GEOLOGIC RECONNAISSANCE

of the Central Portion of the

WALLOWA MOUNTAINS, OREGON

INTRODUCTION

Purpose

A goologic recomnaissance of the central portion of
the Wallowa liountains was ocarried out by the State De-
partment of Geology and Mineral Industries in order to
determine the areas or zones most suitable for prospect-
ing; to definitely eliminate certain localities as being
unfavorable prospecting ground; to prepare a reconmnais-
sance geologic map illustrating the conclusions; and to
carry northward the data published by this Department as
Bulletin no. 3, "The Geology of a Part of the Wallowa
Fountains, Oregon", by Clyde Ross.

Extent of the Survey

Five geologists and four student assistants spent
five weeks in July and August, 1938, plus an additional
week by two geologists and two student assistants. Geo-
logic contacts and belts of mineralization wers studied
in some detail. Rocks and formations were classified by
field methods. The map and data must be regarded as
strictly preliminary, and conclusions may be modified by
further work.

Personnel

The survey parties were directed by Earl K. Nixon,
Direc*or of the State Department of Geology and Mineral
Industries, who kept in close touch with the progress’of
the work by correspondence and field inspection. Warren
D. Smith was geologist in charge of field parties,
assisted by Ray C. Treasher and John Eliot Allen of the
State Department of Geology and Mineral Industries, and
Lloyd Ruff end Wayne Lowell, geologists. Fred Hoffstaed,
Wilbur Greenup, James Weber, and Herbert Harper were
student assistants, with'Forrest Landeen as cook.
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Previous Work

Published reports on the geology of the central
portion of the Wallowa Mountains have been concerned
with the limestone ocourrences, (particularly the Black
Marble & Lime Company's quarry in sec. 19, T. 2 S.,

R. 44 E.), with generalized statements as to the geology
end some pertinent data on the physiography, glaciation
and scenery, and a few reports on detailed areas or
prospects. A selected bibliography is given at the
close of this report.

" GEOGRAPHY
Location

The central portion of the Wallowa Mountains cov-
ered by the map is located in southern Wallowa County,
the extreme eastern extension of Union-County, and a
very small portion of Northern Baker County. It in-
cludes portions of T, 2, 3, 4, 5, & 6 S., R, 43, 44, &
45 E., in the extreme northeastern part of the State

Greenstones

Gre ¢ metamorphic sediments and
marbles & - lest rocks mapped. Northeast of
Point Joseph a iméntary interbed at least 400 feet
thick and red feet below the top of the
greenstone ontains fossils that sugzest a
Triassic ag ation. The northern series around

Wallowa Lake must be at least 3000 feet thick as measur-
od in two separate places. No section could be measured
in the southern area on main Eagle Creek. )

The greenstone of the northern area is a very hard,
dense, tough, darkegreen rock. A porphyritiec phase con=~
tains lath-shaped feldspars that attain a length of five
centimeters and cocur in rosette-like groups in a dark,

-fine-grained matrix. The phenocrysts are thought to be

secondary and the greenstones to be of extrusive rather
thean intrusive origin. 5/ Another common phase of the
rock is & broceia of greenstone fragments imbedded in a
matrix of fine~grained tuff or lava.

e southern area appears mega-
een, granular, gabbroid rogk,

- It may represent a contast.
ments correlative with the
~ South of Bennetts Peak a
‘altered rocks, apparently
included with the metamorphie

of voloanie
sediments.

Ross 5/ considers the greenstone to be Permian in

the area to-th ‘Fossils from an interbed on
: . Therefore, the greenstone

‘to be Triassic, or older.

*phic Sediments

iments throughout the region map-
the greenstones. Several hori-
e are interbedded with these
e highly calcareous near the

n Triassic fauna, The argil-
range from derk,fossilifer-
1lites or hornfels that are
rance, and "clink" like a
sseminated pyrite appears in
apparent even in the more al-
eavage is seldom developed.

have been intruded by the . )
more or less altered and silic-
6. At Humingbird Peak there.
500 feet thick in which a great .
lende~gneisses, schists, and
ped. and no definite contact can
imentary and igneous rocks.

on o, near B. C. Basin, a series of
argilli impure limestone and fossiliferous,

caleareo than 1000 feet thick overlies and
grades ¢ grey marbles and limestones. A-
long | shales are fossiliferous and in=- :
clude lareg: ‘marble. South of Bermetts Pealk, i
several X:ho ot of rocks of volcanic origin appar-

shales, and are mapped with them.

s indicate Triassic age of these

Marbles and Limestones

| limestones are interbedded with
s relatively narrow bands that
veral hundreds of feet. Isoc
est marble masses greatly exa

& Lime Co. quarry), to pink (
Hurwal Divide). The more co
fiiable marble has individual
ters in diameter, as in the areas o
cane, Wallowa, and imnaha rivers
grading into the sediments,

oped banding may be due o original
1y resulted from intense metamo:

irneous rock have often

It is possible that economic minerals may be found in
the dikes and along such com:acts although nons were
found by this survey.

Basalt

The basalts are usually dense, dark grey to black,
aphanitic lavas. Vesicular, scoriaceous, and porphyri—
tic textures are not tncommon. The individual flows are
usually about 20 feet thick, and columnar jointing is
well developed although platy and blocky phases were
observed. A highly magnetic, dense, black basalt was
noted on Lookout Mountain, and elsewhere.

These basalt flows cap the ridges along the north-
ern edge of the Wallowa Range. They underlie the Wallowa-
Grande Ronde velley at an elevation of about 4500 v-et
and have a very flat dip. They next appear high o the
crest of the ridges to the south at elevations of about
6000 feet and rise to 8500 feet before they disappear.
Farther south and toward the west and east, the lava is
several thousand feet thick and overlies all other form~
ations at the lower elevations. On the south side of
the renge, only Bennetts Peak is capped with basalt
(elev. 6000 ft.) but a few miles west and south, basalt
becomes the predominant rock type.

The basalt is assumed to correlate with Columbia
River Basalt and is therefore of middle Miocene sage.

Alluvial end Glacial

Alluvium, or unconsolidated deposits, within the
central Wallowa Mountains is glacial or derived directly
from glacial deposits. The boulders are predominately
granitoid, with minor amounts of greenstones and marbles.
Size varies from rock flour to boulders 10 feet in dia-
meter.

The great lateral and terminal moraine that impounds
Wallowa Lake is undoubtedly one of the best preserved of
its kind in the United States. The lateral moraine is
800 feet high at the upper end and its smoothly sloping
sides strongly suggest an artificial embankment. The
moraines at the mouths of Lostine River and Hurricane
Creek are distinet physiogrephic features. They are
well developed on the east side of Bagle Creek, and a
small terminal moraine with two lobes impounds Two Color
Leke, just south of Humingbird Mountain. The tops of
the lateral moraine ridges on Eagle Creek ars 1000 feet
above the velley floor. Granodiorite erratics found on
the sides of the Lostine canyon 2500 feet above the
stream bed are assumed to represent the depth of the
Lostine glacier.

Recent alluvial wash within the valleys consists
of sands and gravels derived from glacial debris. The
wide and sometimes marshy flats along many of the
streems are composed of sandy and bouldery material
filled in behind glacial rock or morainal deams since
the retreat of the ice.

STRUCTURAL AND HISTORICAL GEOLOGY

Great lava flows and tuff beds formed some time
prior to middle Triassic time, probably in a mamner sim-
ilar to the MNiocene basalts. The land aree then began
to sink, and it was covered by salt water in which were
deposited limey and clayey sediments. These later be-
came the metamorphic sediments with limestone interbeds,
and fluctuating conditions of depth of water and source
of materiael accounted.for the changes in sediment. The
shallow sea botlom swarmed with invertebrate life such
as corals, and several types of shellfish.

lack of Jurassic sediments indicates that the land
emerped from the sea and the Triassic formations were
folded. As folding progressed and the earth's crust was
weskened, an underlying pool of molten rock ( a magma )
sought its way upward, making more progress through the
Igss competent rocks by shoving them aside and folding
ther still more. Thus the limestones were squeezed un-
til they became semi-plastic and the enormous thicken-
ing around the head of Lake and Hurricane Creeks was
developed. ' The magma also advanced by stoping, as large
blocks of the sediments are found completely isolated
within the granitoid rock. This stoping or assimilation
was better developed in the southern portion of the .
range where much of the grenite itself eventually ceme
be made of more or less dissolved sedimentc. At no

recovered at a smelter btut it is doubtful if gold or
silver will be mined, as such.

Copper

Copper sulfides, silicates, and carbonates are
found associated with dikes within the granodicrite and
at or near limestone contacts. IMany prospects heve been
opened at such occurrences, attention being attracted to
them by copper stains. Results have not been encourag-
ing, but the widespread occurrence of the copper miner-
als indicate that at some point, a sizeable deposit
might be found, capable of being worked when the price
of copper rises, and favorable transportation is devel-
oped in the area.

Lead and Zinc

Lead and zine minerals were not noted in the course
of this survey although unconfirmed reports of lead and
zinc from the B. C. Basin, east of Hurricene Creek, were
received. Some further prospecting might be done in the
B, C. Basin to determine the value of these deposits;
otherwise it is suggested that a search for lead and
zinc minerals be directed to more favorable localities.

liolybdenum

Molybdenite, the molybdenum sulfide, and molybdite,
the molybdenum oxide, occur at many localities. They
are found in the tactite which is a metemorphic assemb-
lage of minerals formed at the contact of the grenodio-
rite with limestone. This tactite is usually composed
of grossularite garnet in large corystals, with lesser
amounts of epidote, quartz, calcite, wollastonite, and
sometimes minor amounts of pyrite and copper minerals.
Molybdenite is less frequently finely disseminated with-
in the tectite zone and may be associated with minute
amounts of scheelite. NMolybdenite and copper minerals
seem to heve some association, as flakes of molybdenite
were noted at most of the copper prospects.

The general occurrence of molybdenite in the tact-
ite should encourage further prospecting for this miner-
al. The contact zores and areas of mineralization shown
on the small map may be considered as a guide to such
localities. While the low price of copper does not per-
mit the economic development of many of these prospects
for copper, the higher priced molybdenite may stimulaete
the mining of a deposit frém which copper could be recove-
ered as & by-product and further the value of the prop-

erty.
Tunzsten

Tungsten, occuring as scheelite, the calcium tung-
state, has about the same association as does molybden~
ite. The mineral is very difficult to identify in the
field as it appears much like quartz. Only by panning,
or by the use of the ultra-violet lamp, can it be
readily determined. lany areas may prove to have
scheelite deposits, and will be found only be detailed

prospecting with a pan or lamp.

Limestone and Marble

Limestone and marble for use in cement manufacture,
lime, building stone, and interior trim have been dis=-
cussed in detail by Parks, _g/, Moore _3/, and Hodge _2/,
the latter giving computed costs of quarring, shipping,
and marketing. Analyses indicate that the quality is
satisfactory for cement and lime purposes.

The black marble of the Black Marble & Lime Comp~
any's quarry, sec., 19, T. 2 8., R. 44 E., takes a beau-
tiful polish, and the white calcite veinlets and repla=-
ced fossils relieve the monotony of the black color.
Development of this natural resource should receive fur-
ther study.

Granite for Building and Monumentel Stone .

Many granodiorite outerops have resisted the action
of weathering agents for untold centuries. The rock is
formed principally of quartz, feldspar, black mica, and
ocoasionally hornblende, of medium grgin size. It pre-
sents a pleasing contrast, takes an excellent polish, and
tends to break into large blocks. At present much of
the better quality granodiorite is located unfevorably
for development. This situation will probably be remed-
ied in the near future when roads are constructed for
recreational purposes.

of Qregon. Its boundaries approximats those of the so=-.
called Eagle Cap Primitive Area in the Wallowa and Whit-
men National Forests. It includes the drainage of Los-
tine River, Hurricane Creck, West and Bast Forks of
Wallows River on the north; and main Eagle Creek on

the south.
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Accessibility

The Wallowa Valley is served by a branch of the
Union Pacific, LaGrande-Joseph branch, and by hard sur-
faced stdte highway 82. A Forest Service road extends
up Lostine River 18 miles south of the town of Lostine.
Good trails follow the east end west forks of Lostine
River to the Lakes Basin and the swmmit of the range.
Hurricane Creek is reached from either Enterprise or
Joseph; & Forest Service road penetrates the Wallowa
Nationnl Forest about two miles and an excellent trail
follows the creek to its headwaters and into the Lakes
Basin. Treils go up both forks of Wallowa River from
Wallowa Lake; the trail up West Fork goes to the Basin
and to the headwaters of Imnaha River, and the trail up
East Fork passes Aneroid Lake and continues southeast
across the Imnaha River tb Cornucopia.

Tre south part of the area is reached by market and
forest road through Keating and by a poor road up main
Eagle Creek. Trails along the main streams penetrate to
the high country.

Aside from the trails mentioned, there are few sec-
onidary trails or ways. Some lines of travel have been
blazed by fishermen but for the most part it is a oase
of "follow your nwse".

. Physiography

The area has an average relief of 3000 feet and
elevations ranging from 4500 feet to 10,000 feet. Hill~
side slopes of 30° are common, and the northe-south
ridges are fairly continuous. The late-youth topography
is extensively modified by Pleistocene and Recent glacia-
tion.

GEOLOGY AND STRATIGRAPHY

The followinz determinations and correlations are
~based on field methods and are tentative, subject to
correction when laboratory work is completed on the
rocks and fossils collected. A more detailed descrip-
tion of the area will be published by this Department
as Bulletin no. 12, of which this map is a part.

e OCCUrrence gave conclusiwv
tehed" five times its origina R
lastic marble flowed around these ob=
e¢d by contorted, folded, and

been intruded by granitoid

often developed that will range

eet in width., The more com-

re grossularite garnet, wolla~

0ll as quartz, molybdenite,

lary calcite. The contacts of
e sharp and umineralized.

he marbles can probably be cor-
idge Formation" 5/ which are
“traced continuously from the
ridge northward to a point just
he marble areas of Lostine River
 Hurwal Divide are all inter-

oy are separated from the southern
68 of granitoid rocks on the two
they ere probably of similar age.

¢ fossiliferous in places, although
t as well preserved as in the adjoining
L the’ Black Marble Quarry, corals of sever-
~gastropods and possibly some brachio-

Granitoid Rocks

Gran: dgneous rock is the predominate rock of
ion of the Wallowa Range., The rock has
‘in composition and appearance and has

odiorite, quartz diorite, diorite, bio=-

orite, tonalite, "stock" rock, and others.
-This is composed essentially of quartz, bio-
tite, and se feldspar, sometimes with minor a-

mounts-of nde. Some phases range to muscovite-
quartz granite and even alaskite to dark colored diorite.
The portions containing the greatest quartz appear to be
small intrusions separate from the main mass, as in B,
'bave Lapover on Lostine River. Aplite and
noted in several localities. Near
ts, tonalite phases appear. 7/ The
enstone contacts with the granitoid
rock are usually without contact metamorphic minerals
but oonsiderable silicification frequently occurs.

It is assumed that this granitoid rock is a part of
the Mesozoic batholith, probably upper Jurassic or lower
Cretaceous n must have proceeded for somse
time before t was poured out, as an old pre-
basalt surfac en identified. It is characterized
by a deep gran > with occasional gravel beds
composed of la ers of quartzite, granite, ande-
2 terrane was gently rolling,
ure stage of topography.

Dikes

kes, the so-called "iron dikes", are
the landscape, and they cut all
“to be predominately basaltic
0 the later basalt flows.
Where the ng remains, these dikes may be seen
diorite into and through the

r to be basaltic are more pro-
ic phases (complimentery dikes)
One of these occurs just
rk-colored dikes are mapped

quently seen in areas of

o ocoasionally three miles
'ew inches to 40 or 50

¢ more common. The trend is

from 10° - 0 the Lostine River drainage
and in the ¥ north-south in the Iurri-
cane and in three directions in

he dips are almost vertical,

ong the contacts of the basalt-
ks was noted. In fact, the
sharp, as if the injected lig-
ture and exerted little pressure
‘Many of the lemprophyric (?)
rp.contacts with little evidence
, but further study 1s needed.

place, however, dic the magme reach the surface, as
nearly as can be determined from the present record.
This ragma wes probably & pert of the great late
Jurassic or early Creiaceous granite batholithz that
formed in the western Cordillere,

As the granodiorite cooled and coniracted, it frac-
tured and permitted numerous dikes of granodiorite-
porphyry and aplite and lamprophyre to penetrate its
upper portions and the cover of older rocks as well,

This new mountain range was then exposed to the
agents of weathering and erosion and the overlying,
highly folded rocks were stripped away, exposing the
granite core. A rolling terrane developed, covered with
a deep granitic soil and the major stream chamnels were
floored with gravel.

Middle Miocene time saw the outbreaek of another
great lava flood. Through hundreds of fissures in the
granite and folded sediments, liquid basalt welled to
the surfece and completely covered the land. This was
e part of the great Columbia River Basalt series.

Erosion started its task of cutting through the
basalt and underlying rocks and the valleys of the
Wallowa, Minam, and Imnaha Rivers were initiated. Later
the mountain range was agein uplifted; it was raised es
e great block, bounded on the sides by great fractures o
or faults along which the movement was locslized. The
most spectecular of the faulls forms the precipitous
northern part of the range. Other faults probably
account for the Crande Ronde valley, a down feulted
block of the earth's crust. Eagle Creek in part may
flow along such a fracturs.

The climate began a gradual change, and the annual
mean temperature dropped to & point where it was possible
for the winter's snow o remein until the next fall of
snow. This snow was compacted into ice and the ice grad-
ually moved down the already existing canyons. Soon the
center of the range was covered by & great ice sheet,
Rocks and debris were. carried along by the glaciers as
they gouged out their channels, giving the valleys a
cheracteristic U-shaped profile, smoothing rock surfaces,
hollowing out the multitude of basins now filled with
lakes, and sculpturing the pirnnacles and spires of the
highest pesks. At the snouts of the glaciers which
pushed onto the level Wallowa wvalley, great piles of de-
bris were stacked to form the lateral and terminal mor=-
aines. Eventually the ice disappeared from all but one
side of Eagle Cap, and water filled the ice scoured. bas-
ins to form lakes. Lostine Lake, which formed behind its
terminal moraine as Wallowa Lake was formed, has been
destroyed by the stream cutting out the morainal dam.
Wellowe Leke remains, an unique feature of the glacial
activity, and is now protected by a man-made dam.

Recent geology includes the untiring work of the
streams to reduce canyons and the canyon walls to &

general flat plain. Much of the glacial debris has
been reworked by these streams.

ECONOMIC GEOLOGY

‘The most favorable development of economic minerals

. usually occurs at or near granodiorite-limestone con-

tacts in a tactite zone, particularly where limestone
overlies granodiorite. The etonomic minerals are there-
fore of the contact-metamorphic type, of which molybden~
ite is of prineipal importance.

¥ajor fracture zones are also mineralized to & cer-
tain extent; as the Lapover-Francis Lake-Twin Peaks zone.

Minerslization is also associated with some of the
lamprophyric dikes. Thers are three general systems of
dikes: an aplitic system with no associated mineraliza-
tion and little contact-metarorphism; a lamprophyric
system that may have followtd the aplites with. some min=
erelization; a much later basaltic system with no niner=
alization and prectieally no co’ﬁ‘tact—n'etar"orpz‘lsm

Gold and Silver

Gold and silver, in cormercial quantities, have
never been recovered within tie area napped so far as is
knovm. Small amounts are reported from some of the pros-
pects visited where most of the develomment work has been
for copper. Such ores may carry gold velues thet will te

Garnets for Abrasives

The tactite developed at the granodiorite~-limestone
contacts contains garnets that range from one-eighth to
one inch in diameter, and has a calcareous matrix that
is quite soft. Gamets elso form solid masses up to 20
feet wide. INining development along the tactite zones
might permit the extraction of this garmet as an abras-
ive by-product material.

SUGGESTIONS TO PROSPECTORS

The maps presented herewith may be used as guides
to efficient prospecting. The following points should
be borne in mind:

1, Mineralizetion is assocciated with:
A, Granodiorite-limestone contacts
* (1) where limestone overlies granodiorite
(2) in the tactite zone.
B, Major fault zones.
C. Lanmprophyric dikes at certain places.

2. Mineralization, in decreasing order of importance,
-consists of:
A, Molybdenite
B. Scheelite
C. Copper
D. Lead and zine, in B, C. Bagin.
E. Gold and silver, associated with other ore
minerals.

Molybdenite may be finely disseminated within the
contact zones and tactites end such areas should be
studied with extreme care. If molybdenite is suspected,
it may be advisable to have an assay before final de-
cision is made. Scheelite is difficult to idenbtify by
"eye-ball assay" methods; it should be pulverized and
panned and as the scheelite is heavier than guartz it
will treil the quartz minerals in the van., A more sat-
isfactory, and incidently more expensive, method is to
use an ultra-violet lamp outfit. Light from this instru-
nent causes scheelite to glow or fluoresce but it must
be operated in total derkness.

Certeain nonmetallics such as marble, granite, and
garnet may be developed as sconomic conditions justify.
The prospector shouvld collect date and specimens of
these materials against the time when they will uecore
economically important.
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