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RECONNAISSANGE GEOLOGY ALONG U.S. HIGHWAY 20
BETWEEN VALE AND BUCHANAN
MALHEUR AND HARNEY COUNTIES, OREGON
By
He M. Dole* and R. E. Coreoran™

During the early part of April 1954 the authors spent four days traversing US Highway 20
between Vale and Buchanan, Malheur and Harney eounties, Oregon, & road distance of 83 miles,
The geologle eross sections and plan whioch follow this text record the information obtained.
It is estimated that a total of about 15,000 feet of beds is represented by the sestions.

GERERAL GEOLOGY

The mepping indicated & normal sequence of beds, from younger to older, between Vale
and the east slope of Stinkingwater Mountain. On Stinkingwater Mountain a blanket of
fairly recent lava hides the relationship between what is thought to be older tuffaceous
beds to the east and younger voleanics to the west.

In general the structure is one of low easterly dips %o Drinkwater Pass; moderate
westerly dips from Drinkwater Pass to the highway bridge asress the Malheur River just
south of Drewsey; and low easterly dips to the summit of Stinkingwater Mountain., The
structure on the west =zlope of Stinkingwater Mountain was not ¢lear but according to Piper's
(1939)** map the general itrend is one of lov westerly dips into the Harney Basin.

Ma jor fault zones are inferred south and east of Harper, about midway between Junture
and Harper, and north of Juntura. Most of the evidence bearing on the fault zones is based
on what appears to be an anomalous sequence of beds in the valley walls. Faulting is es-
pecially noticeable in the Owyhee basalt because of the pressnce of a cliffoforming welded
tuff that makes a good marker bed. Many minor offsets cccur in the sedimentary sestions.
It 18 not known, however, how important these are for they may reflect lecal slumping or
perhaps folding at depth.

AGE AND THICKNESS OF THE UNITS

Younger lavas: This unit oocurs as a capping of variable thiockness throughout most of
the western part of the traverse (see seotions 12 and 16), and because it is younger than
all other formations in this area a Plio~Pleistocene (?) age has been assigned to it,
Thickness of the unit is probably less than 200 feet.

Idaho formation: This traverse overlaps the work of Pritchett (1953) in the Mitchell
Butte quadrangle, Pritchett assigned a lower to middle Pliccene age to the Idaho formation.
Because the beds he mapped were found to continue westward his age assignment has been
adopted for this report.

The top of the Idaho formation lies to the east of the area traversed. The base of the
formation was determined to be near mile post 220 (see seotion 5). The beds mapped as part
of the Payette formation by Moore (1937) Just south of the highway near Harper were included
in the Idaho formation because Pliccens (?) vertebrate remains have boen obtained from them
and structural relations indicate a continuity with the beds farther east. The thisckness as
determined from the oross seotion 1s about 3,100 feet.

Owyhee basalt: A lower Pliocens - upper Miocene age is given to the Owyhee basalt,
This follows the work of Coreoran (1953) in the Mitchell Butte quadrangle where similar
stratigraphis relat’ons were ensountered.
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*Geologiat:, Oregon Department of Geology and Mineral Industries.
*#%See bibliography following seotions (page 39).
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The thickness of this section has been estimated to be approximately 5,000 feet, the
Only the top of these lavas was seen; the base of
It is thought, however, that the thickness

bulk of which consists of basalt flows.
the section was not determined due to faulting.

given here is fairly close to the total thickness of the Owyhee basalt in this area.

Steens basalt:
Miocene or early Pliocene.

Creek beds of middle Miocene age.

section 16 has been estimated to be about 1,200 feet.

Siliceous extrusives:

as named by Piper who assigned a Miocene(?) age to them.

The age of the Steens basalt has been given by Fuller (1931) as late
This was based on its stratigraphic position above the Alvord
The minimum thickness of this unit as represented on

The western margin of the traverse is in siliceous extrusives
It is thought that these volcanics

may be equivalent to Fuller's Pike Creek beds which would place them below the Steens basalt

and above the Alvord Creek beds,

Payette formation:

A thickness could not be estimated for this unit.

Just a few miles north of the highway (see sections 12, 13, and 1k)
in the 0Otis Basin, Moore recognized the Payette formation and assigned it a Miocene age.

The section which this traverse crossed is undoubtedly a continuation of the beds mapped by

Moore.

formation an equivalent of the Mascall formation and assigned a middle Miocene age.
(1924) considered the Payette formation to be upper Miocene.

designated as middle to upper Miocene in age.

Neither the top nor the base of the Payette formation was definitely delineated,
top may be represented on section 7, but faulting has so complicated this area that little

reliance can be placed on the continuance of the section.

Payette beds are thought to be present.

Columbia River lava(?):

Even so, about 5,600 feet of

The badly altered and fractured lavas and pyroclastics

Sharf (1935), in the Rockville area of eastern Malheur County, considered the Payette
Buwalda
In this report the Payette 1is

The

occurring unconformably below the Payette formation, as shown on section 11, were designated

Columbia River lava(?) only because of their stratigraphic position.
From measurements on the cross section a thickness of about

can be only an estimate.
300 to 500 feet was obtalned.
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GEOLOGIC CROSS SECTION & PLAN ALONG U.S. HIGHWAY 20

VALE TO BUCHANAN
Matheur & Harney Counties, Oregon
Section |

2500'

Poorly sorted saondstones ond siltstones. Some cut ond fill. Capping of terrace grovels;

pebbies ond cobbles basaltic.
W i
iy 33
CZ - ry
PRE <L - | J g
\ 20|21 22/23 24l city timits
i 2 i H 27|26 her. Ties.
siltstone ':;xi%" ,"4 29|20 mv'umcﬁ"’u : ;.'n':;m:.:lw::;:. I 28 %0
This section along Bully Creek road, north of U.S. 20. All other sections along highway. N /
2
3,000 3,000
. e DR

GeTmeeRTe
 m— M

Molheur River

Poorly sorted dio y i d & siltstones with intercolated basalt flows. Terrace grovels on east slope.

Faulting minor, may reflect folding at depth.

\
¢ o \ /
816 i
S prrmrenn Alt. \beds of ashit/ .
& 7 : o Ashy siltstons & ll:m:- o AQ
one of ¢ Tltet sh. ;
?} smali !nun'lz// clayey siltatons \ //Q
\/ Q4 " Ss., dlot., siltqfone, pumice, />
U, x-bedded os
Platy dk. gy I'
basait. Vesic.
in pt., glassy,
., siitstone & ash.
chtoritized W pt., tewsn.
bly w/ MnO ooncretions
EXPLANATION
3
3,000° 1 >
3 [
: H
= [
w
2 (4
- <
2 S
Poorly sorted, friable sandstones, siitstones & claystones with numerous thin intercaloted basalt flows. 5 o
\ Major fault zone parollels Malheur River neor western edge. Terrace gravels N
1
\ >
L} s E
] 3 e
\ 2 [ 4
msv., friabls, poorly sorted ss, with & w
basalt 7 diotomite, siltstone 8 sandy mudstone -
0::? platy, very fine grained ss ldaho formation
0 to clayey siltstone. Fossil leaves.
e
]
blocky, vesic, palagonitic, 32 platy, hard, dns. chloritic 2
m' ‘ ”"":”"l‘;""’ alt. bagalt. uo‘l glossy. X
ns.
! calcite omygdules wify; :: 28 ‘ Strike & dip of beds
\ o 33
'. 3 \

33/5 bhd N 2
Dl\ﬁQ T'”s. &y X /

Direction of prevailing dip

Fault
U, upthrown side; D, downthrown side
Dashed where approximstely located

Cross ssction elevations from oneroid

Tuffaceous 8 diatomaceous beds with gravel Sequence of beds south of road not :)'
definitely determined. Complicated fault system. Slumping prominent. ’ teet

vertical scale
50 twice
horizontal scale

\ Horper jet.

:ool“o' Qtg
with verlies agglomerate

q.l
Basalt capping yallow ~
tuff & upper »7
diatomite ,-1

?
ds. with inter-0
e dod platy silicitied ,°
DA tutfs. &

tossil bone fragments -
X (Pliccens ) in bent. 9 _ . — = ? - ? 5\

M tutty oo ? = diatomite beds <, State of Oregon
- Department of Geology and Mineral

fter

.~ Note: Read cross sections from east to west

£
4 W

Iiid_ustr__ie; Bese map furnished by State Highway Depertment.



P | o £ T L S

Di ab itic shales with gravel interbeds & intercoloted lova flows. Base of dominontly sedimentary

section O top of lova section near west edge.

bant. sh
over bosait

denss, gray olivine basait. pediment

irreguiar flow lines mostly basalt

bentonitic she
interbeds. Fo

bentonitic tuffs

with grave!
b

il bone ments

4'. r.‘
“i

attered olivine
basoit

tutf in-

/L5 terbed

h;
ovine”bosalt
agglomerate

vent ? fossil leave:
ol. basait.
/ 3233
g 8T

= 33)s
8 flows in clitfs N :; T20g
- T
/v 218
tops of tows /%
!
/ 27

Cross section diogrammatic to illustrate underlying pyroclastics & repetition due to faulting. Fault zone with

considerable displacement parallels volley floor.
devel 8 rhyolite 2°

Foult zone within volley

U
b

_oitered basdjt
with covcrmq‘; f Qtg aitersd basolt with
caleite fillings. May

be o fault zone.

od tuft
marker bed

EXPLANATION

rubbly basalt

%)
by . .
2
2
K
Spring
A

Miocens
TERTIARY

M.P 202

Payette formation

Welded tuff cliff -former mokes excellent marker bed in canyon walls. Foulting through, this orea mayubl more

2
evident thon elgewhere.

Strike & dip of beds

J
Direction of prevailing dip
—JD_——.
tault
Cross section slevations from aneroid
readings

50's pyroclastic
moteriol

feet
1000

vertical scale
twice
horizontal scale

dns, holoxtalline
olivine basatt
fault zone breccioted

800

State of Oregon o
Department of Geology and Mineral Industries 2000 4000 test



0
= e e avor

eSS
3??:: H.TPJ : —== T

== 2 i, S ~ T
NN ISl -

FB/L 2000 S

M P [90

M.P 196

Lava flows prominent in canyon walls with few thin tuff beds. Agglomeratic near bose.

Valley at west s end moy be in a foult zone.

EXPLANATION

-g», &
y S
(<]

Younger lavas

Junturo

tuff bed
city limits

between rubbly
bosalt B welded
tutt marker bed

3 flows, lower- §
most agglom.

-
7¢ 3
o
o/ Jlo s
on welded tuff 2
marker bed. =
1¢]

===
Columbia River lovos

2

M.P. 190

Strike & dip of beds

2

Direction ot prevailing dip

Juntura city: PR NE——
limits )
fault

Cross section elevations from
ansroid readings

pyroclastics &

acid iavas houf
1000
\ verticol scale
500 twice
a
\ S A norizontal scale

° 2000 4000 foet
]
4,000’ 4000’

e e e

® e 1P S e S NN g e Sty S -
_ \ ST TR K Torls RN RN T = o
- ? e LS S A RS o
=t 8/t 2500 : R NN O N N T

Alternate beds of diatomite, ash & corbonaceous sholes with intercaloted basolt. Unconformably underlain by

weathered dark gray vitrophyric lava .& opoline ash. \10

3w
o\~
A™  hills capped 13 2}t
‘:;\‘ ’ F mi;
msv., zeolitic —

with baosalt
calcitic, holoxtalline
basalt.

weathered
futf

columnar olivine
basalt. Calcite
fillings.

diatomite w/ interbedded
ash & carbonaceous sh.

dictytaxitic
basait w/ minor

ol 3 chlorophaite 8 opal pyrociastics
egglomerate bedded ro-
' \,40 clashite,
weathered, dk. gray
. 9 vitrophyric lave
Tat7  osh; fossil leaves rctytaxitic \— ‘ ’
. bosall vitrophyre underigin by
A3 dns olivine basalt opaline ohh, plant remains
Ld
el porphyritic vesic. basalt,
o®
=

calcite fitlings. Q\L
A \ 1218 1514 N

Drinkwater Pass

B/L 2500 tbasalt capping diagrammatic) 32

Dichzmin, platy osh beds & tuff. Intruded by cindery agglomerate near west edge.
-—

cindery
agglomsrate

Capped unconformabiy by younger bosait on topogrophic highs. 6‘0,,,,,,'
8

butf tuff
platy ash beds,

opaline in pt.

dns., vesic. basalt,

mudtiow: basolt,
tutt, & pumice
in dictomite.

msv. diot. w/
interbeddsd osh

num. small foults.

R .36 E.

digtomite
with minor intrusive

32\33 ey —_

State of Oregon
Department of Geology and Mineral Industries



EXPLANATION
© =
~ K4 - 2 -
- a o \
>3
I s I Strike 8 dip of beds
, F a 2
B/L 2,500 /
impure diatomite 8 pyroclastics with interbedded basic flows. Lava capping hills has westerly dip. b Diraction of prevailing dip
c - IR N —
1Q0® on besalt - ~
=== cap 6 ¢ b ° tault
& \ " carb. diatomite IZX ~~ o - o fouit
< uio \ lant frags. i T Cross saction elevations from
Orewsey 1% —— anercid readings
7\ inly vedses vesic Darorrmym—d mav., impure diat., basalt  buff tutf o " teat
osh w/ obundont ,i“",u:tm”"_ diatomite mony small offsets b3 1,000
plant remains. Qverla by ash, .
apaline in pt . r Si vertical scale
:,u. r 21':034 » b4 500" twice
2/s ‘9-? T 6f3 3, 32 b horizontal scale
iz &fo: N °
b3 -
Poyette formation
J o
~
a
E
Dominantly tuffaceous, distomite very minor. Faults smatl but numerous. s
mud flow,
osh, diatomite
platy ash beds
&3} "
- olivine bosecll, / basalt capping on hills
vesiclas tilled "
W/ silica. msy. to thin bedde gresn fo yellow
msv, tuffs. .
ash, pebbly tuffs pebbly bentonitic tuff
:i“ many foults of smell_jofy, N
- ont. T.
] punky osh beds QO displacemaent m 213,
&l Y
1318 l?lls I
Younger lavas conceal the reletionship between the section of lavas 8 pyrociastics to the west &
the dominantly sedimentary section to the east.
bu"" cled® ) \ \
tuffaceous’
uwlomnul\n\
oty Bin" platy b
\ platy platy bsfl lvine pait.
irst ocp)
: op of flow -
\\ ENT YD / '1»
five flowsbetween these points, all basalt. msv., gray, sitly. vesic,minor chioritization; minor olivine, siender KA
elongote feldspors; red, baked zones but no ‘.'5 /
soil horizons 1
-
\ - \ e

Entire section of volcanics. Unconformities between siliceous

voicanic unit,

lava-pyrociastic unit, 8 late basolt.

e

Yop of 11
rubbly bsit. op of Tlow bosait tuft breccio
finely vesic, "!Izﬂw::tnio
laty lava
_dike 'con{or"d msv. agglomarate
gut® acid'lavgs  intruding fiow fines
o //'u/ ossoc.  fubbly bsit. State of Oregon
o™ \a s ti i
Buch® / Ppyroclastics wihrd,, vesic. basalt % Department of Geology and Mineral Industries t*’a
2
/ o L4

~ Lo >

s



June 1954 THE ORE.-BIN 39

Bibliography

Buwalda, J. P. \
1924 The age of the Payette formation and the old erosion surface in Idaho:
Sciencs, vol, 60, no. 1564, 1923,

Corooran, R, E.
1953 The geology of the east central portion of the Mitchell Butte quadrangle,
Oregon: Oregon Univ. Master's Thesis, 1953.

Fuller, R. E.

1931 The geomorphology and volcanic sequence of Steens Mountain in south-
eastern Oregon: Washington Univ, Publications in Geology, wol, 3, no. 1,
1931.

Moore, B, N.
1937 Nonmetallic mineral resources.of eastern Oregon: U.S, Geol, Survey
Bull. 87%, 1937.

Piper, A, M,, et al
1939 Geolegy and ground-water resources of the Harney Basin, Oregon:
U.S, Geol, Water-Supply Paper 841, 1939.

Pritohett, Frank,
1953 The geology of the western portion of the Mitshell Butte quadrangle,
Oregon; Oregon Univ, Master's Thesis, 1953.

Sharf, D, W,
1935 & Mlooene mammallian fauna from Susker Creek, Oregon: Carneglie Inst, Wash,
Pub. 453, 1935.

a3 ek o e R o e e ek o o e el e e e ko ok

PAPER ON PLACERS

The Department has just issued liiscellaneous Paper No. 5 entitled "Oregon's Gold Placers”
t0 answer the many inquiries concerning lecation and charaocteristies of plasers and equipment
used in smallescale placer mining. Miscellaneous Paper No. 5 is a compilation by the Depart-
ment staff and most of the material included was originally published in The Ore.-Bin. Contents
of the paper are: History, Placer activities, Placer areas, Beach placers of the Oregon
ocoust, Rivere-terrace plaocers, Summary, Description of southwestern placer mining areas,
Desoription of nertheastern plager mining areas, "Is It Gold?", Prospecting with a gold pan,
List of references, Graph shéwing 100 years of Oregon gold production, Illustration of smalle
scale placer mining apparatuys, and Maps shewing placér mining areas.

Miscellaneous Paper No, 5 may be obtained at the Portland office of the Department at
1069 State Office Building and from field offices in Baker and Grants Pass. The price is

25 cents,
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SATURDAY ANNE CHROME

A chrome deposit which occurs in a body of serpentine about 250 feet wide was found
this spring by A. 0. Craig, Selma, on the ridge between Soldier Creek and 0'Connor Creek
near Schoolhouse Flat in the Briggs Creek aree of Josephine County. Float was found on
both sides of the ridge and the outerop of the ohrome in place was about 3 feet wide by
5 feet long of sshlieren banded ore, Other exposures have been found in excavations.

A road was recently built from Schoolhouse Flat to the depesit by Roy Jackson and the ore
is being concentrated at the Six Mile chromite mill owned by Roy Jackson and Jean Pressler.
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GEOLOGICAL SOCIETY HONORS THOMAS CONDON

TO

THOMAS CONDON
(1822-1907)

Pioneer Oregon geologist, teacher, author, clergymanj;
who ocame to Oregon around Cape Horn as a pioneer missionary
in 1852; who provided a church home at The Dalles for all
Christian faiths; who was the first investigator of the fossil
beds of the John Day country; who at the founding of the
University of Oregon in 1876 became its first professor of
geology and continued as professor and teacher until 1907;
whose geological classroom was the great outdoors and whose
book, "The Two Islands,” was the foundation for the study of
the historical geology of Oregon; this plaque is dedicated by
the Geologioal Society of the Oregon Country.

May 29, 1954

A bronze plaque with wording as reproduced above in honor of Thomas Condon, "Father of
Oregon geology,™ was dedicated by the Geological Society of the Oregon Country at the new
Thomas Condon State Park near Picture Gorge of the John Day River on May 29, 1954, More
than 100 persons, including representatives of geolegical socleties from Bend, Eugene, and
John Day; the State Depariment of Geology and Mineral Industries; and the State Highway
Department joined the Geologleal Society of the Oregon Country in paying tribute to the
first investigator of the John Day fossil beds of central Oregon. Dedication speakers
listed Dr. Condon's achievements which included his appointment by the Oregon Legislature
as first State Geologist in 1872, seleetion as the first professor of geoclogy at the newly
oreated University of Oregon in 1876, and his discovery of the upper Oligocene horse in
1866, one of the most important contributions to American paleontology. In 1946 the State
System of Higher Education established the Condon lectureship in his honer.
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WORK AT NICKEL MOUNTAIN

Mining of ore on Niokel Mountain has been started by the Hanna Coal and Ore Corperation
even though the aerial iramway has not yet been put into operation. Heavy earth-moving
equipment transports the ore to a coarse orusher from which it is now transported about
2 miles by road down to the smelter site. Transmission and substation facllities at the
plant have been ocompleted by Bonneville Power Administration and the California Oregon Power
Company. Cepoo 1is supplying power to the Bonneville substation at the smelting plant and
this Copoo power is replaced by Benneville with delivery over the new 230,000-volt Klamath
Fells-Redmond line. The smelting plant will get 65,000 kilowatts of firm power under the
contract with Bonneville., The drying and calecining equipment are already in use and elec-
trodes are being baked in No, 1 furnace (June 11, 1954). It is expeoted that ore will be
fed to this furnace and the tramway will be in operation by July 1.
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SAND AND GRAVEL PRODUCERS

A new 1list of sand and gravel producers in Oregon has been prepared and is now availe
able at Department offices in Portland, Baker, and Grants Pass, Price is 5 eents.
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