



























































































































































































































































































































































(4) Copper in Oregon: (Unit 3 - southwestern Oregon) Project under
the direction of George S. Koch, Jr. Initial work will start in 1961,
Field work completion date estimated at end of season 1963,

Remarks

State geologic map work is distributed through various projects. O0Of
especial note is the work being done on the copper project in which the
Sparta and Baker 1 quadrangles will be mapped in their entirety., Reconnais-
sance work on the uranium project will be available for the State map as well
as the work on the Geology of Central Oregon projecte Completion of the
reconnaissance mapping of the Dale and Durkee quadrangles is essentially
State map work., The stratigraphy and micropaleontology of the Paleozoic
rocks are to derive basic information for State geologic map correlation,

Stratigraphic correlations in the Tertiary of central and southeastern
Oregon are very difficult due to the scarcity of fossils., So far the Depart-
- ment must rely on vertebrate identifications by Arnold Shotwell of the
University of Oregon and identification of fossil leaves by Jack Wolfe of
the U.Se Geological Survey. It would be most helpful if more work could
be done on diatom identification. Field work in eastern Oregon has revealed
that many volcanic tuffs contain diatoms and these are the only fossils to
be found over wide areas,

The decision of the Department to stop its micropaleontological work
on the Tertiary of western Oregon was influenced by an informal understand-
ing with the Fuels Division of the U.S. Geological Survey that this work
would be carried forward by thems The Tertiary micropaleontologist for the
Fuels Division has now resigned and is working for the State of Washington
Division of Mines and Geology. It could be that this important area of
fossil identification will slow down. This would be undesirable as great
strides have been made over the last few years, ’

Tertiary megascopic invertebrate identifications for the Department will
continue to be referred to Professor Ewart M. Baldwin of the University of
Oregons,

Identification of fossils from the Jurassic and Cretaceous by U,Se
Geological Survey personnel has been prompt and extremely helpful, This
fine cooperation is of tremendous help to the Department, Identification
of fossils from the Triassic has not become too much of a problem as yet
but it would be desirable if arrangements could be made to have this work
done as promptly as it is for the rest of the Mesozoic,

An area of stratigraphic correlation that should be investigated
is the possibility of correlating lava flows through remnant magnetism
or like studies, The paleomagnetism work of Donald He Lindsley in the
Spray quadrangle will be awaited with great interest. It would be
desirable if a large-scale research program on lava correlation could
be established,



SLIDES TO ACCOMPANY NORM PETERSON'S PAPER

(1) Index map - Lakeview uranium area,

(2) Klamath Falls 1/25,000 topographic map

(3) Geologic map = Lakeview uranium area,

(k) Looking west toward Cougar Peak from east of Cottonwood Reservoir,
(5) Drum Hill, Sedimentary tuffs, lake beds, cross-bedding, etc,
(6) Olivine basalt dike, 3' to l4' wide. Along Bavers Creek

(7) Sheep Rocke. Columnar jointing, basalt plug = Thomas Creek,
(8) Looking west toward Cougar Peak from Shoestring Lookout.

(9) Headframe at White King mine, Lakeview,

(10) Abandoned shaft.

(11) Lucky Lass open pit. (Perry Halstead, Reno, AEC)

(12) lakeview Mining Company uranium mill and mine and mill office.
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to~determime—basic stratigraphic information in the areéas of possible

_mineral significance has been carried on., This information will also be

u; areas on the State GE6logic=mae.> The White King Mine

and the nearby Lucky Lass deposit are so far the only economic occurrences

of uranium in Oregon and served as a starting point for reconnaissance and
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semi-detailed mapping ‘huch will be covered in this report. ‘ldﬂibz
el T ——

Slide #1

Location and extent of the area.

o

The Lakeview uranium area Li-,ee—ééugh—ly—in southwestern Lake County
centered about 20 miles northwest of Lakeview, the county seat. It is in

the southern part of the Fremont Mountains just west of the northern edge

of the Goose Lake Valley within the Basm and Range physiographic prov:l.nceﬂ

Elevations vary from just over 5,000 feet above sea level at the base of (}/ :g(t"l“w

the foothills northwest of Goose Lake to 7,925 feet at the top of Cougar = o<

Peak, @Northwest trending fault block ridges are common and generally

‘fn«l«;@ g
southeast streams drain most of the mapped area, -
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General Geology. W &

N

The rocks underlying the area are all of Tertiary or Quaternary age
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The Lakeview uranium area Liee—ééugh—]v—in southwestern Lake County
centered about 20 miles northwest of Lakeview, the county seat. It is in

the southern part of the Fremont Mountains just west of the northern edge

of the Goose lLake Valley within the Basin and Range physiographic province“-
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the foothills northwest of Goose Lake to 7,925 feet at the top of Cougar

Peak, @Northwest trending fault block ridges are common and generally
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southeast streams drain most of the mapped area, -
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General Geology.

The rocks underlying the area are all of Tertiary or Quaternary age
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and consist of a great variety of volcanic rocks and associated deaecustrine—

1)
Wdeposits. Lot 2 ﬁ f%
// The oldest rocks ape—ef—eer}y—ﬁieee’ne—ageand consist of a series of
& Jugi ( apolded Noffe)
indurated light colored acid tuffs, lithic tuffs, with a minor amount
aut

of dark red tuffaceous sedimentary beds. A vertebrate tooth found near
the base of this series has been identified by Dr. Arnold Shotwell of U, of
Oregon, as being from a "Diceratherium" a rhinoceros of John Day age (lower
1£g &1&%(1}‘ - % S A

Miocene).ZUTh'bE; series may be correlative with a part (usgE=mart) of the v Q{W jece
t Yicboid (a9

indurated and consist of massive beds of clayey tuffs, pumiceous lapilli

tuffs, agglomerates, and a thick section of thin to thick bedded  lacustrine
.SLA‘(M

depmebe, The thickness of this group of tuffs is variable and up to 1,000

feet has been measured in one section, é;The rocks in this group are very

. s gl ¥ =
easily eroded and do not form consplc?ou_s out.crops. =0 : jﬂ:@ M,; (o (MM#
Fossil leaves have been collected from several X6calities within th s .,Dﬁﬁﬁf
flieres fon b ST i
e younger tuffs but so far have not been identified., onna, Fimn. Newcpmb.—
T')ﬂaﬁ»’ e freaald M Aol nirengno et o CM,L,, Yitrne amm« b“—

/rb The younger tuffs are in turn covered by a series of thin to thick cdiKes i

olivine basalt flows which have tentatively been correlated with the

Pliocene Warner Basalt described by Russell in northeastern California .~

Their total thickness is variable from 15 feet to at least 800 feet. =
; i occass o nwad
Two textural types are found one dark, dense, and porphyritic withVlarge
feldspar phenocrysts (1" x 1" XLS are common), The other and predominant

the. '

flow basalt is aVlight gray open textured "dikty taxitie" variety., Both

types are tilted, show columnar jointing and at tops and bottoms are high-

3y vesicular,almost scoriatioms in places.




S e
i ¥ The youngest rocks recognized are light gray, glassy rhyolites that
'WQG"“‘»

occur in dike-like masses and W commonly in conspicuous roungzd to
o

cone-shaped hills and elongate ridges. These cukamens accumulations
_ -
of fragments of platy flow banded rhyolite and are believed to be similar
to the cumulo-domes described by Howel Williams in many of his papers on
. = N, Sy € |

volcanic rocks. .PVO“’TUS\VQ e €-P)QJSI\/C“' .

The highest peak in the area, Cougar Peak, is a good example of ‘thisalwﬂ/
It is a cone-shaped peak made up of rhyolitic rubble and perched on a
fault block ridge of the older tuffs. The rhyolites quite often occur
at the intersections of fau).ts and generally appear to be post-faulting,
They de—mot show f erosion and“t ﬁgh they are considered to
be Pliocene(?) they may be Pleistocene e el ¥
Structure N \
(1403)

Waring in Water Supply Paper #220 suggested a gajor anticline
extending from Silver Lake southward through Goose Lake Valley. Field

anticlinai
evidence indicates the presence of a rather broadVfold that trends NW/SB
with the axis just to the east of Augur Creek at the south end and
[imbs

generally following Elder Creek to the north, Dips on both eides of the &
anticline range from 15 to 4O to the SW and NE respectively.

The whode area has been intricately faulted with a greater conden-
tration of faults near the axis of this anticline, — Fest basa (t

The topography and drainage are controlled by prominent fault sets
in 3 directions; N. 45 W,, N, 45 E, and N, 15 E, The faults appear to

; from a few tens

be high angle normal faults with rather small displacements up to a few
hundred feet in most cases. There are at least 2 exceptions - the fault

zone paralleling Mesman Creek where at least 20Q7feet of the older tuffs

are repeated and again along Thomas Creek where there are 2000 feet of



of older tuffs in the upthrown fault scarp and the taép of the younger tuffs

is exposed on the northeast or downthrown side. The faulting does not

appear to be of different ages -- that is one direction does not appear ﬁh
T . a:louq‘fh e Jaulte Pé%f'ktaﬁ::z

to truncate another direction consistantly but movementSiZzEt'besexn in late

Tertiary time¥have probably ccntinued until the recent.

The White King uranium mine resulted from the discovery of secondary
uranium minerals in a surface outcrop at (Slide 2) by Don Tracy of
Lakeview. Exploration and development by the Lakeview Mining Co. has

Hot Cord aine .
proved reserves of about 500,000 tons of uranium ore im=bhe 0.37 #4028 ();09
—mmga. Figuring U;0g at about $8.00/1b. this would make the ore worth

about 45.00 per ton.

Mineralogy -- A variety of minerals are reported in the ore includ-
ing coffinite (uranium silicate) sooty pbtchblende §¢powdery black oxide)
and the secondary uranyl phosphates and arsenates, autunite, torbernite,
and a new mineral Lakeviewite. Associated minerals in the ore include:
stibnite, realgar, cinnabar, jordesite, ilsemannite, and galena. Opal’
and chalcedony is also common in the mineralized area, A preliminany
examination of thin sections of the ore indicate the possibility of at
least two periods of mineralization -- the first contains the low temp-
erature minerals cinnabar, realgar, stibnite, and opal.. A later period
of mineralization is indicated by black primgry (?) uranfium minerals and
galena. Analysis shows that the radioact::;i;shas not readhed eguilibrium
indicating a late period of mineralizaticn,

Mineralization appears to be direct¥y related to the intrusive flow

banded rhyolite and localization of the mineralization e a result of the

concentration of small faults in the mine area. . I

The ore-body or bodies are contained in a small upfaulted block of



o

of the younger tuffs and is surrounded on all sides by downfaulted basalt
flows, | Intrusive rhyolite is found both at the surface and underground
in the mine, The ore is&ﬁxﬁhly in a massive agglomerate body which is
overlain by a clayey finer grained tuff, Rock types are very difficult
to recognize underground as they have been highly opalized and in some
places completely aﬁi::ed to clay. 4;;ubt;

Later orthwest t.rendingi hase broken the once tabular
orebody into smaller blocks and offset them downward:and to the east.

Over 30 separate faults in the mine area complicate the geology under-

ground,

dbhirsS 2 P

Equilibrium -- A series is said to be in equilibrium when for each decay-
ing parent atom one of each intermediate daughter atoms also decays (on the
average). The number of atoms of each intermediate daughter will then be
in direct proportion to its halflife T or inverse proportion to the
respective decay constant (Lambda), The ultimate (stable daughter) will

continue to increase at a decreasing rate,
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GEOLOGY OF THE LAKEVIEW URANIUM AREA, OREGON

The geologic mapping of the Lakeview uranium area was done during
the summer field seasons of 1958 and 1959 under the Oregon Department of
Geology and Mineral Industrie s uranium project. Th@ prlggesct“wgoa
to both enlighten and encourage the prospector as well as to determine
basic stratigraphic information in areas of possible mineral significance

Y ot e
with the idea that it might lead to additional discoverie i This basic
information may also be used to fill in gaps in the State Geologic Map.

The White King and Lucky Lass deposits of Lake County are the only
economic occurrences of uranium so far discovered in Oregon and these
deposits served as a starting point for the geologic mepping. Mapping
was begun in the vicinity of the uranium occurrences and extended in all
directions to cover about 150 square miles,

Location

The Lakeview uranium area is in southwestern Lake County centered
about 20 miles northwest of Lakeview, It is in the southern part of the
Fremont Mountains just west of the northern edge of the Goose Lake Valley
within the Basin and Range physiographic province, Elevations vary from
just over ;DOO feet above sea level at the base of the foothills north-
west of Goose Lake to 7,925 feet at the top of Cougar Peak,

Northwest trending fault block ridges and their parallel streams
that drain southeast into Goose Lake are typical of the topography in
this part of the Fremont Mountains. Heavy soil cover and abundant timber
are common throughout the area.

General Geology

The general area is underlain by a great variety of wvolecanic rocks

of Tertiary and Quaternary age.



Geol, of Lakeview uranium area,Oregon

Stratigraphy--0Older Tuffs

ldest rocks axe—a
—nmﬁighs-series of pyroclastic volcanic rocks that ha¥ebeen mapped as
_,Tkﬂdlayib/ o{%fl&r+u§¥5€g4?ﬂﬁuk¢ vﬂtq are
Clder tuffs.iis at, least 2,000 feet Hhielranmd—eentaimrs indurated light-

colored acid to intermediate tuffs, lapilli tuffs, welded tuffs, and a
minor amount of dark.red tuffaceous sedimentary beds, The color of the
tuffs is variable butpiminly taﬁf, greenf, &4 reddish brownf. The
older tuffs occur in bold outcrops mainly in northwest trending fault’
block ridges. They are the most prominent rocks between Cottonwood Creek
and Thomas Creek; they also form rugged outcrops along U, S. Highway 66
in Antelope Creek Canyon just west of the Goose Lake Valley.

In the lowest part of the Older tuffs there are about 250 feet of
dark-red tuffaceous sedimentary beds. In these smux tuffaceous sediments

f a vertebrate tooth was found. It has been identified by Dr. J. Arnold

Shotwell of the University of Oregon as being from a Diceratherium, a
rhinoceros of John Day age (lower Miocene), -Sewexal ﬁ%ssil leaves from
this same locality have been identified and compared to species in a
flora that appears to be of Middle Miocene (Hemingfordian) age by Jack
A, Wolfe of the University of California. Wolfe adde that an early or
late Miocene age for these leaves would not be impossible.

Even though the lithology appears quite different this series may
be correlative with a part of the Cedarville series as described by
Russell (1928) in northeastern California. //yf947V9

Younger Tuffs

The Younger tuffs are another group of highly variable pyroclastic
rocks that appear to lie conformably on the Older tuffs, They are gen-
erally less indurated and consist of massive beds of clayey tuff, pumice

————— lapilli tuffs, agglomerates, and a thick section of thin to thick bedded



Geol. of Lakeview uranium area, Oregon

B
lacustrine sediments. The thickness of this group is variable. As much
as 1,000 feet have been measured in one section near the head of Howard
Creek in the southwestern part of the area. The rocks in this group are
very easily eroded and usually do not form conspicuous outcfops. Fossil
leaves were collected from several localities within the Younger tuffs
and the one specieéVidgi:;fied is known elsewhere from late Miocene and
earliest Pliocene., There is the possibility that this sequence4v4¥;aiso
correlate with the Cedarville series of Russell, { #h(¢avg‘?F

Uranium mineralization at the White King Mine occuri/;‘rthe Younger
Tuf fs.

Olivine'basalt flows

In this rock unit there are basalt flows of two distinct textural
types. These textures appear to represent two periods of closely related
volcanic activity., The lowermost flows are black porphyritic lavas with
occasional to abundant large phenocrysts of labradorite, Crystals 1" x 1"
are common. The overlying and most predominant flows are the light gray
open-textured diktytaxitic variety of basalt, Flows of both textural
types are highly fractured, show rough columnar jointing, and are highly
vesicular at tops and bottoms. Total thicknessvof the flows is variable
from a few thin flows a few feet thick to many flows as much as 800 feet
thick. Residual fragments and blocks of basalt often form a thin layer
of lag material on the easily eroded Younger tuff so that in most cases
float cannot be relied upon to indicate the underlying rocksi/ép‘jkbfg’

The basalt in most cases appears to be conformable to the older
rocks but in a few places the contact resembles an old erosion surface,
No definite information for dating thL basalt flows has been found butb

their stratigraphic position makesYa correlation with the Pliocene
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-
Warner basalt, described by Russell in the northeastern California area.

ows are basalt and diabase dikes, sills,
lu

nd'?

These intrusive rocks cut the Older Tuffs and Younger Tuffs.
They range in size from 6 inches thick to more than 100 feet and some can
be traced for more than a mile, Their composition is very similar to the
flows and they are probably the source #
Rhyolite

The rocks shown in red on the geclogic map are white to light gray
glassy flow-banded rhyolite and dacite. They occur in small to large
dike-like masses but more commonly in rounded to cone-shaped hills and
domes. These domes appear to be accumulations of blocks and fragments of
platy flow-banded rhyolite or dacite., These acid lavas were extruded in
such a highly viscid condition that they would not flow but rather dis-
integrate explosively and while still hot are buried in debris. Cougar
Peak is an excellent example of this type. This cone-shaped peak is made
up entirely of rhyo-dacite rubble. A cluster of smaller domes are con-
spicuous just north of Cox Flat. These rocks appear to be in part intru-

and in part extrusive.
sivg/ They generally contain bands and irregular masses of white ashy m
material and in most cases flow banding is well develqped Perlite sel-
vages are common and locally the rhyolite is ajELiy to completely
brecciated and opalized. Cinnabar is common. The age of the rhyolite
is not known except that it is post Younger Tuffs. The very slight
erosional effects on some of the domes give them the appearance of very
young featyres and they may be of Pleistocene or even Recent age. .42 ornalld -

Cﬁre Wﬂm %W a¥ Zhe d—«nﬁm e wa.é',&z.a‘m

4 ¥8tru
(n Waring (1908) suggestedba major anticline extending from Silver Lake

Jiter o\ 4
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southward through the Goose Lake Valley. In the course of the present
field work, the axis of an anticlinal fold trending about N, 35° W. to
to N, 45° W. was found just east of Augur Creek in the northeast part of

the map area, Dips on the limbs of the fold range from 15° to hOo to the

southwest anw/ F,x.ﬁé. lo o LR R

//”’frﬁﬁzgug;bad fold has been faulted and the result is a series of homo-
clinal ridges which show that the influence of the older structure has
(’ not been eliminated by the faulting. e ST
o A
JHA* ‘1? —15554;£i1t1ng is the dominant structural feature, in fact the whole
()nbylau/ area has been intricately faulted. The topography and drainage are
controlled by prominent fault sets in three directions: N, h5° W.,
N. 45° E., and N, 15° E, The faults all appear to be high-angle normal
faults showing rather small displacements ranging from a few tens to a
few hundred feet., There are at least two exceptions, however: the
fault zone paralleling Mesman Creek where at least 2,000 feet of the
Older tuffs are exposéd in the upthrown block and the top of the Younger
tuff is exposed on the northeast or downthrown side. The faulting does
not appear to be of different ages, that is, cne direction does not
appear to mmxmfxdifferxemk consistently truncate another direction. Move-
ments along the faults probably began contemporaneously in late Tertiary

time and have probably continued sporadically up to the present.

wwj\*«g 6%’8) MLlfjlacdrtl"d e
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Mineralization

Preliminary reports on the mineralogy énd origin of the White King
and Lucky Lass deposits by Schafer (1955, 1956) and Peterson (1958) show
that the uranium was probably introduced into lapilli tuff and other
porous tuff beds of the Younger tuff unit along numerous fault and sheer
zones as a late phase of the volcanic activity that produced nearby
rhyolite dikes and domes, So far, the White King deposit is the onlf
one where primary uranium minerals are found, Black uranium oxide tent-

The ramivm 5 ilicate,
atively identified as uraninite, scoty pitchblende, and coffinite are
found associated with orpiment, realgar and minor galena, stibnite,
pyrite, molybdenum sulfides, and cinnabar. Opalization and clay alter-
ation are prominent in ore bodies especially close to the faults,

A yellow tabular fluorescent secondary uranium mineral occurs at or

and coating fractures loveee 1ated
near the surface in vugg/knﬂ in a light gray silicified tuff and rhyolite.
This mineral a barium uranyl arsenate has recently been described by
Gross, Corey, and Mitchell as metaheinrichite.

Although the age of the mineralization has not béen determined, bleach-
ing and alteration of basalt flows near the White King Mine and the occur-
rence of secondary minerals in vesicles of similar flow basalt at the
nearby Lucky Lass deposit shows that the mineralization is at least partly
post-basalt, This and the association of the mineralization with the 7
rhyolite intrusive-extrusive rocks makes a Pliocene or younger age for/ /"?I’
the mineralization pxggigi:i

From the study of the White King deposit there are several struc-

tural, lithologic, and mineralogic guides that may be used to indicate a

favorable location for uranium mineralization:
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Areas in which there are intersections of fault zones or a
concentration of faults or shear zones,

The presence of near-surface intrusive bodies of rhyolite or
acid rocks and especially the contact between the glassy flow-
banded rhyolite anq?Phe Yi?nger tuff unit.

adks o

Silicified and opalized zones within the rhyolite or Younger
tuff unit.

Bleached or heavily iron-stained rock outcrops should be checked
for evidence of metallic minerals such as pyrite, cinnabar, or
secondary uranium minerals.
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