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AIRBORNE RECONNAISSANCE PROJECT,
RUBY RANGE AND SWEETWATER BASIN, MONTANA

ABSTRACT

A low-level airborne radioactivity survey of parts of Beaverhead and
Madison Counties in southwestern Montana was undertaken from June 6 to
October 14, 1955. Flying centered around the Ruby Range-Sweetwater Basin
area and concentrated on the Precambrian metamorphic complex and Tertiary
lake-bed sediments.

No commercial uranium deposits were discovered, and no extensions
were found of the few known small occurrences. Five areas of high back-
ground detected through the survey were investigated on the ground.

INTRODUCTION

A low-level airborne radioactivity survey of Beaverhead and Madison
Counties in southwestern Montana was undertaken by the Atomic Energy
Commission from June 6 to October 14, 1955. Flying was concentrated
in the Ruby Range and Sweetwater Basin and adjacent areas to the west
and south (fig. 1 and pl. I).

Inclement weather hampered flying in the early part of the season,
but brief surveys were made in adjacent areas as weather permitted and
also in more distant areas.

No well-defined anomalies were detected. Several areas of high
background radioactivity were insignificant when ground-checked.

Previous field investigations of uranium possibilities were limited
to visiting properties discovered by prospectors and making spot checks
for radioactivity in favorable areas. Nearly all the surveyed area is
privately owned land, a factor which has discouraged prospecting.

Several small occurrences of radioactive material were known prior
to this survey, but no extensions of these finds could be made by airborne
work. The most important prospect, a quartz vein in Idaho Creek, sec. 26,
T. 7 S., R. 4 W.(no production to date), was very difficult to detect from
the air due to the small exposure and rugged terrain. Other workings on
weakly radioactive prospects in the Tertiary lake-bed sediments in the
Sweetwater Basin and near Horse Prairie Creek did not show anomalous radio-
activity. A brief reconnaissance of the Lembi Pass area (Montana-Idaho
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border) disclosed intense radioactivity, but since it was known to be
emanating from vein deposits of thorium, no further study was made.

PHYSIOGRAPHY

The main area surveyed (pl. I) was the Ruby Range of moderately low
mountains with peaks of 9,00 feet above sea level, which is separated
from adjacent ranges by the Beaverhead and Ruby River Valleys, where
elevations are about 5,000 feet. Other areas included in this survey
were the Sweetwater Basin, a hilly region with an average altitude of
6,000 feet south of the Ruby Range; a highland, known locally as the
Blacktail Range, with elevations of 9,000 feet above sea level; and
portions of the Red Rock River (Centennial) Valley and the northern
flanks of the Centennial Range ranging inz elevations from 6,500 feet
on the valley floor to 9,500 feet on the Continental .Di.vide at the crest
of the range. The highest mountain system in the area,.the Snowcrest
Range, has peaks over 10,500 feet in elevation but was not surveyed.

Adjacent areas flown during adverse weather were:

1. Two small areas west of Dillon in t1e vicinity of
Bannack, Montana, where the country is open,
sage-covered rangeland with relief from 5,000 to
6,500 feet above sea level.

2. An area along the southern flank of Horse Prairie
Creek, elevation 6,000 feet, about 12 miles west of
Armstead, Montana, and an area astride Lemhi Pass,
elevation 8,300 feet.

3. An area along the western flank of tha Big Hole Basin,
a crescent-shaped valley lying 6,200 feet above sea
level at Wisdom, Montana,

The climate in the Broad Beaverhead River Valley and adjacent Ruby
Range is milder in winter than in other parts of southwestern Montana.
In the winter, precipitation is limited mostly to snowfall in the mountains;
in the summer, rain falls infrequently in both the valley and in the moun-
tains. Because of the light preeipitation and hot, 4ry summers, vegetation
is sparse except in the irrigated valleys and cooler upper elevations9

GEOLOGY

The rocks of the area (pl. II) can be divided into three broad classifi-
cations:

1. Precambrian gneisses, metamorphics, and associated intrusivs.
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2. Paleozoic and Mesozoic sediments.

3. Tertiary lake-bed sediments and volcanics which are locally
interbedded.

Precambrian rocks crop out along the base of the Ruby Range and extend
south of Blacktail Creek. They consist mainly of granite and granitic
gneisses, garnet-, biotite-, and hornblende-gneisses, and aplite and pegma-
tite dikes. These igneous and meta-igneous rocks underlie a sequence of
metasediments including dolomite, marble, quartzite, mica schist, and horn-
blende gneiss. The formations are intruded in places by small comparatively
unmetamorphosed,ultrabasic rocks. Some of the metasediments are thought to
be equivalent to the Cherry Creek group and the Pony series which are older
than the Precambrian Belt series. Belt series rocks crop out at the head of
Horse Prairie Creek and along the upper flank of the Big Hole Basin. The
most promising uranium deposit in the area occurs on Idaho Creek (pl. I) in
a prominently outcropping quartz vein in Precambrian metamorphic rocks. No
similar occurrences have been found in these rocks to date.

Rocks of almost all geologic periods of the Paleozoic era were deposited
in the area. The Silurian period is represented only by a widespread dis-
conformity. Two formations of interest are the Mississippian Madison lime-
stone in which recent discoveries in the Pryor Mountains of eastern Montana
show uranium minerals in the upper brecciated member (background count in
the Ruby Range area was exceptionally lQw) and the Phosphoria formation,
which everywhere exhibits anomalous radioactivity due to its widespread but
very low-grade uranium content.

The Mesozoic era is represented by both Triassic and Cretaceous for-
mations. Triassic sediments rest conformably on Permian rocks but are
disconformably separated from the overlying Cretaceous sediments. The top
of the Mesozoic is marked by an angular unconformity.

Tertiary rocks, consisting of fresh-water sediments and continental
deposits interbedded with volcanic flows and ejectamenta, cover much of
the surface in the area. In most instances, flows cap the sediments and
represent the upper member of the Tertiary. The tuff beds, especially
those containing woody fragments and other organic material, exhibit a
higher background than the surrounding rocks and have been prospected in
several areas. One locality on Horse Prairie Creek at Brenner Ranch is
being worked in the hope that the uranium content will increase with depth.
This locality was only weakly anomalous from the air.

The geologic structure of the area is not unusually complex and con-
sists. mainly of a great uplift with minor local structures. A series of
step fau],th present at the mouth of Blacktail Creek have exposed Pre-
cambrian through Tertiary formations, and an overthrust with folding along
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the western flank of the Snowcrest Range hag exposed rocks of Devonian
through Tertiary age. Tertiary sediments and volcanics mask earlier
structural features in large portions of the area.

Flying in the Bannack area along Horse Prairie Creek and in the Big
Hole Basin was limited to investigating exposures of the'Tertiary sediments,
but no significant radioactivity was detected.

Formations that exhibited high background radioactivity were:

1. A chalky white tuffaceous sandstone member in
Tertiary lake-bed sediments near the upper drainage
of Sweetwater and Blacktail Creeks and along the
Upper Ruby River.

2. Phosphoria formation in upper Blacktail Creek and
Centennial Valley.

3. Tertiary and Cretaceous volcanics on the west side of
the Beaverhead River.

4. Thorium workings over a large area near Lemhi Pass.

AIRBORNE PROCEDURES

. One-hundred-percent coverage was given to all exposures of Tertiary
sediments and Precambrian rocks in the area, including the adjacent areas
west of Dillon in the vicinity of Bannack and along the eastern side of
the Ruby River Valley. About 10-percent coverage was given Tertiary and
other sediments in Centennial Valley, the eastern bank of Red Rock River
in the vicinity of Redrock, along Horse Prairie Creek, and in the Big
Hole Basin. Ten-percent coverage was given the thorium-bearing rocks in
the vicinity of Lemhi Pass (pl. I).

In 100-percent grid-type coverage, flight lines were spaced at in-
tervals of 100 to 500 feet at altitudes of 25 to 250 feet, the latter
depending on topography and timber. On steep slopes and rim-forming
structures, contour or rim flying was conducted at intervals of about
100 feet.

Flight intervals were extended two to four times this distance for
10-to 50-percent coverage. Special attention was paid to areas of limonite
staining, known faults, and prospect pits or diggings.

Maps used in the survey were the Geologic Map of Montana and the
Beaverhead National Forest Map,
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The following is a breakdown of the 218:25 total hours flying time
spent surveying:

Rim and grid Reconnaissance Cross country

122:30 hours 69:55 hours 26:00 hours

A portion of the reconnaissance is radiometric surveying, and a

portion of the cross country is visual reconnaissance.

None of the weak anomalies detected from the air were released to
the public as airborne anomalies, but five of the stronger ones are dis-
cussed under ground-investigation procedures.

Dillon, Montana, was used as a base of operations during the entire
season. Gas and hangar facilities were available, and daily flight plans
were filed by radio with the CAA communications station at the Dillon
airport. Adequate lodgings and trailer parks were also available at
Dillon.

GROUND-INVESTIGATION PROCEDURES

The following is a list of areas that exhibited high background radio-
activity detected from the air and which were considered worthy of a ground
check.

No. 1 - (sec. 22, T. 5 S., R. 5 W.). A fault or shear zone between
Precambrian rocks and Carboniferous (Madison?) limestone registered
anomalous radioactivity of five to ten times background which is probably
due to a great differential in radioactive background between the two rock
types and'possibly low-grade concentrations of radioactive minerals along
the fault.

No. 2 - (sec. 36, T. 8 S., R. 6 W.). A coarse-grained pink granite
occurs as a flat outcrop covering about 5 acres. Up to six times back-
ground'was registered on a scintillation counter, probably from mass
effect, since no appreciable reaction was observed on a Geiger counter.

No. 3 - (sec. 20, T. 7 0., R. 6 W.).. A large quartz vein in granite
registered four times background on a scintillation counter over a large
area but had little effect on a Geiger counter. The anomalous radioactivity
is probably due to mass effect.

No. 4 - (secs. 21 and 22 T. 8 S. R. 9 W.). This area consists of
5 acres of soil outwash and buried boulders one-half mile downstream from
extremely large, cold-water springs issuing from Madison limestone in the
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vicinity of a large normal fault. Radioactivity of 15 to 25 times back-
ground was detected over one spot with a scintillation counter. No in-
creased radioactivity was observed in a shallow test pit. Radioactivity
may be due to a concentration of black sands in buried stream channels,
since the locality is at the mouth of Blacktail Creek on the edge of the
flood plain of the Beaverhead River. The springs in the vicinity failed
to show any radioactivity.

No. 5 - secss. 2 and 3 T. 8 S., R. 10 W,). White sandy Tertiary
tuff beds containing woody ragments show two to four times background
from the air. Radioactivity seems to be associated with the concen-
trations of woody material.

Mines and mineralized areas in the vicinity were ground-checked
independent of any indications by the airborne survey, but none of them
showed any appreciable increase in radioactivity.

CONCLUSIONS

The survey did not disclose any promising uranium occurrences after
concentrated reconnaissance in the air and on the ground. The known
small occurrences of radioactive material could not be extended or sup-
plemented and apparently are the only surface indications in the area.
Several of the smaller known occurrences could not be detected from the
air due to low radioactivity, small exposure, or inaccessibility from
the air.

The interesting feature of the survey was the high radioactive back-
ground encountered wherever tuffaceous lake-bed sediments were exposed.
The count seemed to increase if there was evidence of woody material or
organic trash in the exposure. This suggests that possibly uranium salts
are precipitated from ground water by a reaction with organic material
similar to occurrences described in the Colorado Plateau and other areas.
It is possible that a tuff bed, sufficiently rich in organic trash, might
be expected to yield low-grade uranium ores. Most observers agree that
the source of the uranium salts is the light-colored, acidic tuffs them-
selves, which are subject to extensive leaching. Samples of radioactive
tuffaceous sediments in the vicinity yield as high as 0.08 percent eU3 08.

10



Spot Elevation

All elevations in feet
above mean see level.

Minesnd ilorknges
on radioctive material

Ground checked
jocot .ns

Numbers correspond
to descrinton n text

10% b

-

A 100

"r

AREAS FLOWN DURING AERIAL

Numbers show percent cover

In 5
SCALE 1500,0C

( AFTER GEOLOGIC MI

AND BEAVERHEAD NATIONAL FORE

Relief shown by pictorial drawing

Plate I.-Location B

Airborne Reconnaissan

RUBY RANGE AND SWEETWATER

13 112

R8W
R15W RI4W R3W 12W RIIW RIOW R9W R7W R6W R5W R4W R3W R2W RIW

RI6W -T5N

ANACONDA

N1T4N

R I E R2E

46'- xBUTY4T3N46 --

SIN- L _W_ R3E R4E

-- - T2N

// / )' ,/,. f 1 A -N ' ^ \ ? WILLOW CREEK T I
-A4I. MONT NA GV AA 1 riBASE EM _BAS LINE

- A

N04NTAINS

/ 111% IJ C OB CCO PbO - -- -T 2~ soo~< ~ P,1ONEER A TBCOQT\

MOUNTAINS K00/ - T 3 S
, \ .o d TWIN , 't, , , w -- M7 ' n nA BRIDGES , OUTA S ,-. ter.

- GLE -- T 4 5

n.. ' V NN w . n - t '-i 11 E'J1 Sd-LN A A _ 1 A " i i.IA

!AC SO I1 N

i lhLA \ N a '
ST 6 S

-k I ~~~ '-> ~~ 'N\

Ns7A - --

00 I% > AO00 004_ .'t yN

- - o s

10%

)% %0 7r U Z ,a 0%T 10S
Redr

age ^ ,~' b T a. / f , I

A or 'A N

10 0 20 MILES - ~- ~> ' a-

4-iC. .
UVE

11

AO%1 -0--.s

AP OF MONTANA (1955) NORTH r

ST MAP/) 7, *- ;.-

and spot elevations. 4 1

ase Map NTNA-qG RV
nce Project F9,- - R5S -

R BASIN, MONTANA412

v- H H -iv



1140
"20

" < PEP Tkb

/' r

G r)

A S/ -

6 - 4

- I.

'IL;

1V
I o

- 7r

-V.

4 50

SCALE

10

46~0

Tv

Tertiary volcanic rocks,mostly
latitessome rhyoite and basalt

A > ' T

~ t(

V, IVIUN I ANA /DHx d-
H 5.

-. r

1120

001 t teA~ry Alluvium

St QubWOtey gicipl drit and outwash

0

o 0 Owo4tmq y 'terrocitewsitsi sand, silt
z

W

Tjj Tertiary lake-bed sediments

nd
stocks

ocIs

Km I fmtcfm'Oktrntw49wosp ((otterentiatedl

UI
0
N

L

{ bK -Base Line I v ~.

Montana Bose Line 0 br'l''ae
Tertiary Boulder batholith an

, -9 , 0, QW0,s /broadly related

pEGS s\Cretaceous Idaho batholith and
-'associated ri

v TKi-

/ T3S T' pi /

Tl's

/ 50 r ̂ , K ' y ' !-n J /f/

/,"r

/ r>

Y (
Oni

.. J KK

2(_M/LES&* - a7- - r

PC T 5

jecQt - .. M O Ar'N AIeg>T TP,-s/ / 4010

"I l-vf'"I / Y / A /\,\/ 'K' 1, // -1. ,w
20 MILES (/ 5 -o \ \ r\ ' , \ K.> //it:- ro

TvTI \4S i 1 iI

Tv TsiTA+i ) /

L,

Kc

Kk

Su

Pu

ru

Mu

DuL

Ou

pc

,IE
p p

O
0 j L pCr
a: !!pf
a ' Jat U -

Creta.ceous Colorado shale

rretaceous Kootenai formation and

Triassic undifferentiated

Permian undifferentiated

Pernsylvonian undifferentiated

Mississippian undifferentiated

Devonian undifferentated
.L*WSSIYE

Ordovician undifferentiated

Combrar undtferentioted
^-AiV p emV ~ D JAr0 A W v/rly5' n5o

Missoula group (upper Belt series)

Piegan group (middle Belt series)

Ravolli group (lower Bat series)

Prichard tormalion
Pre-Belt gneissschist and related rocks

Ground checked
locations

Numbers correspond
to descriptiointext.

Mlnesbt rkne
on radioactive noterial

12

N

Ca

1140

10 5

TRACED FROM GEOLOGIC MAP OF

Plate I I -Geologic Overlay

Airborne Reconnaissance Pro

RUBY RANGE AND SWEETWATER BASIN






