
pressure and chemical action incident to deep burial mountain building,
and igneoua intrusien. In the same way what were originally lawvu flows
and. tuffs have beern changed to greenstone. The most striking effécts
of the regional metamorphism are the production of schists and pseudo-
conglomerate. Less noticeable but even more widespread is the compac-
tion to argilliteé and cementation to chert-like rocks. Contact meta-
morphism by the invading granitic bodies has further changed the rocks
adjoining them uccording to their composition. Unmixed or pure lime=
stones have been changed to marble, impure varieties to hornstone. Ar-
gillaceous beds have been altered to mica schists, containing hornblende.
and other silicates. Around the Bald Mountain batholith the argillitic
rocks huve been thus metamorphosed in a belt ranging from & quarter of
a mile to 2 miles in width. The smaller granodiorite bodies exposed
south of Sumpter walley and elsewhere are surrounded by similar but
narrower metamorphic collars. The alterution of gabbro to metagabbro
is chiefly the result of regional metamorphism. The contact effects
produced in other rocks by the intrusions of gabbro, peridotite and
dikes are hurdly noticeable, The Tertiary and Quaternary formutions
except us they may be locally modified by dikes or other intrusive
bodies of the same age are free of metamorphic features.

Age

Only small and fragmentary collections of fossils have so far
been obtained from the pre-Tertiary rocks of the quadrangle, and these
are confined to the limestones. The best collection, from a small
body exposed in a railroad cut 3 miles south of Sumpter, contains a
few poorly preserved brachiopods, bryozoans and crinoids and the
Carboniferous foraminifer, Fusulina., A great thickness of sedimentary
beds underlies the limestone, however, and how far these descend in the
geologic time scale is not known. In the non-fossiliferous beds above
the Fusulima stratum conglomerates occur thut contain limestone pebbles,
a fact that indicates them to be younger, possibly Mesosoic in age.
From their relations to the argillite group and to one another, it
appears probable thut the metaghbbro, granodiorite, and peridotite
are of Mesosoic age.

Tertiary formations
Gravels

Ailuvial deposits of Tertiary age ure widely distributed in the
Sumpter quudrangle, Though of relatively small volume compared to the
other formations mmpped these deposits are of particular interest be-
cause they have yielded considerable placer gold, Natural exposures
are poor und most of them ure confined to areas from which protective
lava covers have been recently stripped by erosion, The best exposures
are in artificial excavations at the French Diggings, Weaver, Criffith,
Winterville, und Barton mines. The gravelL is characterized by very
smooth, stream-worn cobbles and boulders which are imbedded in a sandy

_olay matrix that commonly shows bright red and oluishegray tints. The

cobbles and boulders are composed of cherty-appearing quirtz, dense,

 fine-grained porphyries, und other resistunt rocks. All huve luin un=-

disturbed for w long time exposed to the agente of rock decay, as
shown by the fact that their outer layers or shells huve become bleach=
ed and softened. Many boulders of the less resistant rocks such as
argillite, greenstone, and granodiorite have completely decayed in
place. Excavations at the diffprsnt mines show the gravel to be from
30 to 50 feet or more thiok and displaced by faults that also out the
bedrock and the lava cover.

The surfuce on which the gravel deposits lie cuts across the de-
formed pre-Tertiary rocks including the granitic intrusions. It
therefore represents the end of a long cycle of erosion during which
a great thickness of rocks were removed. During this period many
lodes were uncovered, their upper parts worn away, and much of their
gold transferred to the gravels.

The distribution of existing remnants of the Tertiary gravel
suggests that one of the streams depositing it flowed southward from
the present site of Bald Mountain across Griffith Di:gings, Buck
Gulch, and the head of Three Cent Gulch. Another stream, heading in
what is now the Greenhorn Mountains, took an easterly course across
the sites of the present Parkerville and Winterville "diggings" and
probubly joined the first one, Other streams, heading in the area
north of Sumpter, flowed northwestward over Fremch Diggings and south-
eastwurd past the site of Minersville.

Tuff breccias and andesite flows

Andesite tuff-breccias and flows occupy large areas in the
Sumpter quadrangle. Tuff-breccius formed by explosive volcanic
eruptions underlie extemsive areas north of Granite Creek below
the town of Granite and in the vicinity of Chicken Hill, and con=-
stitute the prevailing formation in the drainage basin of Burnt
River. At the head of Three Cent Gulch and on the south slope
of Kings Mountain and other localities where srosion hus been
accelerated, the tuff-brecoias tend to form jagged cliffs and
pinnacles, but other areas underlain by them have smooth contours
except that the surface is usually strewn with fragments of all
sizes,

The tuff-breccias are composed of angular and subangular frage
ments that range in size from sand grains to boulders or blocks 6
feet or more in cross section. In places the formation is a mass
of unsorted fragments of different sizes and in places it is made
up of alternuting beds of coarser and finer textures that show an
obscure stratificution such as would be produced b, running water.
The sandy matrix of these beds is light gray; the fragments range
from gray to blackj rarely they are a dull red. Roughly these
rocks are separable into a lower, more persistent group charucter-
ized by several vurieties of pyroxenme andesite, und an upper, less
persistent group that consists chiefly of hornblende andesite with
small amounts of the pyroxene vurieties. On the slope northeast
of Burnt River below Trout Creek alternating beds of c¢oarse and
fine material ure exposed. In the lower beds the larger fragments
are chiefly of vesicular black lava with small but conspicuous luths
of lignt gray feldspar. Some layers consist of closely packed small
angular fragments, others contain boulders as much as 3 feet in dia-
meter, and still others consist ulmost wholly of fine waterlaid sand.
A section exposed at the south end of Kings Mountain includes 1,200
feet of drab-colored porphyritié¢ hornblende undesite fragments im=
bedded in a matrix of dradb tuff. Above this is a layer 150 feet
thick contuining water-worn cobbles, which in turn is overlain by
400 feet of brecdia with some blocks as large as 10 feet in their
longer dimensions.

The cliff on the north side of Granite Creek opposite Clear
Creek shows stratified tuff-breccias with medium or small water-
worn fragments of vesicular light-gray andesite in an abundant
light-gray sandy matrix. Layers exposed in the slope above contain
large fragments, some of them being a red porphyritic rock. In beds
exposed on the south slope of Chicken Hill both the frugments and
the matrix are brick red.

Older basic flows

Following the tuff-breccius extensive flows of basalt and py~
roxene andesite were erupted, Existing remnants indicate that the
flows were confined mainly to that part of the quadrangle south of
Sumpter wvulley and a portion ulong the west in what is now the
drainage basin of Granite Creek. Typical exposures are of dark
dense rock imut weathers broym. Vesicular layers occur along the
North Fork ot Burnt River between China Creek and Third Creek.
Locally the rock shows a columnar structure and it tends to form
cliffe, of which Sheep Rock is un example,

Rhyolite flows and tuffs

Light-colored luvas and tuffs that were erupted after the older
busic flows form a group 50 to 200 feet thick that originally ex-
tended over u considerable area in the southeastern part of the quad-
rangle. Remnants of this group underlie the northeast slope of Kings

Mountain and parts of the bordering slopes and terraces of Whitney,
Sumpter, and Burnt River valleys. In color and other features the
rhyolite group contrasts strongly with the other lavas and therefore
affords a ready means of determining geologic structure. The group
includes five different vurieties, of which the lowest is gray,
glassy, and locully laminuted. Above this is a gray stony vuriety,
with local sones of black pumice. Above this is the most persistent
and typical variety, white to pale red, pumiceous, and locally vesi=
cular rock with here and there a phenocryst of plagioclase feldspar.
This variety is succeeded by a darker flow breccia, und above which
is a gruy to pale brown tuffucepus layer with here and there rounded
knobs of dark glass,

Dacite

In the extreme southeastern part of the quadrangle an extensive
area is underlain by light-gray orystalline rocks that are closely
associated with the undesite tuff-brecoias. West of Big Creek near
Rattlesnake Gulch are exposures of a light-gray and pale-pink rock
that is coarsely porphyritic, weathers to rounded forms like granite,
and readily disintegrates to a coarse sand. This rock is associated
with the lower part of the tuff-breccias, and preliminary microscopie
examination indicates it to be a dacite. The eastward extension of
this rock into the Baker quadrangle is desoribed by Gilluly (12) as
a light gray porphyry containing phenocrysts of plagioclase and horn-
blende in a finely crystalline ground mass. The area north of
Alkali Springs and east of Beawsrdam Creek is largely underlain by
dense, light greenish-gray porphyritic rocks, which in the vicinity
of Alkali Springs have been hydrothermally ultered to a soft, white
clay-like mmss. All these rocks ure provisionally grouped under
the head of dacite.

Lake beds

In the southern third of tu. quadrangle Tertiary beds deposit-
ed both in ponds and along stream beds, underlie an area of half a
township or more in the benchlands or terraces along Burat River
below China Qreek and occupy small ureas near Austin, Tipton, and
Whitney. Natural exposures of these rocks are poor aund most of
them are found on the sides of narrow ravines that cut the terraces,
in the purnt niver basin they consist chiefly of light-colored, soft,
fine-grained beds of clay, sand, and volcanic ash. The best expo-
sure seen in the quadrangle is in the westernmost part of an arti-
fioial cut on the “loop” of the Sumpter Valley railroad 1 mile south
of Tipton. At that place the formation consists of thin layers of
nearly white diatomaceous earth (dixtpmite) and volcanic eand in
alternating layers. The beds dip 8° 3. and are overlain by a basic
lava flow. Fossil leaves of oaks, willows, maples, redwoods, and
other plants contained in them are of miocene species similar to
those of the. Mascall formation of centrul uregon. The same species
were pollected from exposures west of Austin, and poorly preserved
fragments indicdte the beds along surnt Hiver to be of .the same age.
In addition to diatomaceous earth and voloanic sand the beds along
Burnt River contain some stream alluvium. The formation is esti-
matéed to'be several hundred feet thiock.

Younger basic lavas

Basic lavas erupted arter the rhyolite group occupy the draim-
age basin of the Middle Fork of John Day River almost exclusively
and are widely distributed over other parts of the Sumpter quadrangle
except the northeast quarter, Most of them are dense to vesiocular,
dark=colored rooks that weuwther to shades of gray. Many contain
phenocrysts of plagiocluse feldspar or olivine. Over some areas
they show a platy structure. They commonly weather to small cliffs
and bare knobs, and lands underlain by them are likely to be cover-
ed with & red clay soil. They appear to cogsist of many separate
flows of local origin und limited extent and of about the same age.
Eroded volcanic necks that appear to have beern the sources of some
of these lavas are represented by u hill on the divide about a mile
north of ueiser and by the 6,106 foot summit west of Trout Creek
in the northwest corner of the quadrangle. For the most part the
basic flows lie directly upon the rhyolite group, but a time inter-
val between them is indicated in places by evidences of erosion.

Structure

In contrast to the complex deformation of the argillite group
the structure of the Tertiary rocks is characterized by broad folds
and by normal faults that trend northwest and have largely controll=
ed the development of the presenmt topography. 1in the northern part
of the quadrangle the elevation of the rocks into a large dome elon-
gaved northwestward is suggested by the attitude of the surrounding
lava remnants. A small anticline forms the divide between oumpter
valley and Burnt River; others are indicated on the divide between
Whitney walley and the Middle Fork of John Day River, and in the
area between Whitney and the Greenhorn district. Intervening areas
appear to be wide synclinal troughs.

The folds are greatly modified by normal faults of steep dip,
most of which vary little from an average strike of about N. 55° W,
Where contrasting formations are fortuitously associated as, for
example, in the squtheastern part of the quadrangle, the amounts
of faulting are readily deteruined. In that area displacements

ranging from one hundred to several hundred feet are shown on indi-
vidual faults.

Terrace gravels

Stream gravels deposited after the period of Tertiary defor-
mation underlie extensive areas of terraces or benchlands of Sumpter
and Whitney valleys where they attain a thicknesa of as much as 100
feet. Thinner sheets cover Crane Flats, parts of the terraces north
of Burnt Hiver below Second Creek, und the smaller terraces along
Trout Creek morth of the North Fork of John vay Hiver. As a whole
these gravels are not coarse and their cobbles not well rounded.
Considerable age is indicated by decomposition in place of some
cobblas of the less resistant rocks. In Whitney valley the terrace
gravels dip rather persistently 5° K. and appear to be elevated on
the east sides of faulis of small throw which are marked by scarp-
1ike slopes trending northward at right angles to the direction of
dip. The gravels described are probably of Pliocene or early
Quatersary age and locally contuin placer gold.

Glacial drift

Rather large areas in the northern part of the quadrangle are
covered by the deposits of gluciers thut originated in the higher
mountains. The most extensive were formed by glaciers that moved
down the valleys of Rock Creek, North Powder River, and North Fork
of John Day River. These consist of typical unsorted rock debris
including large fragments and boulders, The glaciers ended at
moderately low altitudes and there piled up much drift in the form
of morainal hillocks, some of them several hundred feet high. Up=
stream the deposits become thin and patchy. Two layers of drift
are shown in the valley of the North Fork of John Day River. The
older extends rather far downstream and is characterized by many
rust-stained and partly decomposed granodiorite boulders; the
newer ends some distance farther upstream and its boulders are
practically all fresh and firm. Two drift sheets can be distine
guished in the same way along Cracker Creek in the vicimity of
Bourne, and it is probable also that two drift sheets exist in the
other glaciated valleys, although in most of them only the luter
one has been recognized. Locally the North Fork drift. as described
further on under "Placers" contaims gold.

Alluvium

The areas mapped us Quaternary alluvium are confined to flood
plaine and low bordering terraces. They consist mainly of glacial
outwash and later stream deposits, but in some areas, particularly
the basins of Burnt River and the Middle Fork of John Day River,
may include some deposits of Tertiary age. They form the most
valuable of the agricultural lands of the quadrangle and have yield-
ed much of the placer gold that has been produced.

Mineral resources

The most valuable deposits in the Sumpter quadrangle to date
are metal-bsaring lodes and placers. Resources of potential or
prospéctive value include beds or formations of limestone, dia=-
tomite, and other nonmetallic materials,

Lodes

In the Sumpter quudrangle lodes ure irregularly distributed
through a wide west-trending belt. This belt lies, for the most
part, a little north of the middle of the quadrangle, but at the
west edge it spreads somewhut to the south, The largest lode, the
North role-uolumbia vein or “Mother Lode~ is a single vein or min-
eruliszed fructure that is shown by exploratory workings to be cer=
tainly 12,000 feet and probably 15,000 feet or more long. 1ts
greatest explored depth, as shown by the Columbia shuft, is 819
feet, but the total verticul distance between the highest outcrop
and the bottom of this shaft is 2,500 feet. Other veins show
explored lengths and depths ranging from a few hundred to 3,000
feet. Many of the veins are alined so as to form systems as, for
example, the Cougar, Independence, Magnolia, suffalo, and ia
Bellevue veins north of Granite, which form a group of nearly com=
tinuous and parallel fractures about 6 miles long. Similar less
extensive groups are formed by the ibex, Bald mountain, Belle of
Baker, and Mammoth, and the Highland, Maxwell, and Baisley Elkhorn.
In all the groups and the Mother Lode the prevailing strike is
northcastward and most of the veins dip steeply southeast. The
veins are emplaced mostly in the zone of sedimentary rocks (ar-
gillite group) that adjoins the gramodiorite butholith; some of
them cross the contact and a few are entirely withim the intrusive
body. The veins in the Greenhorn and adjacent districts at the
west edge of the quadrangle show considerable variation in strike
and dip, Most of them are at the contacts between gabbro or
metagabbro and serpentine or peridotite, though they are probably
genetically related to a granodiorite batholith a short distance
to the west just outside the quadrangle.

The veins are lsrgely composed of quarts accompanied by dif=-
ferent amounts of pyrite, arsenopyrite, sphalerite, and galena;
however some veins in the Greenhorn district contuin much carbonmate
(dolomite). GComplex silver-bearing sulphides and tke sulphides of
antimony and mercury are found less commonly. Gold is present in
all the lodes. It occurs most commonly as fine metallic specks
and threads. Ore shoots or parts of the veins that contuin emough
gold or other metals to be valuable wary greatly in size and form.
Most of them range from a few feet to 1,000 feet or more in length
and depth and from a few inches to 4 or 5 feet in average width.

A maximum width of 30 feet occurs at places in the “Mother Lode".
Likewise the gold content of the ore varies from place to place.
Much ore containing lese than 1 ounce to the ton hus been profit-
ably mined and good-sized shoots averaging from 5 to 10 ounces to
the ton huve not been uncommom. Jome value is added to muny of
the lodes by minerals contzining silver and lead. The amounts of
sphalerite (zinc sulphide) present in several ores is sufficient

to add to their wvalue provided suitable methods for treating the

ore can be applied. Severul of the mines hauve produced from $40,000
to 4,000,000 each, chiefly in gold, and the aggregate value of the
gold and other metals produced by the Mother Lode is estimated at
more than $8,000,000.

Placers

A placer deposit, as generally understood, is a body of alluvial
or other superficial material containing gold or some other valuable
mineral that muy be profitably extracted by simple wushing. Placer
gravels have u more general distribution in the Sumpter quadrangle than
metalliferous lodes., Some of them, for example those of Miners Creek,
Buck Gulch and upper Bull Run Creek, are well removed from known areas
of lode mineralization, but in general the plucer deposite form a
fringe closely ussociuted with such areas and extending beyond them in
the direction of drainage.

Most of the remnants of Tertiary gravels in the quadrangle are gold-
bearing und, in fuct, it is probuble that they have produced us much if
not more than the later deposits. In the past the Tertiury gravels were
extensively mined at French Diggings on the divide between Trail ureek
aund the North Fork of John Day River, at the "ghost" mining camps of
Winterville and Parkerville eust of Greenhorn, and at the Feaver and
Griffith mines near tke divide at the head of Buck tulch west of

Sumpter.

In places the early Quaternury terrace gravels contain enough gold
to form placers and they have been mined to a small extent ut Crane
Flats and near Sumpter. Many of the placer gravels in the Sumpter
quadrangle are in the same drainage basins as the lodes and not far
below them. This association is illustrated by the deposits along Olive
Creek and other streams that drain the Greenhorn district, and by those
ulong Bennett Creek und Granite Creek, which drainmespectively the
Bonanza district and the area containing the Monumental, Buffalo, and
other mines. The material composing these deposits is ordinury stream
alluvium of Quaternary age and, near the lode outcrops, it may also
include surface muntle not classified or rearranged by stream action.
In the glaciated areas ice action has interrupted and modified the or=-:
dinary process of placer deposition «s illustrated in the vicinity of
Bourne., In that district the upper course of Cracker Creek, which
drains an area containing the outcrops of the rich Mother wode and
other gold veins and would therefore be expected to contain placers,
is practically burren. This condition is the result of glaciation
which repeatedly scoured the valley of its placer gravels, transported
them farther downstream, and diluted them with much unsorted drift.
Since the ice disappeared,time has been relatively so brief that the
stream has been able only to rework the mixed material into the lean
placers found along its lower course. In the same way is to be ex=
plained the ubsence of placers or the presence of lean deposits only,
along the glaciated valleys of Rock Creek, Silver Creek, upper McCully
Fork, snd other streams that drain areas of lode mineralization.

An exceptional placer deposit includes the North Fork or Klopp
mine and other workings situuted along the North Fork of John Day
River neur the mouth of Trail Creek. It is a heterogeneous bouldery
mass forming the terminul moraine of the earlier glacier that de-
scended the North Fork. Extensive workinge made in it before 1909
show the material to be of low grade, but an abundant wuter supply
and other favorable conditione huve made possible the profituble work=-
ing of a large part of the mass. Apparently the gold wus derived from
older placer gruvels that lay in the path of the glacier and were
plowed up and iacorporated in the moruine.

In several of the wulleys Quaternary gravels that were too poor
or too difficult for the “early day" miners to work have, in later
years, yielded much gold by dredging. A large deposit of this type
in Sumpter wvalley wus uctively mined for a number of years after 1914
and again since 1936.

Chromite

The "blauck sand" residues of placer mining in and near the
Greenhorn district contain grains of chromite, and cobbles of the
same mineral ure sald to huve been found in the gravel. The ser-
pentine and peridotite masses are indicated as the probable sources
of the chromite, but information is lacking us to the size of the
bodies that they muy contain.

Quicksilver

Cinnubar und other quicksilver minerals have been found in sev=
eral of the lodes, particularly those of the Greenhorn district. So
fur as known the amounte of these minerals are too small to be worth-
while sources of the metal.

Limestone

Lime has been burned from small bodies of limestone a mile and
& half southeast of Sumpter and at a point on Marble Creek near the
eastern limit of the quadrangle. The large exposure of murbleized
limestone at Marble Point and the numerocus smuller bodies on Elkhorn
Ridge and elsewhere have not been developed. Superficial examinations
indicate that many of them are free from chert or other noticeable
impurities and composed of essentiully pure calcium carbonate,

Iron ore

In the yeurs 1904 and 1905 about 100 tons of iron oxide ore,
used for fluxing by the Sumpter smelter, was said to huve been mined
on the Lasy Jim claim at the pass in the divide south of Sumpter wvalley,
which is traversed by the Sumpter Valley Ruilway. The ore occurs in
altered peridotite and gubbro near an outcrop of limestone and its
texture suggests it to be the oxidized outcrop of a contact-metamorphic
body., Analyses reported by the smelter show an iron content of 40 to
48 peroent, eilica 10 to 15 percent, and from 0.04 to 0.12 ounce of
gold and 0.18 to 0.38 ounce of silver to a tonm.

Diatomite

Diatomuceous surth more or less mixed with other materials forms
a considerable part of the volume of the Tertiary lake beds in the
Sumpter quadrangle, White, loosely coherent beds of the unmixed dia=
tomite are exposed to u thickness of 10 feet by a cut on the logging
railway 3 miles northwest of Whitney and half & mile north of Irvines
Ranch on Burnt River. Elsewhere, relatively pure diutomite forms por-
tions of u 40-foot bunk of soft light-colored beds exposed by the
westernmost cut on the "loop" of the Sumpter Valley Railway south of
Tipton, and is found u short distance west of Austin and along the
road south of the ranger stuation on the Middle Fork of John Day River.
It is probable thut diatomite is to be found also in the Tertiary beds
of the Burnt River Valley.

Volcanic ash

Volcanic sand and dust, composed essentially of splinters of
volcanic glass, constitutes u large part of the Tertiary lake beds
and is the chief component of a widely distributed fine, dusty, light-
colored top=soil. In places this material is several feet thick, as
shown in the bunks of placer mines along Granite Creek, near the
Independence Mill, along the stage road half a mile below Bourne,
and elsewhere.

Building stone

The wast bodies of grunite and other rocks in Sumpter quadrangle
suitable for building purposes have not been developed except for
local needs. A light-gray andesite that is easily dressed and re-
Nembies gramiie has been quarried wloug the road 1f miles southeast
of Granite and used for a few buildings in that town and Sumpter.
The rock mass affords sound columnar blocks from 1 to 2 feet in di-
ameter and 6 feet or more in length, The rhyolite that occurs ex-
tensively in the south half of the quadrangle apparently could be ex-
ploited for gray tuffs like those quarried at Pleasant Valley near
Baker, und for stone that, because of its pleasing pink and terra
cotta shades, might be suitable for ormamental purposes.

Road metal
A coarse sand that mantles the areas of ducite along Big Creek
in the southeust corner of the quadrangle has been used locully as a

road-surfacing material. It appears to bind well and to form a hard
smooth surface that does not wash easily or become muddy.
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