southern part of the quudrangle from e to ‘we he

of Sumpter wvalley is the principal settlement and Bourne, CGranite, and
severul other more or less intermittent or "ghost" mining cumps are in )
the north-central und western parts of the quadrangle., Farming and stock ..
raising are carried on in the valleys. Mucn of 'the quadrangle is within
the Whitmen National Forest, and lumbering is one of the chief industries.

Geology

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

The older series consiste of pre-Tertiary rocks, most of them
severely deformed and conspicucusly ultered formations of sedimen=
tary and volcanic origin, such as argillite, greemstonc, and schist,
with relatively small amounts of limestone or murbie. Into these
formations several bodies of granitic rock have been intruded. Frag~
ments of fossils, such as corals and the foraminifer Fusulina, found
in some of the limestone bodies, indicute a Carboniferous {Pennsyl-
vanian) age. Great thicknesses of rocks lie above and below the fossile
iferous limestone, however, and mey inclbde botih Kesozoic and pre=Car=-
boniferous beds. The bedded rocks of this group show & prevailing
westerly sirike and appear everywhere to be closgly folded. They are
more or less schistose and comuonly show evidence of faulting, but
the muin structural features are generally obscured by the smuller fea-
tures and have not been satisfactorily worked out. The known metalli-
fercus lodes ure confined to rocks of this (pre-Tertiary) series.

The younger series includes' formztions of Tértiary and Jualernary
age. The Tertiary rocks consist chiefly of lave flows and other vol-
canic materials with interbedded sedimentary rocks of Miocene and probe
ably Pliocene ages. They huve been slightly tilted or warped and broken
by many normsl feaults, most of which: strike northwestward and thus cross
the structural trends of the older rocks at considerable ungles. The
Quaternary deposits, composed mainly of unconsclidaeted alluvial and
glacial material, occupy several large valley ursas. They are not no=
ticeubly deformed. Placer gravels are found uat different horizons in
both the Tertfary and Quaternury formations.

Pre-Tertiary formations
Argillite group

The areus mapped as argillite group are underlain by light to
derk gray, fine-grained, siliceous and argillaceous sedimentary rocke
with interbedded layers of greenish hue that are sltered volcanic rock.
All are fine-grzined &nd, commonly, only the more siliceous varisties
are resistant enough to form prominent outcrops.  The best exposures
are found in glaciaul cirques on the rortheast 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 & distance of about
8 miles, gives exposures, mostly of siliceous 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 argillucecus layers that range in thickness from a frace
tion of &n inch to seversl fset. Some of the harder gray siliceous
layers resemble chert and some of tke soffer argillaceous layers re-
semble slate. All gradatioms vetwesen the two oceur., Commonly the
grays siliceous layers are not more than &n inch thick and the are
gillaceous layers that sepurate them ure merely black sesms. The
interbedded volecanic rocks are dull greenish-gray and indistinctly
strutified. They ure well exposed on the southwest slope of Elkhorn
Ridge from Rock Creek Butie southeastward. In the argillite -ureas
south of Sumpter valley the exposures are commonly poor, but, so far
&s observed, the rocks are similar to- those described. ALl appear
tc be the metamorphosed representutives of interuingled fine-grained
sediments and volcanic flows end tuffs. Similar rocks that oceur in
adjoining parts of the Baker quadrangle huve been recently studied and
lescribed by Gilluly (12). : :

imestone

Limestone interbedded with the argillite group forms many out=
crops, most of them smell, on the slopes of Elkharn Ridge, and in a
few widely scattered areas elsewhere. Those on Elkhorn Ridge are mostly
within two rather narrow belts, one exterding alomg the lower south
slope from Deer Creek eastward to Harble Point and $he other occupying
& corresponding position on the upper northeast Pe. Marble Point,
the lergest outcrop, is aboue three fourths of a nile long from -east
to west, helf a mile wide, and 1,000 feet high. Its boundaries are
irregular zig-zag lines and the mess appeurs to an aggregate of sep-
arate angular blocks. Few other bodies approach 4this one in size, Ths
most are from 50 te 500 feet wide and not more thanm 1,000 feet long. In
order to mumke them plainly visible on the map the smaller ones have been
exaggerated. A rather remarkable featurs of thesé bodies is their angu=
lar form. In composition they sppear to be almost pure culeium carbone-
ate. Many have been metumorphosed to & white or & blue crystulline
marble and in general bedding planes ure indistinguishable,

Metagabbro

Before the argillite group had been extensiv ly deformed it was
invaded by & magme, which formed sills, dikes, and irregular cry=-

" stalline bodies, now appsaring as & greenish-gray
largest exposure of this rock forms a bell
to a mile und & half wide, which extends i
eastward to the border of the quadrangle
and Maxwell basin this body has the form 'rom ‘700 to 1,500
feet thick. [East of Maxwell its outlines|suggesat dike~like und irre=
gular forms. In the glecizl cirques on the northeust side of Elkhorn
Ridge, its granitic texture is pleinly shewn. The rock was originally
a gabbro composed mainly of plagioclase féeldspurs knd augite. 3ince
it came fto place these minerals have been largely changed to epidote,
chlorite and green hornblende which give the rock its greenish color.

cinity of Bourne

Peridotite and serpené}ne

Irregular bodies of peridotite, a coarsely crystalline dark green
or bluck rock, have been intruded into the argillite and the metugubbro
along McCully Fork west of Sumpter and in the basins of Corral and
Boundaury Creeks. ' It is composed largely of iron-magnesium silicates
and its weutbered outcrops are characteristically dark brown. Ser-
pentine, an alteration product of the periodotite, is found in the areas
mertioned and is particularly abundant in the vic ty of Greenhorn City
&na to the southwest of tne Ibex mine., If% ranges from light green to
‘black in color and is characterized by a smooth or| Boapy feel and a
network of fructures along which it breskd into fragments with curved
outlines. :

Granodiorite

Granitic rocks, which were intruded later than the metagablre and
the peridotite, underlie much of the northern half of the quudrangle

and rather large areas in the mountains south of Sumpter valley. The
main body, which forms Bald Mountein und the bold and rocky Fowder River-
John Day divide north of the head of Cracker Creek, was named the Beld
Mountain batholith and described us granodiorite by Lindgren (1), and
this terz is retained on the map although the bathelith or parts of it
may be more precisely classified as quartzediorite, 1In its most exten=
sive outcrops the granodiorite is a light gray, medium~-grained cry-
stalline rock that resembles granite. As seen vrom & distance it appears
nearly white. Outcrops long exposed to ordinary wéathering develop
characteristic rounded forms but on the higner summits they have been
frost rifted to musses of angular fragments. The granodiorite bodies
extend to unknown depths und tend tc be enlarged downward, and probably
81l that sre shown on the mep are connected in depth. Near the La
Belleview mine the granodiorite and the rocks tha % invades interlace
in an intricate manner, and at places, particularly neur the Baisley
Elkhorn and Bald Mountain mines, branches pr apoph
feet in width project short distances from the mai
the contacts are fairly even or regular.

Representative specimens of the gran om Bald Mountain
and the peaks north of Cracker Creek conaist chiefly of plagioclase
feldspar, quartz, hornblends, 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 area, however, the larger body
ahows little variation in composition and texture. Dikes of aplite
and pegmatite afre sparingly distributed through the batholith, Some
narrow dikes in the northern part are,ggmp#aed chiefly of flesh-pink
feldspur, quartz, and a long-bladed mica. Locally
contains dark spots a few inches in diamet by the segregae
tion of brown mica or other dark minerals. The batholith came to
place after the argillite group and metagsl been deforued, and
it was exposed and partly cut away by erosi ¢ the Tertiary
lavas were erupted. In most exposures the ith is cut by three
Bets of fractures that stand approximately at right angles to one
another., Two of them are vertical or nearly so und the third nearly
horizontal. From place to place, however, and relative
dominance of the different fracture syste or wide areas the
vertical or steeply dipping fractures are ed and the more
prominent. In other areas they are subordinate to &he horizontal
fractures, 2

" muy be seen in

-eagtward past the site of Minersville.

- basic flows form a group 50 to 200 feet thick that originally ex-
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in ponds and slong stiream beds, underlie an area of half s
township or more in the benchlands or terraces along Burnt River
below China Greek and occupy small areas near Austin, Tipton, and
Whitney. Natural exposures of these rocks are poor and 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 veds of clay, sand, and volcanic ash. The best BXPO-
sure seen in the quadrangle is in the westermmost part of an artie

: ficial cut on the “loop" of the Sumpter valley railroad 1 mile south

Rather closely spaced fractures are general in the argillite . of Tipton. At that place the formation consists of thin layers of
group snd cuuse its outcerops to be characterized by smull Jjagged forms,. nearly white diatomaceous earih (di%tomits} and volcanic sand in
Faulting distributed among the fractures is indicated in several alternauting layers. The beds dip 8° S. and are overlain by a basic
pluces. Lerger faulis displace both the argillite group and the meta= lava flow. Fossil leaves of oaks, willows, maples, redwoods, and
gabbro in the vicinity of Bourne. They includs the North Pole-Columbia other plants contained in them are of Miocene species similar to
vein or "Mether Lode", several other veins, and a number of barren those of the. Mescall formation of centrul uregon. The same species
fractures, all of which strike northeastward and cut a less prominent were colilected from exposures west of Austin, and poorly preserved
set thut strikes northwest. fragments indicate the beds along purnt Kiver to be of the same age.
In nddition to diatomaceous earth snd volcanic sand the beds along
Burnt River contain some stream alluvium. 7he formation is esti-~ .
mated to be several hundred feet thieck,

pseudo-conglomerat
§ Creex and Goedrich Creek
The prevailing striki ing, shear plines, and axes of small
folds is west and their dip is generally 45° or more. The larger
structural features are + Probably they include a number of
isoclinal eust-west fold: metagabbro sill seems to have resiste
ed crumpling but in the. ¥y of Bourme it has been bent into a
lerge open east-west synclinal fold.

Metamorphism

The argillite, schist, and er varieties tkat compose the are
gillite group are rocks that h oen transformed from original fine-
grained sedimentary rocks, such a8 clay-shales and sandstones, by the
pressure sand chemical action incident to deep vurial mountain building,
and igneous intrusion., In the sumeé way what were originally lava flows
and. tuffs heve beer changed to greenstone. The wmost striking effects
of the regionul metamorphism dre the production of schists and pseuda=
conglomerate. Less noticeable but even more widsspread is the compace
tion to argillite and cementation to chert-like rocks. (Contact meta-
morphism by the invading granitic bodies hus further-changed the rocks
adjoining them wccording to their composition. Unmixed or pure lime=
stones have besn changed to marble, impure varieties t0 hornstone. Ar-
gillaceous beds have been altered to mica schists, containing hornblende
and other silicutes. Around the Bald Mountain batholith the argillitic
rocks have been thus metumorphosed in u belt ranging from a quurter of
a mile to 2 miles in width. The smaller granodiorite bodies exposed
south of Sumpter valley and elsewhere are surrounded by similer but
narrower metamorphic collars. The alteration of gabbro to metagabbro
is chiefly the result of regiomal metemorphism. The contact effectis
produced in other rocks by the intrusions of gabbro, peridotite and

Younger basic lavas

Basic lavas erupted arver the rhyolite group occupy the draip=
age basin of the Middle Fork of John Day River almost exclusively
and are widely distributed over other parts of the Sumpter gquadrangle
except the northeast quarter. Most of them ure dense to vesicular,
dark-colored rocks that weather to shades of gray. Many contain
phenocrysts of plagioclase feldspar .or olivine, Over some sress
they show & platy stiructure. They commonly weather to swall cliffs
and bare knobs, und lands underlain by them are likely to be cover=
ed with & red clay soil. They appear to coysist of many separate
flows of local origin und limited extent and of about the same age.
Eroded volcanic necks that appear to have been the sources of some
of these lavus are represented by u hill on the divide about & mile
north of ueiser and by the 6,106 foot summit west of Trout Creek
in the northwesi corner of the quadrangle. For the most part the
basic flows lis dirsctly upon the rhyolite group, but s time inter
val between them is indicated in places by evidences of erosion,

dikes are hardiy noticeable. The Tertiary and Quaternary formations - Structure

except us they may be locally modified by dikes or other intrusive .

oodies of the same uge are free of metamorphic features. In contrast to the coumplex deformation of the argillite group
the structure of the Tertiary rocks is characterized by broad folds
and by normal faulte that trend northwest and have largsly controlle

ed the development of the present topography. in the northsrn part
of the quadrangle the slevation of the rocks into = large dome elon=
gaved morthwestwurd is suggested by the attitude of the surrounding
lava remnants. A small anticline forms the divide between sumpter
valley and Burnt River; others are indicated on the divide between
Wnitney valley a=nd the Middle Fork of John Day River, and in the
ares between Whitney and the Greenhorn district. Intervening areas
appear tu be wide synclinal troughs.

Age

Only suall and fragmentary collections of fossils have so fur
been obtained from the pre-Tertiury rocks of the quadrangle, and these
are confined to the limestones. The best collection, from » small
body exposed in a railroad cut 3 miles south of Sumpter, contains a
few poorly preserved brachiopods, bryozeoans 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 Fusuline stratum conglomerates ocecur that contain limestone pebbles,
a fact that indicates them to be younger, possibly Mesozoic in age.
From their relations to the argillite group and to one another, it
appears probable thut the metughbbro, granodiorite, and peridotite
are of Mesczoic age. :

The folds are greatly modified by normal faults of steep dip,
most of which vary little from an averuge strike of about N. 35° ¥,
Where contrasting formations are fortuitously associated as, for
example, in the southeastern part of the quadrangle, the amounts
of faulting are reedily deterwined, In that area displacensnis
. ranging from one hundred to several hundred feet ars shown on indi-
Tertiary formations vidual faults.

Gravels Terrace gravels

A.luvial deposits of Tertiary age aure widely distributed in the
Sumpter quadrangle. Though of relatively small volume compared to the mation underlie extensive areas of terraces or benchlands of Sumpter
other formetions mapped these deposits are of particular interest be= and Wnitney velleys where they attain a thickness of as much &g 100
cause they have yielded considerabls placer gold. Nutural exposures feet. Thinmer shests cover Crane Flats, parts of the terraces north
are poor and most of them ure confined to arsas from which protective of Burni Hiver velow Second Creeky und the smaller terraces along
lava covers have been recently stripped by erosion. The best exposures Trout Creek north of the Norih Fork of John bay River. As a whole
are in artificiul excavations at the French Diggings, Weaver, Griffith, these gravels are not coarse snd their cobbles not well rounded.
Winterville; and Barton mines. The gravei is churacterized by very Considerable age is indicated by decompesition in plece of soms
smooth, stresm-worn cobbles and boulders which are imbedded in a sandy cobbles of the less resistant rocks, In Whitney valley the terrace
clay matrix that commonly shows bright red and oluishegray tints. The gravels dip rather persistently 5° E. and appear to be elevatsd onm
cobbles and beulders are composed of cherty-zppeuring quartz, dense, the east sides of faults of small throw which are marked by scarp=-
fine-grained porphyries, und other resistunt rocks. All huve lain une like slopes trending northwsrd at right angles to the direction of
disturbed for a long time exposed t0 the agents of rock decay, as dip. The gravels described are probably of Pliocene or early
shown by the fuct that their outer layers or shells huve become blesche Quatersary sage and locally contain placer gold.
ed and softensd, Many boulders of the less resistant rocks such as
argillite, greenstone, and granodiorite huve completely decuyed in
place, Excavabions at the different mines show the gravel to be from
30 4e 50 feet or wore thick and ‘displaced by faults thet alsc cut the
bedrock and the luva cover, ! :

Stream gravels deposited after the period of Tertiary defore

Glacial drift

Rather large areas in the northern part of the quadrangle are
covered by the deposiis of gluciers,thnt'qriginated in the higher
mountains. The most extensive were formed by glaciers that moved
down the valleys of Roek Creek, North Powder River, and North Fork
of John Day River.  Thess consist of typioal unsorted rock debris
including large fragmsuts poulders. The glaciers endsd st
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 depesits becoms thin and patehy. Tws layers of drif+
are shown in the walley of the North Fork of John Day River. The
clder extends rather fwr downstream and is characterized by many
rust-steined and partly decomposed grancdiorite boulders; the
newsr ends some distance farther upstream and its boulders are

The surface on which the gravel deposits lie cuts dcross the de=
formed pre-Tertiary rocks including the granitic intrusions, It
therefore represents the end. of a long cycle of erosion during which
& 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 remmants of the Tertiary gravel
suggesta that one of the streams depositing it flowed southward from
the present zite of Bald Mountain ameross Griffith Di -gings, Buck
Gulch, und the head of Three Cent Guleh, Another stresm, healing in practically all fresh and firm, Two drift sheets can.be dismtine
what is now the Greenhorn Mountains, took an essterly course scross guished in the same way along Gracker Greek in the vicimity of
the sites of the present Parkerville and Winterville "diggzings” and Bourne, =nd it is probable also that two drift sheets exist in the
probubly joined ihe first one, Other streams, heading in the urea other glaciated valleys, although in most of them only the luter
north-of Sumpter, flowed northwestward over French Diggings and southe one has been recognized. Locally the North Fork drift. s described

) further on under “Piscers" contains gold.

Tuff breccia:yépﬂ andesite flows ' Alluvium

Andesite tuff-breccias and flows occupy large areus in the
Sumpter quadrungle. Tuff-brecéias formed by explosive volcanic
eruptions underlic extensive areas north of Granite Cresex below
the town of Granite und in the vicimity of CHicken Hill, and con-
stitute the prevuiling formation in the drainage basin of Burni
River. At the head of Three Cent Guleh and on the south slope
of Kings Mountain and other localities where erosion hus been
accelerated, the tuff-brecoias tend to form jagged cliffs and
pinnscles, but other areas underlain by them have smooth contours
except that the surface is usually strewn with fragments of all
sizes. .

The areas mapped as Quaternary alluvium are confined to flocd
plains and low bordering terraces. They consist mainly of glacial
outwash and later stream deposits, but in some areas, paurticularly
the basins of Burnt River and the Middle Fork of John Day River,
may include some deposits of Tertiery age. They form the most
valuuble of the agricultural lands of the quadrangle and have yisld-
ed much of the placer gold that has been produced.

Hineral rescurces

The most valuable deposits in the Sumpter quadrangle to date
are metal-bearing lodes und placers. Resources of potential or
prospective walue include beds or formations of limestone, dia=
tomite, and other nonmetallic msterials, :

The tuff«breccias are composed of angular and subanguler 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 frugments of different sizes and in places it is made
up of alternuting beds of coarser and finer textures thut show an
obscure stratification such ws would be produced by running water. .
The sandy matrix of these beds is light gray; the fragments range Lodes v
from gray to bluck; rarely they are a dull red. Roughly these ©o
rocks are separable into a lower, more persistent group character-
ized by several varieties of pyroxene andesite, and an upper, less
persistent group that consists chiefly of hornblende andesitée with
small emounts of the pyroxene varieties. On the slope northeast
of Burnt River beslow Trout Oreek alternating beds of coarse and
fine material are exposed. In tne lower beds the larger fragments
are chiefly of vesicular black lava with small but conspicuous luths
of light gray feldspar. Some layers consist of closely packed small
angular fragments, others comtain boulders as much as 3 feet in dia-
meter, snd still others consist ulmost wholly of fine waterlaid sand.
& section exposed at the south end of Kings Mountain includes 1,200
feet of drab-colored porphyritic hornblende undesite fragments ime
bedded in a matrix of drab tuff. Above this is a layer 150 feet
thick contuining water-worn cobbles, which in turn is overlain by
400 feet of breccia with some blocks as large a8 10 feet in their
longer dimensions.

In the Sumpter quudrangle lodes ure ifregularly distributed
through & 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 somewhst to the south. The largest lode, the
North role-Golumbia vein or “Mother Lode» is a single vein or min-
eralized fracture that is shown by exploratory workings to be cerw
tainly 12,000 fest and probably 15,000 feet or more long. 1its
greatest explorsd depih, as shown by the Golumbia shaft, is 819
feet, but the total verticul distence betwsen the highest ocuterop
and the bottom of this shaft is 2,500 feet. Other veins show
explored lengths and depths runging from & few hundred to 3,000
feet. Many of the veins are alined so as to form systems as, for
sxample, the Cougar, Independence, Magnolia, suffalc, and La
Bellevue veins north of Granite, which form a group of nearly con~
tinuous and parallel fractures sbout 6 miles long. Similsr less
extensive groups are formed by the ibex, Bald mountaing selle of
Baker, and Mammoth, and the Highland, Maxwell, and Baisley Elkhoru.
In all the groups and the Mother Lode the prevailing strike is
northeastward and most of the veins dip steeply southeast. The
veins are emplaced mostly in the zone of sedimentary rocks (ar-
light-gray sandy matrix. Layers exposed in the slope above contain gillite group) that adjoins the granodiorite batholith; some of
large fragments, some of them being a red porphyritic rock. In beds them cross the contact and a few are entirely within the intrusive
exposed on the south slope of Chicken Hill both the fragments and body. The veins in the Greenhorn and adjacent districts at the
the matrix are brick red. 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 grancdiorite batholith a short distance
to the west just outside the quadrangle.

[

The cliff om the north side of Granite Creek opposite Clegr
Creek shows stratified tuffebreccias with medium or smell wuter=
worn fragments of vesicular lightegray andesite in an abundant

Older basic flows

The veins ars largely composed of quartz accompanied by dife
ferent amounts of pyrite, arsenopyrite, sphalerite, and galena;
however some veins in the Greenhorn district contuin much carbonate
{dolomite). Complex silver-bearing sulphides snd the sulphides of
antimony and mercury are found less commonly. Gold is present im
all the lodes. It oceurs most cormonly as fine metallic specks
and threads. Ore shoots or parts of the veins that contuin enough
gold or other metuls to be vuluable vary greatly in size and form.
Most of them range from u few feet to 1,000 feet or more in length
and depth and from & few inchee to 4 or 5 feet in average width,

A maximum width of 30 feet occurs at places in the "Mother uode™,
Likewise the gold comtent of the ore varies from place to place.
Much ore containing less than 1 ounce to the ton has been profit=
ably mined and good-sized shoots averaging from 5 to 1C ounces to
the ton have not been uncommon, Some value is added to many of
the lodes by minerals conteining silver and lead. The amounts of
sphalerite (zinc sulphide) present in several ores is sufficient

Following the tuff-breccius extensive flows of basalt and PY=
roxene andesite were erupted. Existing remmants indicate that the
flows were confined mainly to that part of the quadrangls south of
Sumpter valley and a portion along the west in what is now the
drainsge basin of Granite Creek. Typical exposures are of dark
dense rock ¢nut weathers brown. Veésioular layers occur along the
North Fork or Burnt River beiween China Creek and Third Creek.
Locally the rock shows a columnar i ure and it tends to form
cliffs, of which Sheep Rock is an example,

Rhyolite flows and tuffs
Light-colored lavas and tuffs that were erupted after the older

tended over « considerable area in the southeastern part of the quade
rangle. Remnunts of this group underlie the northeast slope of Kings
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*B‘;ﬁion.
: 8 interrupted and modified the ore-
dinery process of plucer deposition &8 illustrated in the vieinity of
Bourne, In that district the upper course of Cracker Creek, which
drains an ares conteining the outcrops of the rich Mother iLode and
other gold veins and would therefore be expected to contain placers,
is practically barrem. This condition is the result of glaciation
which repeatedly scoured the valley of its placer gruvels, transported
them farther downsiream, and diluted them with much unsorted drift.
Since the ice disappeared,time has been relatively so brief that the
siream hus been uble only to rework the mixed muterial into the lean
placers found along its lower course. In the same way is to be exe
plained the ubsence of placers or the presence of lean deposits only,
along the glaciated valleys of Rock Creek, Silver (Creek, upper McCully
Fork, sznd other streams that drain areas of lode mineralization.

+

: An exceptional placer deposit includes the Worth Fork or Klopp
‘wine and other workings situated along the Nortn Fork of John Day
*River neur the mouth of Trail Creek. It ig a hetercgenecus bouldery
muss forming the terminul moraine of the earlier glucier that de=-
scended the North Fork. Extensive workings made in it before 1909
show the material to be of low grade, but an abundant water supply

and other favorable conditions huve made possible the profitable worke
ing of a large part of the mass. Apparently the gold wuas derived from
older placer gruvels that lay in the path of the glacier and were
plowed up and incorporated in the morsine.

In several of the valleys Quaternary grevels thut were too poor
or too difficult for the ™early day" miners to work have, in later
years, yielded much gold by dredging. 4 large deposit of this type
in Sumpter valley wus uctively mined for a number of years after 1914
and again since 1936.

Chromite

The "bluck sand™ residues of placer mining in and near the
Greeahorn district contain grains of chromite, and cobbles of the
same minersl are said to have been found im the gravel. The ser=
pentine and peridotite masses are indiceted as the probable sources
of the chromite, but information is lacking us to the size of the
bodies that they may contain.

Quicksilver

Cinnubar and other quicksilver minerals have been found in seve
oral of the lodes, particularly those of the Greenhora district. Seo
fur =8 known the aumounts of these minerals are too small to be worth-
while sources of the metal. :

Limestone

Lime has been burned from small bodies of limestome a mile and
8 half southeast of Sumpter and at & point on Marble Creek near the
eastern limit of the quadrangle. The large exposure of marbleized
limestone at Marble Point and the numerous smiller bodiss on Elkhora
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 caicium carbonate.

Ircon ore

In the yeura 1904 and 1905 about 100 toms of iron oxide ore,
used for fluxing by the Sumpter smelter, was ssid to huve been mined
on the Lazy Jim claim at the pess in the divide south of Sumpter vulley,
which is truversed by the Sumpter Valley Railway. The ore occurs in
altered peridotite and gubbro near an outcrop of limestone and ite
texture suggests it to be the oxidized outerop of a contact-metamorphic
body. Analyees reported by the smelter show an ironm content of 40 to
48 percent, silica 10 to 15 percent, and from C.04 to 0.12 ounce of
gold and 0,18 to 0,38 ounce of silver o a ton.

Diatomite

Diatomuceous earth more or less mixed with other materials forms
@ considerable purt of the volume of the Tertiary lake beds inm the
Sumpter quadrangle. White, loosely coherent beds of the unmixed diae
tomite are exposed to a thickness of 10 feet by a cut on the logging
railway 3 miles northwest of Whitney and half a mile north of Irvines
Ranch on Burnt River, Elsewhere, relatively purs diwtomite forms pore
tions of a 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 a short distance west of Austin und along the
road south of the ranger stution on the Middle Fork of John Day River.
It is probable thut diatomite is %o be found alsc in the Tertiary beds
of the Burni River Valley.

VYolcanic ash

Voleanic sund and dust, composed essentially of splinters of
volcanic glase, constitutes a large part of the Tertinry lake .beds
and is the chief component of a widely distributed fine, dusty, lighte
colored top=seil. In places this material is several feet thick, as
shown in the bunks of placer mines along Granite Cresk, near the
Independence Mill, along the stage road half a mile below Bourne,
and elsewhers. . :

~  Building stone

The wst bodies of granite and other rocks in Sumpter quadrangle
suitable for building purposes have not been developad except for
local needs. A light-gray andesite that is easily dressed and re-
sembles granite has been quarried ulong the road 1¥ miles southeast
of Granite and used for a few buildings in that town und Sumpter.

The rock mass affords sound columnsr blocks from 1 to 2 feet in di-
ameter and 6 feet or more in lengih, 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 ornamental purposss,

Road metal

A coarse sand that mantles the areas of ducite along Big Cresk
in the southeust corner of the quadrangle has been used locally &8s a
road=surfacing material. It appears to bind well and to form a hard
smooth surface thai does not wash sasily or become muddy.
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