
v -------~-------- --
~ (()oo) 
T~~r . 

t./UJ. 3 sq - ~ · · · . 
. ~uranium-Bearing MPILAtlo stcn 

l · Carbonaceous Shale and Lignite 
in the Goose Creek District, 
Cassia County, Idaho, 
Boxelder County, Utah, and 
Elko County, Nevada 

By W. J'. Mapel and W. J'. Hail, Jr • 

. 
I 

4 
•. . . I 

" '"'-< •·->.. ' 'r-. ~-~-,. • • ; ' ·~·~· ·:, .) 

I 

Trace Elements Investigations Report 339 
,, 

UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 



RESTRICTED 
SECURITY INFORMATION 

Geology and Mineralogy 

This document consists of 57 pages$ 
plus 5 figures. 
Series A 

UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

URANIUM =BEARING CARBONACEOUS SHALE AND LIGNITE IN THE 
GOOSE CREEK DISTRICT 9 CASSIA COUNTY $ IDAHO~ BOXELDER . 

COUNTY~ UTAH~ AND ELKO COUNTY 9 NEVADA 

By 

W~ J. Mapel and W. J. Hail, Jr. 

June 1953 

Trace Elements Investigation Report 339 

This. preliminary re port is dis­
tributed without editorial and 
technical review for conformity 
with official standards and no­
menclature . · It is not for pub­
lie inspection or q uota.tion. 

This material contains information 
affecting the national defense of 
the United States within the mean­
ing of the espionage laws 9 Title 
18$ u -.S. C. $ Sees. 793 and 794 9 the 
transmission or revelation of which 
in any manner to an UJ:}authorized . 

· person is. prohibited by law. 

*This re port concerns work done on behalf of the Division 
of Raw Mate rials of the U. S. Atomic Energy Commission.· · 

RESTRICTED _ 
SECURITY INFORMATION 



'Jt~T-~I0.'IED 

2 

USGS TEI-339 

GEOLOGY AND MINERALOGY 

Distribution «Series A) No. · of cop-ies 

American Cyanamid Company~ Winchester. 0. 0. ·0. 0............. 1 
Argonne National Laboratory 0 •• 0 • 0 • 0 • 0 • 0 0 •• 0 ••• 0 • 0 •••• o • • • • • • · 1 
Atomic Energy Commission~ Washington ..... 0. 0 ••••• o .... o . o.. 1 
Battelle Memorial Institute 9 Columbus .. o •••••• 0 • 0 • 0 o 0 •• 0 o o o o • 1 
Carbide and Carbon Chemicals Company 9 Y -12 Area. o • o •• o o o •• -~ 1 
Division of Raw Materials 9 Butte .... o • o o o ••••• o • o •• o ••• o o • • • • 1 
Division of Raw Materials 9 Denver . o o o o • 0 0 • o o 0 • 0 • o •• o •• o o •• o • 1 
Division -of Raw Materials» Grants . 0 0 •• 0 0 0. 0 ••• o ....... o..... 1 
Division of Raw Mate rials 9 Hot Springs ...................... o 1 
Division of Raw Materials D New York . o •••••••••••••• o • • • • • • • • 6 
Division of Raw Materials~ Richfield ................ o • ~ • o ,. • • • 1 
Division of Raw Materials 9 Salt Lake City ........ o ••••• o ••• o • • 1 
Division of Raw Materials 9 Washington ...... • . o ••••• o • • • • • • • • • 3 
Dow Chemical Company» Pittsburgh . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

. Exploration Division 9 Grand Junction Operations Office . . . . . . . . . 1 
Grand Junction Ope rations Office ........................ ~ . . . . · 1 
Technical Information Service, Oak Ridge . . . . . . . . . . . . . . . . . . . . . 6 
Tennessee Valley Authority, · Wilson Dam............ ........... 1 

U. S. Geological Survey: 
Alaskan Geology Branch 9 Washington . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Fuels Branch~ Washington ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Geochemistry and Petrology Branch, Washington. . . . . . . . . . . . . . . 1 
Ge ophysics Branch 9 Washington ...... o. o..................... 1 
Mineral Deposits Branch, Washington. . . . . . . . . . . . . . . . . . . . . . . . . 1 
E ·. H. Bailey~ San Fran-cisco .................. ··. . . . . . . . . . . . . . . 1 
J. R. Cooper 9 Denver . _o ••• - •••••••• ,.......... •. • • •. • • • • • • • • • • • 1 
N. M. Denson 9 Denver ...................... ... o • • • • • • • • • • • • • 1 
C. E. Dutton ~ Madison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
R. P. Fischer» Grand Junction. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 1 
L. s~ Gardner, Albuquerque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
C. B. Hunt 9 Plant City: . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . 1 
M. R. Kleppe r 9 Washington.................................. 1 
A. H. Koschmann 9 Denver . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 1 
R. A. Laurence 9 Knoxville . ·. . . • . . . . . . . . . . . . . . .. . . . . . . . . .. . . • . . 1 
D. M . . Lemmon 9 Washington ...•..... · ............. • .. .'. . . . . • . 1 
J. D. Love 9 Laramie ........ 0 • 0 0 ••••• 0 ••••••••• o • 0 •••••••• o o • 1 
.K. L o Buck 9 Denver .. 0 0 •• 0 ••••••• , ••• 0 •• . 0 • • • • • • • • • • • • • • • • • • 1 
R . J 0 Roberts 9 Salt Lake City o • 0 •••• 0 0 •• 0 •••••••••• 0 •••••••• 0 1 
J. F. Smith 9 Jr. 9 Denve.r oooo••······o·······o·······o······ 1 
R. W . Swanson 9 Spokane .. 0 •• 0 0 ••••••••••• 0 ••••••• ~ ••••• o • • • 1 
A. E .. Weissenborn» Spokane .............................. o.. 1 
TEPC0 9 Washington: 
Resource Compilation Section o •••••• 0 •••• 0 • • • • • • • • • • • • • • • • • • • 2 
Reports P r ocessing Section ...... o •••••••••••••••••••••••• . • • • 3 

«Jnc 1 uding rna s te r} 
59 

RESTRICTED 



.. ·-~s 
~ ~ • . "· 

RESTRICTED 

· 3 

CONTENTS 

· _}?age 
Abstract ..... ., . ·· .. ~ ...... :-.. ~ . 0 •• 0 0 . - •• 0 •••••• - . -•• • • :· . : • • • .-. - ~ . • . • • • • • • .• ~ . • · • .• 7T 
Introduction · ... ... -. :. · .. 0 ••••• • •• 0 •••••••• 0 .' ••••• - ••••• •••••••• ~ · . • • • • 6 
Previou~ investig-ations • 0 • 0 • 0 • . o 0 • 0 •• • ••• _ •••• ~ ••••••••••• • ••••• ~ - •• 

Geog::raph.y . • - o ••• o 0 • · •••• o •• 0 · 0 0 • 0 • . •• o_ o •••• ~ o · ~ · •• o •••• _-•••••••••. •• 

St.z'atigraphy o . o o · o o o o • . o o • o • 0 • 0 • • 0 0 • 0 0 ••. ·o 0 0 .· • • 0 ••• 0 •• · ••••• · •••• . • . ·• .. • • o 

General statement 0 •• o 0 0 0 0 0 • ~ • 0 · 0 o· . 0 • o·· •• 0 0 •••• · ••. • . • . 0 •••• _.- ~ - 0 .o _ o 

.Pre ~Te:rtiary rocks 9 undifferentiated .. o o ~- o. ~ •• o ~ o •· ••• _ ... > .. 
·Tertiary {? » rhyolite · 0 • 0 0 •• 0 - . 0 •• ~ ••• ~ 0 . • •• : ., 0 •• ~ ~ • ~ ~ • 0 0 o _ 0 : 

T e rti a:r y system o • o • _ o o o o . • _. • • . • • • • o • • o • • o o _. . ~ • . ~ • • • • • o • _. • o - ~ • • 

. Pa.yette formation. .... ·o •• o .' . • . o ••• o ··0 • • ~ • o _ o o • . •• o • o • .. o · •• o 

Salt Lake . formation ... · o .•• o ••• o ••• o . o • · •••• o o . - ••••• _ ••• 

Surficial deposits of Quatef'nary age o o •• o o o • ., • o • o ••• o • o ••••. 

Structure ..... o o. 0 o · 0 o o. 0 •• o o o o o o o 0 •• 0 o o o •• o o ••••• o o •••• o · - ... . o __ •• 

Folds o o o o o o."' -. · o " o o o •• • •• . 0 •• o o o - ~ o o o o o o o •• o • -•••• o o • o • ~ ·. :· _- _ a • • • 

Faults o • o o o • o • o ••••• 0 o o _. 0 o • 0 o . _ 0 • o o o • · • o o o ••• _ • . • ~ • . • · o • · ••• o •• 

Carbonaceous shale and_ lignite ....... o •• o • o •••••• o ... o o o o •• o •• o • 

Uranium -.. : ~ . . . . . . . . . ... o •• 0 • • • • • • • • • • . • 0 . •• . ••••• o • • o •••• . •• · o ••••••• 

Occ u:rrence and distribution .. o o • o ~ • · •••••• o 0 ••• o ••• o ••• o •• 

0 
0 • • 

r1g.1n 0 " . 0 0 · O e 0 • . 0 . 0 0 0 0 0 0 0 0 ·• 0 0 _G 0 0 Q 0 0 o . 8 . o 0 0 0 _0, 0 e fl, . • 0 · 0 0 0 · 0 ~ 0 0 • !I o ' 0 

Reserves· o 0. 0 Q •• 0. 0 ••• o · · 0 0 0 • .-. 0 0 •••••• 0 •••• o ••• o o 0 . 0 o •••• 

Plans . .... 0 0 • 0 • . • 0 • 0 ••••• 0 • 0 0 ·. o ••••• · • 0 0 ••• 0 0 0 • " •••• . • 0 o •• o • o • · •• o o 

Tabulation of ~nalytical data . o • o •• o • ~ •• ~ 0 0 ~ •••••• 0 •• 0 • o •• o ••••• 

Literat·ure cited .. o . ••• o •• o · . o • o • .• o •• ·· ••••••• .•••••• o ••••• ~ •••. •• o •• 

_ Unpublished re .Ports o 0 • 0 0 0 · • o •••• -••••. ••• _ •••. o • o · 0 .••• _ ••••••••• · • . • : ••• 

ILLUSTRATIONS 

Figure 1. Geologic map ?f the Goose Creek district, Cassia 
Co~ty 2 Idahos Boxelde:r ·County~ Utahs and Elko 

8 
8 

10 
10" 

12 
13 
14 . 

.15 
17 
Zl 
zz 
2i 
Z3 
25 
27 
27 
30 
35 
40 
40 
57 
57 

County» Ne:vada .. 0 • 0 ••• 0 •••••••••• 0 •••••••••••• In en¥elope 

.2.. Chart showing the correlation of the Salt Lake and 
Payette formations s Goose Creek district ......... I_n envelope 

3. Structure_ contour map of the Goose Creek district9 
Cassia Countys Idahos Boxelder County, Utah9 and 
Elko County$ Nevada ..... o o •• o ••••••••••••••• o •• In envelope 

RESTRICTED 

\ 



RESTRICTED 

4 

Figure 4. Stratigraphic sections showing the thickness and 
uranium content of carbonaceous shale and lignite 
in the Payette formations Goose Creek district~ .... In envelope .·J 

5. Stratigraphic sections showing , thickne-ss. and uranium 
content of carbonaceous shale and lignite inthe Salt 
Lake. formation~ Goose Creek district ............• In envelope 

6. Map ofT. 16 S. ~ R. 21 E.~ Idaho~ ·.showing the areas 
that may be underlain by carbonaceous shale in beds 

. 2 feet or ;more thick containing-. 0. 005 percent or more 
uranium . . . . .. . . . . . . . . . . . . . 0 • o • · • . o o • o o o • • • • • • • . • .• • • • • ~ o • 3 8 

7. Map of T. 16 S. ~ R. 21 E. ~ Idaho~ showing the ·areas 
. that n:1ax be underlain by carbonaceous shale in beds 
1 foot or .more thick containing O:{H-·-percent or more 
uranium o o o o • o o o o o • o o o • o o o o o o ' o o : o • o o. t1 o o _o o o • o o o o • • . • • • · 

TABLES. 

39 

Table 1. Rocks exposed in the Goos.e . Creek district": ............ , . 11 

2. Water samples analyzed for uranium~ Goose Creek 
district o o o o · ••• ·0 0 •• • o 0 • · • 0 • 0 0 o • ~ • o • o .•• o o o •••• • •• o · •• . • ·o ·• . • 32 

3. Inferred reserves of uranium in the Barrett carbo .. 
naceous ·shale zone~ In beds .2 feet or. more thick 
contai~ing , 0. 005-percent or more ·ul"ahium ... _ .... o • • • • • • 36 

4. Inferred reserves of uranium in the Barrett ca.t'bo ... 
naceous shale ~one: In beds 1 foot Ol' more thick 
c:ontaining_ 0. 0 _1 percent or more ur~ium .... ~ ......... ~ 37 

5. · Radioactivity and chemical an.alyses of samples 
containing 0. 004 percent or more equivalent 
uranium from carbonaceous shale zones':~the 
G·oose- Creek district ......................... . • . . . . . . . . -41 

6. Radioactivity and chemical analyses o.f samples from 
miscellaneous · localitie~, Goose Creek district ....... _.. . . 53 

7. Semi ·-quan~itative spectrographic analyses of the ash 
of ? ~amples of ca.rbonaceous shale~ Goo.se, Creek district 56 

RESTRICTED 



f';.'·, ., ;(·. :;}·t .-~::-~~ ~.';:~\ .. ~·' ' ··:· / .; ·~ ;.; ··,, ..:::_:~ -~ :~~:.t j: "?#:f -·:::-.~ : 

RS$,_TRIC~E:0: : · . . 

URANIUM-BEARING CARBONACEOUfi. SliA.LE ,AND LIGNITE IN TH.E 
GOOSE CREEK DISTRlCT, CASSIA COUNTY a ID~O, BOXELDER 

COUNTY» UTAHa. AND ELKO COUNTYs NE.VADA 

ABSTRACT 

Cassia County 9 Idaho 9 and adjacent pa_rts of Box.elder ·:C_ountya .oUtaha and 

Elko County» Nev. The-area comprises. thenorther:n . and central parts of 

an intermontane basin drained by northward-flowing _ Goose· Cr.eek .and its 

trib-utaries. 

An essentially confo:rma.ble sequence of fltt;viatile 9 lacustrine, and 

,.,. ·. ' .. 

. pyroclastic sediments of .late Miocene (?) and e~~ly Pliocene age make up 

most of the rocks e~posed i11 the district~ _ T.hese rock.s include tl'le Payette 

formation and the overlying, Salt Lake forlllation. · They unconformably 

overlie a sequence of limestone a .qua.rtzite, and shalep Carboniferous and 

older in ag~ ~ e~posed in the mountains. to tae -we sf and northeast; and a 

thick body of rhyolite of Tertiary (?) age exposed in the mountains. to the 
. . 

southeast. Surficial deposits of siit 9 sands and gravel locally overlie the 

older rocks. 

· The Payette . and Salt . Lake formations h~ve a. g~~e:ral e~_sterly dip of 

4 to . l2 degrees, modified locally \)y shallow folds. Many normal faults, 

some with displa~ement of sever,al h~d.~ecl f~~t9 cu.~ .. :fue .. T~r.tia:ry .$tr.•~~ at 

. various. places. in the dist:ricto · 
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Concentrations o-f uranium occur in beds of carbonaceous shale and 

lignite in the middle part of the Salt Lake formation. The richest known 

occ urrence in the district is 0. 12 percent uranium in . the 11pper· part of an 

8 foot bed of carbonaceous shale· having an average grade of 0. 04-2. percent 

uranium. Beds of carbonaceous s~ale 1 foot or more thick .contain o_. 01 

percent or more uranium at IS-additional localities. Most of the concen-

trations of U1:'anium are in the Barrett carbo-naceous shale zone in T. 16 S. ~ 

R. 21 E. 9 Idahos on the flanks and in the trough of a broad syncline. 

The estimated reserves in. the district total 9-00 s-ho--rt tons of uranium, 

in beds 2 feet or more thick containing 0. 005 percent or more uranium; 

and 115 shory{'ons. of urani11m in beds 1 foot or more thick containing 0. 01 

percent or more uranium. 

About 2 ~ 000 feet of core drilling is planned during the 1953 field -· 

season. 

INTRODUCTION 

The Goose Creek district includes . about 260 squ4:re miles ; in southern 

Cassia County, Idaho~ and adjacent parts of Boxelder County,' Utah, and 

Elko CoClllty v Nev. A detailed geologic investigation of this . area was 

undertaken in the summer of 1952 by the U.S. GeologicalSu;rvey on behalf 

of the Division of Raw Materials -of the U. S. Atomic Energy Commission. 

The purposes of the work we.re to determine the tonn,age_: and grade of 
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. uranium-bearing <;arhonaceous shale and lignite in the Tertiary rocks of 

the district, and to determine the structural and stratigraphic conditions 

that m.ay have controlled urartium mineralization. 

D. C. Duncan discovered radioactive carbonaceous shale in the 

district in. September ,- 1951. In September and October o£ the same year~ 

W. J ~ Hail~- Jr. and. J. -R. Gill made a. xeconnaissance survey of the area 

during , which they sampled beds of carbonaceous sh;a,le and lignite at 

several localities 9 and determined the areas . of greatest uranium concen­

tration {Hail and Gill 9 1953 ~. During the summer of 1952 ~ the writers 9 

assisted by J. N. Babcock and J. E. Conkin~ mapped the Tertia!y rocks 

of the district on areal photographs at a scale of about 1 ~ ·30 8 000 9 and 

c ompleted the sampling of outcrops (Mapel and Hail 9. 1953 ~-

Chemical and ~pectrographic analyses listed in this report were 

made by the Geological Survey Trace ElementS- Washington Laboratory 9 or 

by the . Geological Survey Trace Elements Denver Laboratory. 

Control for the base map on which the geology was compiled (fig. 1) 

was obtained photogrammetrically by a radial plot 1 which was controlled 

by a plane table triangulation net tied to U. S. Coast and Geodetic Survey 

triangulation points and Bureau of Land Manageme-nt land corners. Land 

surveyss wher~ considered reliable 9 axe shown by solid. lines on the 

geologic map. In these areas a many of the .monuments marking land corners 

are preserved. InT. 15 S. 9 . R. 22 E. s Idahos and in T. 46 N. 9 Rs. 69 
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and 70 W., Nevadas however, measurement.s between land corners ·as 

shown on . the township plats cannot be rec onciled with the measu-rements 

given on adjoining plats, nor are they in accord with. the actual position of 

monu-ments marking land corners found on the ground. In these townships D 

the land lines are shown either by dashed lines or are omitted. 

PREVIOUS INVESTIGATIONS 

Previous geologic investigations in the Goose Creek district include 

a reconnaissance survey of the lignite beds of the ar~a by C. F. Bowen in 

1911; a study of the ground water resources of the Goose Creek drainage 

basin by A. M. Piper in 1923; and an investigation of the geology of the 

northeastern part of the district as . a part of a geologic reconnaissance of 

eastern Cassia County 9 Idahos by A. L. Anderson in 1931. 

GEOGRAPHY 

The Goose Creek district comprises, the northern and central parts 

of an elongate northerly trending intermontane basin bordered on the west 

by an unnamed mountain range ; on the south and east by the Goose Creek 

. and South Mountains; and on the north . by the S)lake River plain. 

The northern. part of the area is . a high~ eastward-sloping, dissected 

plateau. Across it~ streams have cut deep narrow canyons t o form a 

series of irregularly shaped interconnecting, buttes and mesas. This area 
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of high, flat-topped: buttes and deep canyons gives . way. in the .southe-rn part 

of the di~trict to a gently rolling surface, which although. in. places is 

intricately disseet~d , has_ low relief. Altitudes range f.rom about 7, 450 . ~ . -

feet on Hu.dson Ridge , a- prominent topographic fe .ature that crosses the 

northwest corner of th• &Jrea, . to ~bo~;~.t 4 1 600, feet where Goose Creek .c.rosses 

the northern boundary o£ thfJ' a~;rea. Vegetation consis-ts of sage brush, 

native gr a.sse1 t: and junipers. 

<loo.-c c ·rcek, &lar,ge .. J)e:reMia.l .tribu.t.a:y oi:the Snake Rive=~; ,- flows · 

northward aero•• the . area, -emptying. into the Qoos.e :Creek teaervoir nea:r · 

the northe~ boundary. Other· per~nnial streams in" the dietrict, all 'of 

which. are tributary to Goose .Creek, _ include · T~-apper., -. lay, and Tro.ut 

Creeks. which feed Gooa.e Cr·eek from the welitJ ad Cola, Little Pole, Birch, 

. and ·Pole Cr eeks whic:h:fEtea . it from the -e-~at._ Beave·~dam C1'eek in the 

. west-<:entral _p~rt oi th~ dist~.ict; .and Hnrdist~r C.reekin .. the so~t~er:n part, 

a;re, the ma).n intermittent stre.a~s. 

The dist_t'ict is. spaJ:tely s~*tleci ll•v_ i~_ . .few pe.r ,manent r;~Jl_.de~~ ,ap.d 
- -

n.o towns'"' Oakley~ Idaho, with'. a_. J?Opu.l.ation of 813 in 195.0, ~· - 3 m~l~s 

north. o£ the diatriet • . B:tll"l~y, Idaho, with a: pop~ati~n of S, .9~4 .in 19~(), 

.. is_lZ miles, nor_th o_f Oakley, · and is . the coun.iy aea.t. of Casaia . . Cou.nty._ 

A br,aneh: Une . o~ - t~e Oregon Short Line (_U~oa Pa,tUic) R«dlroad, and 

' . a -pa.ved highwa.y .connect Oakley and B_urley. G()oci grav~led. . 1:oafis ! l~ad 

_-
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and dirt roads that branch from them,. provide access , to· most parts of the 

district. 

STRATIGRAPHY 

General state.ment 

The present investigati_on wa_s . devoted primariiy to .a study of the 

Tertiary strata of the Goose Creek district» inasmuch as all of the known 

concentrations of uranium in the area occur in carbonaceous shale or 

lignite in sedimentary rocks of Tertiary age. These Tertiary st.rata include 

the Payette formation of late Miocene or early P-liocene age, and the over-

lying, Salt Lake formation of ear.ly Pliocene age. The two formations make 

up a thick 9 essentially confoxmable sequence consisting largely of volcanic 

ash . and welded tuffs 9 but including in addition beds of shale 3 sandstones arid 

conglomerate derived from the disinteg.ration all.d erosion of rocks e~posed 

on adjacent highlands. Older rocks we.z:e examined only in so far as was 

necessary to determine their structural and ~tratig_raphic relations t o the 

Tertiary sequence. The older :rocks include a massive :rhyolite porphyry 

of Tertiary (?) ages e}{posed in the mountains bordering the district on the 

southeast; and pre .;.Tertia.xy limestones quart~ites and -~hale$ some of 

which are metamorphosed 9 e~posed in the mountains bordering the district 

on the northeast and wes.t. Younger sedimentary deposits of Quaternary 

. age consist of alluvium along . the present streams~ grav~ls on high surfac;es1 

and slope wash. 
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The thickness. and character of the_ rock formations exposed in the 

district are summarized in table 1: 

Table 1 .. - .... Rocks exposed in the Goose Creek district 

Series 

Quatel'nary Recent 
and 

Pleistocene 
{?) 

Formation 

Alluviam ·and 
slop~ wash 

Gravel deposits 
on.high"s-ur­
faces 

Thic~ness_ 

(feet) 

Sur.fic::ial d~posits- , of silt~ 
sands and gravel on the flood 
plains o£ pr·e sent streams, 
or adjacent to steep moun­
tain slopes. 

Surficial -d-e-po-sits . of $trea.m­
worn pebbles and boulders, 
mainly of rhyolite and quart­
zite; lenses of sand a,nd silt. 

----------~-----------+-Unconforr.nity-4----~----------------------~-------­

Tertiary Pliocene 

Tertiary . Miocene 
(?) 

Upper 
part 

Interbedded white and gr-ay"" 7 00+ 
ish-orange- volcanic ash3 
with a: few lenticular beds 

§ of conglomerate. A thicka -
:a persistent bed of welded 

E ~--------~t-uf~· _£_i_s-=at~· ~th~. -~e~. b~c a~s~e~·~---------r----~-
~ Lower Mainly white vole anic ash 16 00 

'-H part containing a few beds of 
G) 

"@ shale, sandstone 9 and con~ 
....:l ' glomerate. Conspicuous 

Payette 
formation 

beds of bla-ek to dark reddish,. 
brown welded tuff are in the 
uppe-r half. Lenticul,ar beds 
of uranium-bearing -carbo­
naceous shale and _ lignite 
occur in the lower half. 

Interbedded &hale. and vol­
canic a$h. with some thin 
beds pf sandsto-ne, and con,. 
glomerate; contains , a few 
lenticular beds of carbona­
ceous shale and lignite. 

800+ 

----------~-----------Unconformity --L----------------------------.a.----
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Table l. --Rocks exposed in the Goos·e Creek district (Cont. ) 

System Series - Formation Character 
Thickness 

{feet) 

Tertiary 
(? > 

Rhyolite Massive da,rk r,eddish•-brown 
rhy?li~~ porphyry. 

Carbon­
iferous and I 
older 

Pre- Tertiary 
rocks, undif­
ferentiated 

Bluish-gray and light gray 
cherty limestone; light gray 
quartzite, quartz-mica 
schist, and marble; some 
dar.k shale. 

Pre- Tertiary rocks, undifferentiated 

Anderson {1934, p. '377) assigns. the rocks which crop out in the 

mountains along the northeastern margin of the district to the Albion Range 

group of pre -Cambrian age. North of Cold Creek, these rocks consist of 

well-stratified quartzite containing much muscovite. To the south, 

between Cold and Little Pole Creeks, the ·rocks are mainly light-gray lime-

stone or ma:thle. Light-tan and dark bluish-gray lime stone containing 

much dar k chert, tentatively assigned by Bowen ( 1911, p. 253) to the Brazer 

limestone of late Mississippian age, or the Wells formation of Pennsylvanian 

a ge, crops out in the hills and mountains on the western side of the district, 

and in the vicinity of Birch and Hurdister Creeks on the southeastern side. 

RESTRICTED 

,· ..... . 



RESTRICTED 

13 

Tertia.ry (?) rhyolite 

A thick» massive rhyolite of porphyritic texture, much shatte~ed by 

joints and fra(: tu_re$s -crops ' out in the -~a;~tains ~H\lutheast , ~£ the mapped 

axe a f r om the vicinity of Bifch C_re~k southward almost to Hu.rdister 

from . this formation by Pipe r wer-e s:tu.di~d by E. S. Lars:en whp gives .the 

following desc;tiption {Piper, _ 1-,23» p. z·7.): 

.. These spe-cimens. are·_ rathe.r._ den$e :red ... b_:row:n ba*led tt>idymite -­
quartz lcititeso .. . They car.ry aboQt 20 per..cent of ph~noc~ysts · 

as· much as 3. millimetets a;c~oss- 11 most of which axe oligoct·a,s,e 
fe ldspa.r. Quartz. in resorbed c~ystals is abundif.nt 9 and orthoclase, 
also reso:rbed 9 is less abundapt,. Dark minerals are abs.ent, 
though they may have Qe.en. pr,esent in SJnall amounts but-.a~e now 
decomposed. Magnetite -.and zircon . are fairly abundanti and 
apatite i$' pres-ent". The ground.ma:ss- in one s-~cimen. ftom Pole 
C.~_eek is mostly a ve"tyfine $pon.ge~like illte,rg:rowt~- of feld.sp~r 
and t:ridymite with s·ome <; . .Qa;r.se-:r intergrowths a!ld. some- -unusually 
lar_ge crystals of .tridymite- in the_ po.rous_-p~,t~... ,A littl~ qua~tz 
is closely as{5oci.Xed with .-the._coa.rse tridymit~ ip the porou$ 

- parts- ~ and the two look ·as if th~y W~:~e -cQn.te~porane·ou.s .. "' 

Bir.ch_,Creek. as evidenced by a sill o! thye>lite intbeSJe old,er-.stratfl. in sec$. 

Z2 and 27, T. 19 ~o 9 Ro Z2 E .. 11 Idahoo Peter~H)fl. (194Z, pp. -471-2) 

Ashb.rook silver mining dist:rie~ 9 .about, 3 mile$ eajit. o£ .the mapp~d a:rea .. in 
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Tertiary system 

Rocks o£ Tertiary age exposed in the Goose Creek district cons-ist 

of a basal series of late Miocene o;r early Plfocene age made up mostly of 

shale and volc.anic ash in about equal amou.D.ts" and an. overlying_ predomi-

nantly pyroclastic series of early Pliocene. age :made 1:l-P mostly of volcanic 

ash . and welded rhyolitic tuff. On the basis of age and lithology; the lower 

sequence is correlated with the Miocene Payette formation as described by 

Kirkham (1931 ~ pp. 232-234» in the Boise· area of southwestern ldaho.9 and 

the. upper pyrocla$tic sequence is tentatively correlat~d with the Pliocene 

( ?-» Salt Lake formation as described by Mansfield (19Z0 9. ppo 52-54; 1927 9 

pp. 11 Q.., 112 » in and nea.r the- Fort Hall Indian Reseryation in southeastern 
. . 

Idaho.. Anderson {1931 9 PPe 41 ,..,44} has, pointed-out the simila.rity in 

lithology and $tratigraphic position of the: Tertiary rocks . of the Goo.se Creek 

area. to both the Paye_tte and Salt Lake formationso . According to Anderson9 

the welded tuffs in the uppe·r pa:ft of .the Te-+tiary se.qu~nce are. paJ't o~ ~11 

essentially continuous sheet of rhy~litic rocks that over.lies-. the lacustrine 

and fluviatile sediments of the Payette formation nea.r Boise 9 and a..re 

interbedded with, volcan~c ash in the .upper p~rtof the Salt Lake formation 

in the Fort Hall Indian Re,eerv,ation. 
- - - - -

Figure 2 shows the cor.rela.tion of sections o(the P.ayette and Salt 

Lake formations . in the district, 
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Payette formation 

The Payette formation crops out along . the western side of the 

district in .the valley of Trapper Creek 9 and in a wide band between the 

Right Hand Fork Beaverdam Creek and J~y Creek. A small patch is als-o 

exposed e ast of Goose Creek near the southern edge of the district~ The 

for m ation consists . of at least 800 feet of interbedded shale and volcanic 

ash 8 with lesser amounts .of conglomerate 9 sandstone 3 and carbonaceous 

shale or lignit e. Except for : some of the beds. of conglomerate 3 the 

formation erodes_ easily and forms gentle slopes or flats. 

The Payette rests unconformably on_ pre- Tertiary rocks along the 

we stern side of the district on · an irregular surface having a relief that 

locally may be- as much as 300 feet in a mile. 

Slabby light greenish-gray and yellowish-gray shale makes up about 

50. per cent of the formation. Interbedded with the shale are beds . of white 

volcanic ash ranging in thickness-. from a few inches. to more ·than 100 feet. 

Beds of sandstone or cong,lome r~te 9 which locally ar-e as much as 40 feet 

- t~ick, occur at various hori~ons . in the formation. The coarse fragments 

in these conglomerates are subround pebbles and cobbles of limestone 

and chert~ commonly 1 to 4 inches in their longest dimension 3 which were 

derived from pre- Tertia:ry formations e~posed to the we st. Some of the 
l . . 

conglomerates may be tra.ced for several miles 9 although mo,st are lenses 
I . -

that pinch _ out within a few hund:!'ed yards. 
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Fossil leaves» seeds 9 and fish remains are common in the shales of 

the P .ayette 9 and diatoms occur also in some beds. The following. fossils 

were collected 5 to 75 feet stratigraphically below the top of the formation 

in the NE 1/ 4 sec . 12 3 T. 1 5 S. 9 R.. Z 0 E. : 

Fossil leaves and seeds 9 identified by R. W. Brown of the U. S. 

Geological Survey: 

Abies s p. ~ seed » 

Picea sp. {seed» 
Populus eot remuloides Knowlton 

. Q uercus simulata Knowlton 
Quercus browni Brooks 
Alnus sp .. 
Ac·er: bendil'!ei Lesquereux 

Fossil diatoms » identified by K. E~ Lohman. of the U. S. Geological 

Survey «C =common; F =frequent.; R = rare): .. 

Achnanthes: lanceolata Brebis~on 
~·· lanceolata va.r. elliptica Cleve 
A. sp. 
Amphor a commutata Grunow 
Cocconeis sp. 
C o scinodiscus cf. ·c. suba"ulacodiscoidalis 
C. sp. 
Cymbella tumida fBrebiss on) Van Heu.r-ck 
Eunot i a valida Hustedt 

R 
F 
R 
R 
R 

Rattray C 
c 
F 

Fragila ria construe:ns (Ehrenberg) Gr-unow F 
!_'. pinnat a Ehr-enberg F 
F. sp. R 
Gyrosigma- s po R 
Melosira distans (Ehrenberg) Kfitzing C 
M. dis-tans va.r. _alpigena Grunow R 
Mo dis-tans- var. lineata {Ehrenberg) Bethge F 
M. gr.anulata (Ehrenberg) Ralfs C 
·M.- g r anulata. var .. procera (Ehrenberg) Grunow F 
Mo italic a (Ehrenbe-rg~ Klit~ing - R 
Mo sp. R 
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Navicula dicephala (Ehrenberg) Wm. Smith 
N. s_cutelloides Wm. Smith 
No subhexagona Hustedt 

~· sp. 
Opephera martyi Heribaud 
Pinnularia s p. 
Tetracyclus cL T. Javanicus Hustedt 
T. lacustris Ralfs 
T. cf. T. pagesi Heribaud 
T. rupestris (Brun) Grunow 

R 
_F 
R 
R 
F 
It 
R 
F 
R 
R 

According to Brown (oral communication) the assemb.lage of leaves 

and seeds is common to the Payette formation of southwestern Idaho~ and 

indicates a late Miocene age~ Regarding the diatoms, Lohman states 

(memo toW. J. Hail, dated 4/16/53): "'Based on comparisons with diatom 

floras from the Cedar Mountains,. .. (Nye County, Nevada) ..• the shale 

represented by the sample submitted is Lower Pliocene. n 

Salt Lake formation 

The Salt Lake formation fo.rms the surface of most of the district. 

The formation is at least 2, 300 feet thick and consists, largely of friable 

volcanic ash with several beds of welded rhyolitic tuff near the middle, and 

at various horizons, lesser amounts of shale, sa11dstone -~ conglomerates 

and limestone. For .convenience in showing it~ distribution, the formation 

is divided into two parts at the base <;>f the stratigraphically highest persistent 

bed of welded tuff;. there is little difference in lithology between the two 

parts. The lower part of the formation is about 1600 feet thick. 
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Welded tuffs , occur in !our main beds in the Salt Lake formation. 

These beds range in thickness from 10 to 250. feeto They are resistant to 

erosion and crop out as _ ledges- and steep escarpments in the northern and 

central parts of the mapped area~ ap.d as hog'backs in the _ southern part. 
\ -

The welded tuffs were referred to as rhyolite flows by previous writers; 

however 9 the rock is composed chiefly of glass shards, and its texture is 

similar in all respects to the welded rhyolitic tuffs near the Fo1t Hall 

Indian Reservation of southeai?tern Idaho describ~d by Mansfield and Ross 

(1935 v pp. 308 .... 321). In their basal part~ the welded tuffs have the glassy 

appearance and conchoidc~.l fracture of obsidian. The obsidian commonly 

grades upward to a stony dark reddish-brown material that locally is 

highly vesicular. Fragments of feldspar and spherical aggregates 6f 

tridymit e in both the glassy and stony phases have the appearance of 

phenocrysts. 

The volcanic ash _ is white to light gray and fairly well stratified in 

the lower part of the formation~ becoming predominantly grayish-orange 

and poorly stratified in the upper part. At some places the darker. ash 

contains numerous angular frag·ments of welded tuff as much as, 1 foot in 

the longest dimension. These fragments and the enclosing ash, appear to 

be reworked debris from stratigraphically-lower parts· of the Salt -Lake 

formation that may have been stripped by erosion from .rising. fault blocks 

to the east. 
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Lenticular beds of conglomerate ranging in thickness from a few 

inches to 50 feet occur in both the lower and upper parts of the Salt Lake 

formationo In general, the beds , of conglomerate are : thickest and most 

numerous, and their constituent rock .fragments are largest, near the 

mountains bordering the district on the east. Pebbles of quartzite, lime­

stone ~ and chert make up most of the conglomerates in the lower part of 

the formation; pebbles and cobbles of rhyolite predominate in conglomerates 

in the upper part. 

Bentonite resulting from the devitrification of volcanic ash occurs in 

the lower· part of the for.mation, particularly in the cent.ral and _ southern ­

parts of the district. The bentonites range in thickness from a few inches 

to as much as 2 0 fee to 

Beds of argillaceous, lime~tone as much as 3 . feet thick crop out 

locally in the lower part of the Salt Lake formation near Hurdister Creek. 

Limestone3 however, is a very minor constituent of the formation. 

The basal part of the Salt Lake formationin .. the vicinity of Trapper 

Creek is a thick sequence of friable white volcanic ash which rests on the 

underlying shales of the Payette . formation with a slight angular unconformity. 

Southward from the Right Ha.Jld Fork Beaverdam Creek, the basal part of 

the Salt Lake becomes . increasingly shaly and the position of the contact, 

which he .re appears. conformable, was determined l~:rgely by the correlation 

of conglomerate so ·The Salt Lake overlaps the Payette formation along both 
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the western and ea$tern ~ides of the distri<:t, aJ).d locally the middl~ or . 

upper pa.rts of the Salt Lake formation rest-.directly on_ pre~ Tertiary rocks 9 

or on Tertiary (?) rhyolite. 

Fragments of vertebrate teeth and. hones wel"e -collected from the 

lower part of the Salt Lake formation in sec. 1 (app.roximate.ly) T. 46 N., 

R. 69 E. s Nevada» on the lower slopes- of a pair of gravel-capped buttes . • . 

about 1 1/2 miles southwest of the Trou.t <::,reek .ranch. The tooth frag.ments ; 

were identified by Jean Hough of the U. S. Geological Survey as pa.r.ts of 

the upper molars of the horse Neollipparion, probably Neohipparion 

occ identale ~ Leidy~, indic,ating, an early or middle Pliocene age. 

Fresh ~water mollusks colle-cted in SW 1/4 sec. 24 9 T. 16 S. ~ 

R . 21 E. 9 from beds of shale at the top of cafbonaceous shale zone B in 

· the Salt Lake formation were identified by T. C. Yen of the U. S. 

Geological Survey as follows·: 

~aerum sp. -undet. 
Pisidium sp. und~t. 

Valvata. cf. V. incerta Yen 
Ca.mpe1oma sp. undet. probably new 
Lymnaea cL ~- kingii Meek 
Prome-netus ,sp~ undet. 
Physa sp. undet. 

Yen states (memo to W. J. Hai1 1 3/14/52) that the-· age of the above 

assemblage is probably early Pliocene 0 
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Surficial deposits of Quaternary age· 

Surficial deposits of Quaternary age mapped during. the present 

investigation i:n:clude deposits of alluvium, slope wash, and gravels . on high 

. surfaces. 

Alluvial deposits cons~st of $ilt, sand~ and gravel that form the 

. pre sent flood plains of Goose Creek and some of its larger tributaries. At 

most plac~s 9 the alluvium is_ p:robably less than 30, feet thick. 

Slope wash consists of poorly so:rted fragments . of rock and soil that 

have accumulated at the base of steep mountain slopes. Such. deposits 

occur in many parts of the a:rea, hut are shown on the accompanying 

geologic map (fig. 1) only in the northeastern corner where they are so 

thick and extensive as , to make uncertain-the character of the underlying 

bedrock. 

Deposits of sand a.nd gravel as much _ as 15. feet thick -cover several 

high.~ broad surfaces in the southeastern part of the district. The surfaces 

extend from the mountains ea$t of the mapped _area.: toward Goose Creek 

with a gentle basinwa.td gradient, and near Goose Ct-eek are- about 200 feet 

above the present stream level. Stream-worn pebbles and cobbles of 

rhyolite~ qua:rtzite, and limestone make up the coar.ser fragments in these 

deposits. 
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STRUCTURE 

The Goose Creek district occupies a topographic and structural 

basin in the northern part of the Basin and Range province. The Tertiary 

rocks _ are gently folded and faultedD and rest unconformably on a complexly 

·folded and faulted basement of Tertiary ( ?) and pre- Tertiary rocks. Both 

the Tertiary and pre -Tertiary rocks of the district plunge northward 

beneath relatively undisturbed Pliocene and Pleistocene baf?altic lavas of 

the Snake Rive r plain. 

·Figure 3 shows the f?tructure of the Salt Lake and Payette formations 

by means of structure contours drawn at 100 foot intervals . on the . top of 

the Barrett carbonaceous shale zone. In general these Tertiary strata 

, 

h ave an easterly dip of 4 to 12 degreeS 9 modified by shallow folds or 

structural terraces 9 and disrupted at many places by normal faultse The 

structural relief of the Barrett carbonaceous shale ~one is at least 3 9 700 

feet ; the structurally highest part is west of Ibex Peak in T. 15 S., 

R. 20 E. , Idaho, and the structurally lowest is south of Pole Creek in the 

northeastern pa.rt of T. 14 N. s R. 19 W. 9 Utah. 

Folds 

The main structural feature in the northern pa:rt of the district is 

the Goose Creek syncline 11 a northerly trending fold the axis of which 

coincides roughly with the valley of poose Creek. Near the south end of 
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the Goose Creek reservoir~ the syncline is a structural basin having .a 

closure of nearly 200 feet.. The upper welded tuff of the Salt Lake forma­

tion is th e stratigraphically highest bed exposed in the trough of this fold. 

The Goose C~eek syncline dies out southward in the vicinity of Little Pole 

Cre·ek in a series of shal'Iow cross folds trending about N. 60 © E. 

The Tertiary rocks . a~e a.rched into 1a low anticlinal nose i~ the north­

western part of the dist.ricto The valley of Trapper Creek cuts across 

this fold exposing the Payette formationo 

Along Hurdister Creeks in the southern p.art of the district, the 

welded tuff at the base of the upper part of the Salt Lake formation may be 

traced around a broad northe:tly trending syncline and sharply folded 

anticline that is faulted along its crest. Dip.s on the steep 'west flank of 

the anticline are as high as 50 10 W 0 

Undulating . folds and local flattening of the general easterly dip are 

shown by the structure contour map (fig. 3) at various. other places in the 

district~ 

Faults 

Many normal faults 9 some with .di$placement.s of several hundred 

feet~ cut the Salt Lake and Payette· formations. Most of the la.rger faults. 

trend northward or northe-astwat>d. A few may be tr·a,ced for several miles. 
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The upper part of the Salt Lake formation is dropped again$t pre-

Tertiary limestone and quartzite on the east side of a high-angle normal 

fault that borders the eastern side of the district from Birch Creek north-

ward for at least 10 miles. Because of talus and slope wash which obscures 

exposures of bedrock along the fault trace 3 the fault surface was not 

observed. At several places along its inferred trace~ however 3 the upper 

part of the Salt Lake formation dips eastwa.rd into pre= Te.rtiary rocks at 

angles .ranging from 5 @ to 46 6 
0 The Salt Lake formation occurs on the 

upthrown side of the fault in sec 0 22$ T. 15 S. p R. 22 E. p where welded 

tuff at the base of the upper part of the formation rests directly on pre-

Tertiary quartzite. The bed of tuff at this locality is about 3 00 feet topo-

graphically higher than the equivalent bed exposed on the opposite side of 

the fault half a mile to the west. Vertical movement along, the faultp 

therefore, may have been at least 300 fe .et after deposition of the tuff. 

Near Birch Creek 9 and extending from Birch Creek southward to 

Pole Creek 9 the upper welded tuff and associated rocks _ of the Salt Lake 

I 

formation are preserved at the surface in a complex series , of faulted 

wedges bounded by northerly o :r northeasterly trending norm-al faults. The 

rocks are dropped down to the east and the displacement ac:ross the faulted 

zone is at least 900 feet along Birch . Creek in sec. 25 9 T. 16 S. ~ R. 21 E. 

Bordering this faulted area on the east and e"tending from Birch Creek 

southward to Hurdister Creekv the middle and upper parts of the Salt Lake 
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formation are faulted against Tertiary ( ?) rhyolite along an en echelon 

system of high-angle normal faults downthrown on the west. The displace­

ment of any one of the$e faults could not be determined~ but di~placement 

across the fault system may be several hundred feet. 

Several faults cut the Tertiary rocks in the central and weste:rn 

_ parts_ of the district. The largest of these, with. the uptbrown side on the 

west and a di~placement of about 500 feet is near-the junction of Idaho9 

Utah 9 and 'Nevada. The fault trace ha.s a northeasterly trend and is about 

3 miles . long. Other faults in the Salt Lake or Payette formations generally 

have displacements of less . than zso· feet. 

CARBONACEOUS SHALE AND LIGNITE 

Carbonaceous beds in both the Payette and . Salt Lake formations 

are mostly fissile brown sha.le.9 which.locally contain thin layers and streaks 

of dark brown or black lignite. The lignite contains 30 to 50, percent ash~ 

the carbonaceous shale al;>out 85 pe.rcent ash. Ca.rbonace·ou.s beds in the . 

Salt Lake -formation locally have burned along their outcrop and under 

shallow cove_r to form clinker. 

Commonly 9 the .car_bonaceou$ beds are interbedded with volcanic 

_ ash 9 greenish-gray shale, sandstone, and conglomerate _ il_l fairly well 

defined ~ones~ some of which may be tracedfor tens of miles. Individual 

beds of carbonaceous- shale 9 howeve-r 9 are lenticular 9 and may · pinch out or 

be replaced by non-carb.ona.ceous material within a few hundred feet. 
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Two main beds o-r .zones~ and $everalless: persiste·nt lenses of 

carbonaceous shale and lignite occur in the Payette· formatio:rt. The Grant 

zone 11 _ here named for the Grant pro$pect in sec. 2 9 T. 15-S.; R. ZO E., 

crops out· about 125 feet below the top of the !.ormation in the v,a.lley of 

Trapper Creek. The zone .eont,ains as many as 6 t~n lentieul.ar .beds of 

Worth.ington bed» named b-y Bowen (1911 9 p. ZS7) for the Worthington . 

pro&pe.ct in· see .•. l3v T. 16· So s Ro 20 E. 9 e.~o_ps . out about 500 .feet below 

the top of the Io~m·ation near South Beaverd~ Creek wher.e it consi.sts. of . 

a ·single bed of carb.onaeeous shale, lo.c,ally lig.nitic, Z to 5 feet' thick. 

Four main carbonaceous ~ones occur in the loweX' p~rt of the Salt 

Lake formation. Their- relative st:ratig.r.aphic position a11.d .. thickness ~re 

summarized below: 

Generalized se.ction sb.owing ,the thickness and relative stratigraphic 
position of carbonaceous shale ~.ones in the lower: p~xt of the 

Salt Lake formation 

Range· in thickne.ss 
. {feet~. 

Top of the lowel'· part of the Salt Lake fo~mation 

Ave~a.ge strati'"' 
graphic. interval 

hetween ~ones 
{feet} 

Inte.rval · .•.. •.. .. 0 ~ ._.! ......... 0, •• · .... .......... • • . •••. _ •• . • • • •• -· . 500 
· Zone ·A •. o o o o . •• . o •• " .. . ,. • o •••. ••••• ~ o • -.1 C94G ·' .,.· . . . . . ) . . _. .. -. ' 

lrtte.rv-al •• _. 0 o. •••• 0 ••••••• _ •••• 0 _ . _-•• ~ . _ . _ ••• • •• • • - •• - ~ - ... ... · - ~ zso 

In.te·rval • ~ ~ o . - o _o._ o ID . .... _ • o o •••••• ~ •••••• _ • .•••. -· . •• ._ _ .. .. . . . • •• 

Zone B •. o • · . .... ~ •••. ·• · •• o ..... o • · ..... · ••••• . z .. Q . 
160 

lnte rv .al • • • . • 0 - 0 • 0 0 0 0 0 • . • .• • . • • e • • • • e • • 0 • • • . 0 -~ • • • • • • ,· ~ - ·~-- • -· 70 
:Zone C •.•• < ... ~ •••• o ·-• . •• _.,. ~ •• ~ o. o " · " ••• 5,.,Z5 
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Of these four zones, the Barrett ~one is the thickest and :most 

persisteD;t. It was named by Bowen «·1911, p. 257)for the Bar.rett pro_s-pect · 

in sec. 5$ · T. 15 S. , R. 21 E. ~ - 'where it crops out a1Jout 3 0. feet below the 

·· lowest bed of welded tuff in the lower part of the formation. The· Barrett 

~one may be traced almost -continuously f1:om Trapper Creek ·southward to 

Hu:rdister Creek, for almost the ~eng'th of the mapped area. It is thickest . 

on the sides of the Beaverdam-Coal Banks Creeks divide in T. 16 S. , 

R. 21 E~ where the zone contains as many as 10 beds of carbonaceous 

shale and thin stringers of lignite ranging in . thickness. from less than I 

foot to 10 feet in a stratigraphic interval of 50 to 80 feet. 

Re s.idents of the district have mined the lignite for local consumption 

at a few places 9 but the lignite is too high in ash to be of much value for 

fuel. 

URANIUM 

Occurrence and distribution 

Nearly all of the Tertiary rocks s :ampled in the Goose Creek district-­

including beds of volcanic ash~ sandstone, bentonite, and carbonaceous and 

non-carbonaceous shale--are radioactive. Most of the rocks sampled 

contain Oo 001 to Q. 003 perce.nt equivalent uranium. At some pla~ess 

however, beds of carbonaceous shale 9 lignite, or lignite ash <;ontain con­

centrations , of uranium in amounts many times that of the enclosing strata. 
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Beds of carbonaceous shale 1 foot or more thick contain 0. 01 percent or 

' ' . 
~ore uranium at l.Sloc alitiess and: the t-op foot of, an 8-foot bed of c~b-0• 

naceous shale contains 0. 12 percent uranium at _one loe.ality (1-oc_. 62; 

fig. 1 ». No uranium minerals , were identified .and the mineralogic nature 

. of the occ urrences is unknowno 

Figures . 4 and 5 ar·e graphic section.s s.howing the thickness and 

l:lranium content of carbonaceous zones . in. the· Payette and Salt ·Lake 

. -

-.formations. Tables 6 and 7 are . tabulations of the .analytical-data sh.owing 

the ur~nium content of carbonaceous shale and other rocks at various 

. places in the district. 

Two carbonaceous shale zones are known t·o be uraniu.m-bea.ring. 
. . 

The most important is . the Ba~rett.zone which contains nearly all of the 

known concentrations of uranium in the district in amounts greater than 

0. 005 percent. Zone B 9 about 160, feet stratigraphically below the Ba.rrett 

· zone~ :CC?.nt,a.ins. ~ O .. .009 _percent ura.J'J.iu~ · at one·- place {loc. $7) in .the top_foot 

of a 3 -foot bed of c .atbona.ceou.s _.sh;a1e. 

·The pr~neipal ~area in which. th~- Barr.ett ·zone and Zone _:B are 

minera.li~ed is a northeasterly trending strip about 4 miles wide and 6 miles - · 

long near Goo.s-e Cr,eek in T. 16 S." ~ R.: 21 E.~ Idaho. Isolated concentrations. 

o.f uranium also· are known noxth of this area iri the valley of Trapper ,C:r~~~k, 

where a carbonaceous bed in the Barrett zone contains as much as 0. 045 

percent: uranium at loc_.; 6,g· .and 0. 034 perce·nt uran:ium ~t ~oc. 8,. 

I . 
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· As_ sho~rn by the structu:r.e contour map (fig,. ·3 ~- the _mineralized - · 

. area.- in T . _ 16 S. p . R •. ll E-. -i-s on b~tJ:l: flanks and in the trol).gh -~f ~ ~yn~li~ne 
--: . . 

or -.~tructll.l'aLterrace, - the ,a"is of. which. t~eru:ls- nor~he~s-tward ·in the s·auth..; 

eastern. part of the_ township. 

. . . . - . . 

. . - _und,ulating,-, ·dips genera,lly les.s .than 3'o nqrthwa~a.: or-n9crthwestwar~~:-
-· ·. ·. . . -. . ' .. . _,., _ . 

. -... ~ -< : ~ 

The vertical distrib-ution · of. uranium_ i:rtthe-carboll.acee-us beds is . . -. . - . . . . - . . . -· - ... _ • - ... . . . . 

thick;, ·: containing, 0 .• 01 _ perc.ent or._more uranium},: ·. howeve:r.:; -the utani,um _ 

c-ontent is -greate$t-in the upper. part o~ the bed :a.n4 de-cre.ases. do-wrlwar-d 

-.- . . - . . . . .. . 

-highly min.eraJ.iz:ed be.ds show no-regular vertical d~strib':lt-iOJ:l~ patte:.J;'~- . ·.· · _·:_.~ ~: ·_ 

. Within th~ ' min~ralized a~ea.~sl 'the ~rattiurn - content -ol'~h-~ ·ea:tb01la¢e OUS· 

-- bed~ is highly 'variable at different · places along,the same be~, and ill 
. . . 

. ~ . - - . . 

different beds in the_ same zo·ne. Fo.r this reas;on, and be_cause .the ·ca:~;bo_-

: }~:0 -~ , ~~ill.d be: tr,ac~d c,o·nt~nuously for any g~eat dist~nee.· · 

Rarely P. be'ds- of sandstone or non--<:arboriaceou.S" shal~.; -where 'in 
. -, : . ~ . - . - .- '"Yj:J..: ~ '1' ·, • -.· . ·., .. " •• , 

. radioactive. However 9 no persistent beds. ~f these roc~ mate:riafs wer,e :-

foll.nd •. 
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Fragments of silicified wood 11 which occur in conglomerates/ in the 

lower par~ o! the Salt Lake formation» are not radioactive • 

. A grab sample of Tertiary (?) rhyolite, collected north . of Birch 

Creek in the SE 1/4 .sec~ 31 ~ T .. 16 S. ~ R. 22 E .. 9 contained 0. 007 percent 

uranium. The rhyolite. showed somewhat highexe radio.a-ctivity than is 

commonfor the rhyolite elsewhere in the district and the -sa_mple, therefore, 

is probably not representative of the rhyolite· as a whole. 

Origin 

The almost universal presence of small amounts of uranium in the 

great volume of volcanic ash and other Tertiary rocks . in the Goose Creek 

. district9 ir·respective of geographic or stratigraphic po.sition, suggests 

that these .strata were appreciably radioactive at the time they were 

deposited. The uranium in these rocks seems an adequate source for the 

enrichment of the carbonaceou$ shales through leaching and redistribution 

of uranium by ground wate-r. The- affinity of carbon for uranium is well 

known~ and Moore (1953) has shown that coalified materials can extract 

. and hold a large percentage of the uranium present in dilute cold water 

solutions. Inasmuch as ground water tends _ to accumulate and be trapped 

in. synclinal structures, sedimentary structures of synclinal nature would 

be likely sites for the extraction of uranium from ground wate~;.,-c_The 
··:: ~7;=.-_ 
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principal mineralized area in the Goose Creek district is on the flanks and 

in the trough d~~ a sync line. 

Volcanic ~sh, present in large quantities in thick, relatively pure 

-~~ / 

beds, and also a ·s a constituent of the shale and sandstone-, may have been 

the source for most of the u·ranium in the district. The availability 9f 

uranium to ground water would depend upon the degree of weathering of the 

ash. Most of the volcanic ash in . the district is relatively fresh and 

unweathered. At so.me places~ however, thin beds of ash are almost 

completely devitrified, and altered to bentonite. The richest uranium-

bearing carbonaceous shale bed in the Goose Creek district (loc. 62, figs. 

1 and 5) is directly overlain by 120 feet of bentonite. 

Table 2 gives the uranium content of water from streams and 

springs at 18 localities selected at random in the district. The uranium 

content of the water ranges . from less. than 0. 002 parts per million (3 

samples ) to .0. 005 parts per ·million (3 samples), showing that prese.nt 

surface and ground waters are transporting small amounts of uranium. 

The data are too scanty to indicate which part of the rocks in the district 

is a principal contributor of uranium to the water. 
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Locality 
~ - No. 
'(:t:lg.· 1} 

1 

2 

3 

4 

5 

6 

7 

8 

Table 2.,==Water samples analyzed for uraniumj Goose Creek .districto 

Lab. Se.rial 
No. 

D-72767 

D=76196 

D=76193 . 

58073 

D=76195 

D=72766 

Location 

SEt s~c. 17j T.14 s.·, 
R. :22 E., , . 

. qassia .. Co. , . Idaho 

Swt sec; 27, ·T. 14 s., 
R.- ~ 22 E., 
¢assia co.j Idaho 

Et sec. -·29, T. 15 s.,~ 
R • . 22 E., 
gassia;Go. ~ Idaho 

s~ sec; 14, ·T. 15 s.~ 
~~~ 21 E., . . 
C,assia Co., Idaho 

S~ sec; 34.ll ·T. 15 5 • .9 . 

R. ~ 21 E., ·. 
Q~.ssia _ Co~ 1 Idaho 

s! sec. ·12, T. 16 s., 
R. 21 E., 9 

Cassia Co., Idaho 

::t . 
~sec. 15, T. 16 S., 
R. ·- 21 E., . 
Qassia_Co., Idaho 
swt .sec; 23, ·T., 16 S. 1 

H• -· 21 E., 
Qassia_Co., Idaho 

Source of water · 

Main -carial leading from the 
Goose Creek reservoir -

Hot spring in pre-Tertiary 
quartzite (?) 

Spring at fault contact between 
pre=Tertiary limestone and the 
Salt .Lake formation 

Spring in the Salt Lake 
· formation 

Water dripping from the roof 
of an adit in the Barrett 
zone, Salt Lake formation 

Pole Creek {near its mouth) 
heads in Tertiary (?) rhyolite 
and ·flows for 3 miles across ·· 
the Salt Lake formation above 
the place _where sample was 

-collected 

Spring in the Salt Lake 
fonnation 

Birch Creek (near i t .s mouth) 
.flows across ... Tertiary (?) 
rhyolite or .tne Salt -Lake 
formation for -- at least 6 miles 
.above the place where sample 
was collected 

AnalysisY' 
pH!/ uranium (ppm) 

6 . 0.,002 

7 }_/ 

6 0.,003 

6 dl 

o.oo4 

6 o.oo4 

6 0.;002 

o.oo4 

~ 
txl 
en 
...:] 

VJ --~ 
. N ..... 

'() 
~ 
tx:1 
t; . 



Table 2., ==1~ater samples . analyzed for uranium, Goose Creek district...,Cont:tnue'dco · 

Locality 
_ No., Labo Serial 
(figc»_ 1) No. .. 

9 D-76205 

10 D-72765 

D-7'6204 
- ~ 

D-762.02 

' 13 D-72768 

14 D~76194 

Location Source of water 

SE! sec., 25, T., .16 So, Spring in the Salt Lake 
formation Ht> -2lt E .• , .· 

qassia ;co., Idaho . 

SEt sec; 31!1 · T. 16 . .8., · 
Ji.~ ~ . 22 E., 
Cassia ·co., Id~o 

Birch Creek (about 3! miles 
!rom its mouth) flows across 
Tertiary ( ?·) rhyolite· and 
the upper .part of the Salt 
Lake formation above the 
place -where sample was 
collected 

SE~ sec. 32, T. 15 N., Spring in Tertiary (?) 
:rhyolite -R. :. 18 ·w., 

¢essia._Go., Idaho 

sw! sec~ 35, ·T. 16 
I.t • . 21 E., . 
Cassia _Co., Idaho 

NE~ sec; 33, · T. 16 
B.4l ·' 21 E., 
Cassia Co., Idaho 

s., Spring in the Salt Lake 
formation 

s., · Beaverdam Creek (near its , 
mouth) heads in pre...;T'ertiary . 

- rocks _ arid ·flows across the 
Payette -and Salt Lake formations 

. . for at least 6 miles above . 
the place where sample was 
collected · 

1 SW4 se~. 13, T. 16 s.·, 
. f.i_. __ :. 20 ·. E. , 

Beaverdam . C:reek (about 5 miles .: 
;from its m~uth) heads in. pre~ 
Tertiary rocks and flows across 
the P\Yette formation above 

Qassia _co., ~- Idaho 

the P~e1ce where sample was ·· 
collected 

Analysis!/ . 
pfi!/ liranium (ppm) 

6 0.003 

6 o.ooJ 

6 o.oo5 

6 0.003 

6 .o.oo5 

6 . 0.003 



Table 2o""'=Water samples anal yzed for uranium, Goose Creek district=Continued o 

!:0 
M 
til 
~ 
!:0 
1-1 

Locality 
~ No,. 
'(fig_. 1) 

16 

17 

18 

Lab. Serial 
No,. 

D-76193 

D=76197 

D=76203 

Location Source of water 

SEt s~co 9, T,. 16 S~~ Spring in the Payette formation 
R$ .. 20 E., 
Cassia Co.~ Idaho 

NE part -T. 47 N,. ~ - Spring in the Payette formation 
Rd> 69 E, .9 

Elk9 9<?., Nev .. 

SE part T ,,' -47 Ne ~ 
R. 69 E.~ 
~tko C~ .. , Nev" 

Wi -seco lJ,j T. -14 N~ :1 

R6> 19 w., . 
Boxelder Co., Utah 
_..... . ... - ~ ' . 

Goose Creek 

Spring near fault contact 
between-the Salt Lake formation 
and Tertiary (?) rhyolite 

Q 1/ pH -determined with pH. indicator paper in the field ~ 
tx:l "!./ Ana:lyses ma.de by u .. s.a.s. Trace Elements Denver Laboratory .. 
tJ 1J J;,ess than o. 002 p~r~s p~r t;nillioz:l~ -

.!:.; 

AnalysisY' 
PHY urani Qm ( pp!!!l_ 

6 

6 0 .. 002 ' 

6 . o.oo2 · : ~ ·., 

6 
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Rese.rve·s 

The estimated. res.e.rves of uranium in the· Barrett carbon·aceou$ 

shale zone are _shown by tables 3 and 4, and the are•s. in: T. 16 S., R. Zl 

· E., for which the re&erves we.re calculated are shown by figs. 6 .and 7~ 

The .rese.ryes .are listed in two cate·gories: (1) in beds ,Z fe.et .or mo.re thick 

-containing · 0. 005 _percent O::;r more urariium, and (2l in beds, 1 foot or more 

thick containing 0. 01 percent or more uranium. Reserves in the first 

·category total 900 short tons , of uranium in beds having an average g_rade 

of_ D. 007 percent~ and in .the second category, 115 .short tons of uranium in 

beds having an avexage grade of 0. 014 percent. · Because of the lenticula.rity 

of the .radioactive bed~, and the abrupt lateral changes in their· uranium _ 

content» the _ re~serv~s in both c .ategories are xegarded as .in£erred. 

The areas shown by figs. 6 and 7 were determined by drawing isopach 

and isograde maps of the radioactive portions of the Barl'ett zone. At 

. . . 

localities where more than one bed or part of the ~one is. m.ineralizedg .the 

average thickness and weighted average grade of the radioactive beds _or 

· parts of the zone were calculated ; and then com&ined; these arbitrary 

values were use.d in drawing the m.a:ps. Only that bed or p~l"t of the zone 

was considered that bad a greater concent?ation of u:ranium thanthe cut-of£ 

chosen for the particul.a.J' category. The reserve-s would. be incr~ased 

substantially by' including with the higher-g:rade portions of the 'radioact~ve 

zone~ material having uranium in amounts slightly less thanthe. cut.;.off grade • . 
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Table 3.=-Infer red r eserves of uraniuYa in the Barrett carbonaceous shale zone~ 

In beds 2 feet or more t hick, containing o .. oo5 percent or more uranium&.!/ 

Area for which Thickness Grade Carbo shale Urani um 
reserves are {weighted average~ Area (weighted average, (short tons (short tons 
cal culated y · i n feet) (acres) i n percent) rounded) rounded) 

1 2.5 320 0.009 880,000 19 

2 6 .. 4 16 .010 110,000 11 

3 8.5 185 .001 1,730j000 121 

4 2.7 1413 .007 4,200,000 294 

2.9 1020 .007 3,250,000 228 

3.0 34 .oo8 110,000 9 

5 2.5 28 .oo5 75,000 4 

6 3.7 329 .008 1,340,000 l07 

3.6 32 .009 130,000 12 

1 3.5 · 82 .ooB 315,000 25 

8 2.5 40 .oo6 110,000 7 

9- -2.5 24 .007 652000 5 
· Totals 

(rounded) 3.2 3520 .0073 12j300,000 900 

1/ 1,100 short tons of carbonaceous shale per acre-foot used in all calculations (based on an average 
- apparent specific gravity of 0.83 for 6 samples). 
~ See map, figure 6. · 

·-
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Table 4o ==I nferred reserves of uranium, in the Barrett carbonaceous shale zone: . 

In beds 1 foot or more thick:~ containing 0~010 percent or more uraniumol/ 

Area for which Thickness Grade Garb. shale Uranium 
reserves are (weighted averagej Area (weighted averagej (short tons (short tons 
calculated y · in feet) (acres) in percent) rounded) rounded) 

10 2~5 115 0.012 320,000 38 

11 6.1 18 .010 120,000 12 

12 2.6 49 .,012 140,000 17 

13 2.5 14 .013 40,000 5 

~ lL 1~6 3 .,013 6,000 1 ~ 
trl l::tj 
en en 
t-3 15 lo7 51 .022 95,000 21 t-3 
~ v.> ~ 
H -.1 H 
() Sec. 5, T., 15 s., () 

t-3 t-3 
trl R. 2l E., loS 14 .024 24,060 6 M 
tJ tJ 

Sees. 12 and 13, 
T .. 15 S .. , R .. . 20 E. 1.0 66 ~020 732000 15 

Totals 
(rounded) 2.2 330 .o14 820,000 115 

1/ 1,100 ·short tons of carbonaceous shale per acre foot used in all calculations (based on an average 
- apparent specific gravity of 0.83 for 6 samples). 
Sf See mapj figure 7o 
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• • 
Area underlaiD Area tmde .rlain Area underlain Loci:Uity where Barrett 

zone sampled and 
analyzed for uranium 

by 1 bed by 2 beds by 3 beds 

u -0 

Outcrop of Normal fault 
Barrett zone U is upthrown side 

D is downthrown side 
0 

Scale 

4 

Number designates 
. area referred to 

in table ~ 
I MILE 

FiglU'e 6. ---Map o£ T . 16 S., R. Zl E. • Idaho. showing the areas that may be 
underlain by carbonaceous shale in beds? feet or more thick containing 
0. 005 percent or more uranium. 

~ 

TI 



.. 

A.zea underlain 
by uranium 
bearing bed 

' . 
Locality where 

Barrett zone ampled 
and analyzed for 

uranium 

Outcrop o£ 
Barrett zone 

u 
0 

Normal fault 
U is upth:rown side 
D is downth.rown side 

12 

Number designates 
area referred to 

in table 4 

0 I MILE 

Scale 

Figure 7 .. --Map ofT. 16 S., R. 21 E., Idaho, showing the areas that may be , 
UDder lain by carbonaceous ~hale in beds 1 foot or more thick containing 
0. 010 percent or more uranium. 

TION 
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PLANS 

About 2 9 000 feet of core .drilling in the Goose Cree·k district is 

planned during . the 1953 field seas on with the objectives of ( 1) testing the 

Barrett carbonaceous shale zone underground in the area thought to be 

most favorable geologically~ (2) testing st:ra.tigrc:tphi<;ally lower ~ones of 

carbonaceous shale» not exposed· at the surface in the are-as most highly 

minera.lized 9 and ~3) obtaining: fresh samples of carbonaceous shale for 

c omparison of the distribution of uranium in fresh and weathered material. 

TABULATION OF ANALYTICAL DATA 

About 540 samples of carbonaceous shale, lignite, volcanic ash, 

sandstone)) bentonite)) limestone~ andother . rock materials were collected 

in the G oose Creek district and submitted.for . ur.anium analysis. Nearly 

500 of these samples. were collected from . the measured stratigraphic 

sections shown by figs. 4 and 5. The remainder are samples of miscel~ 

laneous rock materials collected at various places in the district. 

Table 5 shows the uraniu,m content of samples containing 0. 004 

pe rcent or more equivalent ur-anium, collected from measured stratigril:phic 

sections. A few samples with less than 0. 004 percent equivalent u_ranium 

are also listed whe:re they represent thin- partings in an otherwise more 

highly radioactive bed. The stratigraphic intervals represented by all of 

the samples. collected from measured sections are shown on figs. 4 and 5. 
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Table $.==Radioactivity and chemical analyses of samples containing Oe004 percent or more equivalent 
uranium from carbonaceous shal e zones in Goose Creek districto 

Samples indicated by an asterisk (*) are grab samples, all others are channel sampleso 

Equivalent 
Locality Sample number uranium 
number!/ Field. Laboratory (percent) 

. 4 . iviM=6 31 ., 1002 51 

6 

1 

8 

10 

14 

16 

18 

19 

20 

MM=l77 

MM=l81 

MM=217 

:MM-310 

MM-340 

n-:123 
MM-191 

MM:-342 

MM-257 

MMca225 

MM-58o 

*MM-313 

68246 

68250 

68286 

54762 

54769 

52916 
68260 

54770 

68325 

68291 

68294 

91575 

54764 

o.oo5 

.010 

.018 

.oo4 

• oo4 

.oo4 

.020 
• oo4 

.oo5 

.oo4 

.oo4 

.oo4 

.·oo4 

.oo5 

Uranium 
in sample 
(percent) 

o.oo1 

.014 

.o45 

.034 

.oo5 

.col 

!( See figure 5 and geologic map, figure 1~ 

Ash 
(percent) 

88.7 

85.2 

76.o25 

98.1 

Uranium 
in ash 

(percent) 

o.o16 

• o6o 

.o46 

Description 

0.8 ft bed volcanic ash 

1.0 ft taken 7~5 ft above base 
8. 5 ft c·arb. sh • 

o.4 ft taken 5.2 ft above base 
8.5 ft carb. sh. 

Bottom 1.0 ft of 14.7 ft 
volcanic ash 

Top loO ft of 4.1 ft. carl;>. sh • 

1.0 ft at base of 12 ft bed 
volcanic ash 

Top o.5 ft of 8.3 ft carb. sh. 
Next 0.4 ft of 8.3 ft carb. sh • 

1.0 ft bed volcanic ash 

Bottom 1.0 ft of ·2.0 ft carb. 
sh. 

Upper part, bed of coal ash 
and clinker 

2.5 ft bed carb. sho 

1.0 ft bed carb. sho 

1.5 ft below top 20 ft 
volcanic ash 



Table 5~==Radioactivity and chemical analyses of samples containing Oe004 percent or more equivalent 
uranium from carbonaceous shale zones in Goose Creek district=Continuedo 

Locality Sample number 
numberl/ Field . Laboratory 

21 *DI=9 52902 ' 

22 

23 

24A 

26A 

27 

DI=lO 52903 
DI=ll 52904 
DI-12 52905 

" " 

MM-232 

MM-235 
~=314 . 

MM=670 
MM-671 

MM.,;672 . 

MM=686 

MM=687 

MM=688 

MM=689 

MM-696 

MM-396 
MM=395 
Mr-1~394 
MMco393 
~=392 

68301 

68304 
Sh765 

100290 
100291 

100292 

100306 

100307 

100308 

. 100309 

100316 

71637 
71636 
71635 
71634 
71633 

Equivalent 
uranium 

(percent) 

0~005 -
.oo5 
.oo4 
,.017 

,.004 

.oo6 

.oos 

.oo4 

.oo4 · 

.oo6 

.002 

.003 

.oos 

.oo4 

.oo4 

- .oo4 
.004 
• oo5 
.oo8 
.013 

Uranium 
in sample 
(percent) 

0,.001 
.oo4 
.001 
.032 

.011 

.003 

.002 

.004 

.oo5 

,.004 

.001· 

• 009 
.021 · 

Ash 
(percent) 

84.35 

85.8 

UraniUJTi 
in ash · 

(percent) 

0.034 

.024 

Description 

Volcanic ash 
2.0 ft bed carb., sh,. 
Oo3 ft bed sandstone 
Top 0.7 ft of 7.5 ft carbe sho 

Bottom 3~0 ft of 6,.0 ft 
carb .. sh,. 

3.0 ft bed carb. shl. 
3.0 ft bed welded tuff 

, 4;.0 ft bed carb. sh. 
Top J.O -ft carb. sh .. of 9.0 

ft lignitic carb. sho 
Next ·2.o ft of 9ft bed 

lignitic carb. sh. 

2.5 ft carb. sh,. 1.0 ft from 
top of 11.5 ft carh. sh. 

- Next -2.5 ft of 11.5 !t 
carb. sh. 

Ne~t 2.5 ft of 11.5 ft 
carb. sho 

Next 2. 5 ft of 11. ·5 ft 
carb. sh, 

2.5 ft bed carb. she 

o.8 ft bed clay 
0.5 ft bed carb~ clay 
Top 0.8 ft of 5.1 ft carb. sh • 
Next 0.8 ft of 5.1 ft carb. sh • 
Next 0.8 ft of 5.1 ft carb. sho 

-~ 
N 
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Table $ • .,=Radioactivity and chemical an~yses of samples containing Oe004 percent ·or more equivalent 
uranium from qarbo~aceous shale zones in Goose Creek district=Continuedo 

Equivalent Uranium Uranium 
Locality 'SamEle number uranium · in sample Ash "' in ash 

"'' Description numberl/ Fie!a .. taooratory (percent) (percent) (percent) (percent)_ 

27 MM .... 391 '71632 . ~ o.olo 0.,015 83.1 0.018 Next o.B ft of S.l ft -carb., sh .. 
Conte MM-=390 71631 .,004 .,007 Next 0"8 ft of ·5.,1 ft carb., sho 

~-389 71630 .oo4 .oo4 Bottom 1.1 ft of S.l ft 
carb. sh. · 

MM=388 71629 .002 Top 0.9 ft of 7.6 ft c~rbo sho 
MM=J87 71628 .oo5 .oo6 '~;~ Next 0.9 ft. of 7.6 ft car b. sh., 
MM-386 71627 .oo5 .,007 Next 0.,9 ft of 7.6 ft carb" sh., 
~=385 71626 .oo5 .oo5 Next 0.9 ft of 7e6 ft carb. sho 

~ 
28 MM:~531 91243 .oo5 e005 . Top 1.6 ft of 9.6 ft carq~ sh., 

~ 
tx:l r-fi1..,530 91242 .003 =-- == Next 1.6 ft of 9.6 ft silty tx:l 
til carb., sh., , en .. 
~ MM-529 91241 .003 Next 1.6 ft .of, 9.,6 ft silty -~ . 
~ ~ ' !:0 
H carb. sh., .. · 4.N H 
('") 

MM-528 91240 .oo5 
. ' 

~006 Next 1.6 ft of 9'•6 ft 
() 

~ silty ~ 
M car b. sh. .. l:tl 
t:J MM-527 91239 .003 Next 1.6 ft of 9.6 ft silty tj 

Mr-f-526 
carb. sho . . 

91238 .ooL. .,_ Bottom 1.6 ft of 9.6 ft 
·silty carb. sh • . 

MM:-525 91237 . .010 .017 87.4 Top 1~4 ft of 2.9 ft .... 
lignitic earb. sh., ·. 

Mr-1-524 91236 .oo4 .oos . 84.,4 Bottom 1.5 ft of 2.9 ft 
... 1ignitic car b. sh., · 

MM=-516 91228 o004 .oo4 ·Bottoml.3 ft of 2.,6 'ft carb., sh. 

29A MM:-697 100317 • oos .• 003 3.0 ft bed carb • Sho 
~-701 100321 .oo4 .001 Top 2.5 ft of 7.5 ft bed 

MM:-703 .·oo4 
grayish=brown claystone 

100323 .,001 Bottom 2.5 ft of 7.5 ft bed 
grayish~brown claystone 



Table 5.==Radioactivity and chemical analyses of samples containing o.oo4 percent or more equivalent 
uranium from qarbonaceous shale zones in Goose Creek district=Continued., 

Equivalent Uranium Uranium 
Locality Sample ·.number uranium in sample Ash in ash 
numberl/ Field Laboratory (percent) (percent) (percent) (percent) Description 

30 MMaoo473 - 87804 0.007 0.001 Top 1.0 ft of 7.5 ft brown 

MM~472 87803 ·.oo6 
claystone 

.,008 1~0 ft in upper middle part 

MM=471 
of 7.5 ft brown claystone 

87802 .007 .007 1.0 ft in lower middle part 

MM-470 
of 7.5 ft brown claystone 

87801 .oo4 .oo6 Bottom 1.0 ft of 7.5 ft 

MM=469 .oo5 .oo5 
brown claystone 

87800 o.8 ft bed carb. sh. 
MM=468 87799 .oo6 .007 o.8 ft bed carb. sho 

!:0 Mr-1~467 87798 .oo4 1.0 ft bed carb. sho · !;0 
t;tj MM=465 87796 o005 .007 Top o.8 ft of 1.7 ft carb. sh. 

tfj 
en 00 
1-j MM.:=464 87795 .oo4 . Bottom 0.9 ft of 1 .. 7 ft 1-j 

!:0 carbo :sh .. ~ !:0 
....... ~ 1-4 

() MM-46o 87791 .oo4 • oo6 1.4 ft bed carb • sh. () 
1-j _ 1-j 

~ 
.-oo5 

-~ 

tj 31 iviM-593 91586 . • oos 1.0 ft in middle part of tj 

6.3 ft carbo sh. 
:MM-592 91585 .oo4 Bottom 1.6 ft of 6.3 ft 

car b • sh .. 

32 MM=48o 91192 .001 • ·009 Lower 2.5 ft of S.o ft carb. sh. 
~~479 91191 .oo4 .oo5 1.1 ft bed carb. sho 

33 MM: ... 45o 87781 • 003 .003 Top 1.0 ft of 5.0 ft carb • sh., 
MM=449 87780 • 002 Next 1.0 ft of 5.0 ft carb • sh .. 
Mr-1-448 .87779 .oo4 Next 1.0 ft of 5.0 ft carb. sh .. 
MM=447 87778 .oo4 Next 1.0 ft of 5.0 ft carb. sho 
MM=444 87775 .012 .013 Top 1o1 ft of 3.3 ft carb. shQ 
M?-1-443 87774 .016 .020 Middle 1.1 ft of 3.3 ft carb. sh .. 
MM=442 87773 .004 Bottom 1.1 ft of 3.3 ft carbo sho 



Table 5. ==Radioa.ctivity and chemical analyses of samples containing o.oo4 percent or more equivalent 
uranium from qarbonaceous shale zones in Goose Creek dist riet=Continued$ 

Equivalent Uranium Uranium 
Locality S~le number uranium in sample Ash in ash 
number 1/ Fier-= .Laboratory (percent) (percent) (percent;,) (percent) Description 

'34 . MM:~282 
-: .. 

68350 ~- 0~005 ., '- ... l 

0~006 Bottom 2.8 f t of 4.3 ft 
carb. sho 

MM=28o 68348 .oo4 .002 1.0 f t bed coal ash 
~=278 68346 .oo8 .010 Top l oO ft of 3.0 ft c:arb., sho 
~=277 68345 .015 0 018 Middle 1.0 ft of 3.0 ft 

carb. sh. 
MM=276 68344 .oo6 .oo5 Bottom 1.0 ft of 3.0 ft 

car b. sho 
MM=273 68341 .oo4 .003 1.7 ft bed carb .. sh., 
~=272 68340 .oo4 .. 005 0.9 ft bed carb. sho 

!:0 
~ ~=271 68339 .oo4 0 006 1o4 ft bed-carb. sh ., t1j 
trl MM=270 68338 .oo4 .002 == 1.0 ft bed carb. sh., en en 
~ ~=269 68337 .oo4 .,004 2.6 ft bed carb. sh. t-3 

~ ~ 
~ U1 1-4 
1-1 

35A MM=539 9125'1 .oo5 () 
() .011 1.1 ft bed car.b., sh. t-3 
~ MM-538 . 91250 .002 1,.1 ft bed carb. siltstone trl trl MM=537 91249 .oo5 .007 . Top 1.2 ft carb. sh. tj 
tj 

. MM=536 · ·91248 .002 Bottom 1.2 ft carb. sh. 
r-IM-642 100262 .oo4 Next 2.0 ft of 9.0 ft bed 

ca:rb. sho 
MM=647 100267 .004 .oo6 Top >2o0 ft of 1.0 ft bed 

MM:~648 100268 .008 .008 
·, carb.. sh., f 
Next 1.5 ft of 7.p ft bed 

carbo sho .. 
MM=649 100269 .oo5 . • oo6 . 81.0 0.007 Bottom 2.0 ft of 7o0ft bed 

carb~ sh. 
MM: ... 65o 100270 .oo5 .oo5 2.0 ft bed carb., sh. and 

MM=651 
gray sh. 

100271 .oos .oo8 2.0 ft bed carb. sho 
~-652 100272 .oo4 ·.oo1 2.0 ft bed greenish gray 

siltstone: 



Table 5.==Radioactivity and chemical analyses of samples contaiping. o.oo4 percent or more equivalent 
uranium from carbonaceous shale zones in Goose Creek district~Continuedo 

·Equivalent Uranium Uranium 
Locality S~le number uranium in sample Ash in ash 
number.!/ Fie-. .. Laboratory (percent) (percent} (percent) (percent) Description 

36A MM=721 ' 100341 0.,005 o.oo4 . 2.0 ft bed c-arb .. sh. 

37A MM-704 100324 a Top 2.5 ft of 30.0 ft bed 
car b. sh. 

MM: .... 7o5 100325 .oo4 .oo1 Next 2.5 ft of 30.0 ft bed 
carb. sh. 

MM:-106 100326 .002 Next 2.5 ft of 30.0 ft bed 
• carb. sh . 

:MM-707 100327 .002 Next 2.5 ft of 30.0 ft bed 
carb. sh. 

. ~ ~ MM-708 100328 ."oo4 ' .003 Next 2.5 ft of 30.0 ft bed Jil 'ttl carb. sh. rill en 
1-j MM-709 100329 .003 Next 2.5 ft of 30.0 ft bed ~ 

~ !:0 ~ carb. sh. C1' 1-t 1-t () () MM:-110 100330 .oo4 .003 -- Next 2.5 ft of 30.0 ft bed t-Ji 1-j 
M carb. sh. ttl 
t:J MM-711 100331 .004 .003 Next 2.5 ft of 30.0 ft bed t:J 

carb. sh. 
MM:-712 100332 .004 .003 Next 2.5 ft of 30.0 ft bed 

carb. sh. 
MM-713 100333 .oo4 .003 Next 2.5 ft of 30.0 ft bed 

carb. sh. 
1{M...,714 100334 .003 Next 2.5 ft of 30.0 ft bed 

carb. sh. 
MM:-715 100335 .oo4 .003 Bottom 2.5 ft of 30.0 ft bed 

carb. sh • 

38 MM-569 91564 • oo4 Top 1.0 ft of 2.0 ft carb. sh. 

39A · MM=716 100336 • oo4 .003 Top 2.5 ft of 5.0 ft carb. sh • 
~-717 100337 .004 . 002 Bottom 2.5 ft of 5.0 ft carb. sh • 
l111-719 100339 • oo4 .001 2.5 -ft bed volcanic ash and 

carb. sh. 



Table 5~=~Radioactivity and chemical analyses of samples containing 0~004 p~rcent or more equivalent 
urani um f rom carbonaceous shale zones in Goose Creek district~Continued o 

Equi valent Uranilim Urrulium 
Locality Sampl e ' number uranium i n sample Ash in ash 
numberl/ Fi el d · Laboratory (percent ) (percent) (percent ) (percent) Description 

····-

4o · MM=769 L-.. 101827 o.oo5 0~ 004 0. 8 f t bed lignite ash 
~-768 101826 . oo4 .002 Top 0.9 f t of 1. 9 f t beci 

clinker 
MM=767 101825 .ooh .002 Bottom 1.0 ft of 1.9 ft bed 

clinker 
MM=-766 101824 .011 .,012 Top 0.7 ft of 2.7 ft bed 

coal ash 
42 Mr-1: .... 284 68352 .oo4 • 005 Top 0.4 ft of 13.7 ft carb • sh • 

~-285 68353 • oo4 .oo8 Next 2.0 ft of 13.7 ft carb. sh. 

!XI 43 MM-262 68330 .. oo4 .oo5 Top 1.0 ft of 10.2 ft carb. sh .. !XI 
t_l:j M 
Ul Ul .., 44 MM-352 54773 .oo4 1.0 ft bed -volcanic ash 

.., 
!XI MM-216 68285 .010 .021 67.,8 0.031 1.7 ft bed lignite ~ !XI 

-..l ...... . ...... 
(') () ~-215 68284 ·.001 .oo4 46.9 .oo8 Top 1.2 ft of 5.2 ft lignite .., .., 

trJ t_l:j 

· t1 45 MM-564 91559 .oo4 1.0 ft bed carb. claystone tj 

MM-563 91558 .oo5 .oo1 o.6 _ft bed carb. sh .. 
Mivr-561 91556 .oo4 Bottom 1.0 ft of 2.4 ft carb., sho 
~=559 91554 .oo8 .012 Bottom 0.7 ft ef 1.7 ft carb. sho 

46 J.fM ... 574 91569 .oo4 0.1 ft bed brown siltstone 
MM-572 91567 .007 • 002 Bottom 1.0 ft of 1.7. ft carb • sh. 
MM:-571 91566 .012 ,.009 1.0 ft bed brown claystone 

47A MM:-722 100342 .oo4 . ·oo2 5.0 ft bed brownish-black 
siltstone 

48A MM-487 9ll99 .oo4 1. 0 ft bed cath. sh. and 
-· siltstone 

Mr-1-486 91198 .oo4 0.1 ft bed carb. sh. 
Mr1- 725 l00345 .oo4 .. 001 2.5 ft bed of light l!>rown 

claystone 



Table 5.~=Radioactivity and chemical analyses of samples containing Oo004 percent or more equivalent 
·uranium from carbonaceous shale zones in Goose Creek district...;:Continuedo 

Equivalent Uranium Uranium 
Locality S~le number uranium in sample Ash in ash 
numberl/ Fie--- .Laboratory (percent) (percent) (percent) (percent) Description 

MM~491 91~03 · o:oo4 -
... ~. ' . 

0.3 ft bed carb. siltstone 
MM-490 91202 .oo6 -.013 Top 2.5 ft of 7.4 ft carb. sh. 

.50 1-iM-497 91209 .013 • 015 1.6 ft bed earb • sh. 

·51 Mr-i-493 91205 .007 .oo4 -- 0.1 ft bed carb. sh. 

52 MM:-441 87772 .006 .oo8 1.0 ft bed carb. sh • 
~-438 87769 • oo4 -- Bottom 0.1 ft of 1.5 ft bed 

carb. sho 
!;:0 !:0 

~ 53 MM-429 87760 .oo4 Middle 1ft of 6.5 ft .clay 'bed 
t:tJ 

ttl CA 
. ~ MM-474 87805 .007 .003 0.9 ft bed carb. sh. ~ 

- !:0 ~ !:tl 
W1-4-75 87806 .oo4· Top 1ft of -3 ft bed brown · oo t-4 t-4 () () sandy claystone 

~ ~ 

l?=l ~ 
tj ·54 MM-622 916l4 .015 .015 ~~ ' Top 1.1 ft of 4.4 ft carb. sh. tr 

MM-621 91613 .008 - .007 Next 1.1 ft of 4.4 ft carb. sh. 
MM-620 91612 .oo6 .oo6 Next 1.1 ft of 4.4 ft carb.· sh. 
Mr-1-619 91611 ~004 .• oo4 Bottom 1.1 ft of 4.4 ft carb. sh. 
:MM-618 91610 .oo5 .oo5 0.1 ft bed carb. sh. 
11M-617 91609 .oo6 .oo5 0.4 ft bed silicified carb • . sh. 

55 :MM-624 91616 .oo5 .003 0.3 ft bed carb. sh. 
MM-623 91615 • 007 ;.004 o.5 ft bed -carb • sh. 

56 MM:-625 91617 .oo4 .001 1.0 ft bed carb. sh. 

57 MM-296 71591 .012" .009 81.7 0.011 Top 1.0 ft of 3.0 ft carbG sh. 
~~297 71592 .oo6 .003 Middle 1.0 ft of 3.0 ft 

carb. sh. 
MM:-298 71593 .oo4 .001 -- Bottom 1.0 ft of J.O ft carb. sh. 



Table 5$==Radioactivity and chemical analyses of sru~ples containing Oo004 percent or more equivalent 
uranium from carbonaceous shale zones in Goose Creek district-Continued., 

Equivalent Uranium Uranium 
Locality Sam;ele number uranium in sample Ash in ash 
numbery Field .Laboratory (percent) (percent) (percent) (percent) Description 

58 Mr~=355 - 71598 o.oo6 · Oo003 Top lal ft of 2.2 ft · carb. sho 
MM-356 71599 ~006 .oo4 Bottom 1.1 ft of 2.2 ft 

carb. sh. 

59 MM-601 91594 .010 .009 Top 0.7 ft of 1.5 ft carb. sh • 
MM-600 91593 .014 • 014 Bottom 0&8 ft of loS ft 

carb. sh. 
MM--599 91592 .ooB .009 o.4 ft bed carb., sh. 
MM-598 91591 .010 .012 0.6 ft bed carb. sh. 
~-596 91589 .003 Upper 0.7 ft of 1.7 ft bed 

!X' !:0 carb. sh. 
tx:1 tx:1 
(fl MM-595 91588 .010 .012 . Lower 1.0 ft of 1.7 ft bed tn ., carb. sho 

., 
!'J ~ !:0 

...0 ........ ........ (") (") 60 MM-731 100351 .oo6 .002 1.1 ft bed carbo sh. ., ., 
tx:1 MM-730 100350 .oo6 .002 1.2 ft bed volcanic ash tx:1 
tj ~-729 100349 .oo8 .002 1.2 ft bed carb. shl. tl 

61 MM:-295 71590 .007 • 002 1.0 ft bed carb • sh. 
MM-294 71589 .012 .009 90.0 0.010 Top 0.9 ft of 1.9 ft carb., sh • 
MM-293 71588 .010 • ooB Bottom 0.9 ft of 1.9 ft carb& sh. 
MM-291 71587 .013 .014 0.1 ft earb. sh. 
MM-290 71586 .022 .025 67.,2 .037 1.0 ft bed carb. sh. 
MM-289 71585 .007 • 003 Top 1.0 ft of 2.8 ft carb • sh. 
MM-288 71584 • 011 .oo6 Bottom 1.8 ft of 2.8 ft carb • sh. 
MM:-287 71583 .009 .oo5 2.0 ft bed carb. sh. 
MM-286 71582 .010 • oo5 o.4 ft bed carb • sh. 

62 MM-309 54286 .019 .028 91.7 .030 o.5 ft silicified carb. sh. 
MM-301 54278 .097 . 120 84.2 .130 Top 1.0 ft of 8.0 ft carb • sh. 
fviM .... 302 54279 .062 .081 86.9 .085 Next 1.0 ft of 8.0 ft carb. sho 
~-303 54280 .o4o . • 047 89.,7 .o45 Next l.O .ft of 8.0 ft carb. sh. 



Table 5.==rladioactivity and chemical analyses of samples containing Oo004 percent or more equival ent 
uranium from carbonaceous shale zones in Goose Creek district-Continuedo 

Equivalent Uranium Uranium 
Locality S~le number uranium in sample Ash in ash 
nurnberl/ Fie--- Laboratory (percent) (percent) (percent) (percent) Description 

62 Mi'i-304 - 54281 0.019 0 .. 019 
I 

94.9 .. 0.016 Next 1.0 ft of 8.0 ft carb .. sh$ 
Corito MM=305 54282 • 015 .016 94.8 .013 Next 1.0 ft of 8.0 ft earb • sh. 

MM=306 54283 .-019 .016 93.8 .016 Next 1.0 ft of 8.0 ft carb. sh • 
MMc:o307 · 54284 o024 • 020 93.6 .021 Next 1.0 ft of 8.0 ft carb • sho 
MM-308 54285 .020 .017 94.1 .018 Bottom 1.0 ft of 8.0 ft 

carb • .sh. 

6,3 MM~369 71611 .oo8 .007 Middle 1.1 ft of 3.7 ft 
carb. sh. 

MM-368 71610 .oo8 .oo4 Bottom. 1.1 ft of 3.7 ft 
!:Jj !:Jj carb. sh. M M 

(/) MM-367 71609 • oo5 .003 Top 0.9 ft of 4.1 ft carb.sh • (/) 

~ MM-366 71608 .0~4 .002 Middle 0.9 ft of 4.1 carb. sh. ~ 
!:Jj 

1'1M-365 71607 • oo5 Bottom 0.9 ft of 4.1 ft carb • 
U1 !:Jj 

.001 0 H H 
(') (') sh. · ~ ~ 

M MM-364 71606 .oo6 .002 1.1 ft bed shale M 
t:J MM-363 71605 .oo6 .oo4 Top 1.0 ft of 2.0 ft _carb. sh. t:J 

MM:-362 71604 .008 .oo6 Bottom 1.0 ft of 2.0 ft 
carb. sh. 

MM-361 71603A .009 .ooB 1.7 ft bed sandstone 
MM-36o 71603 .021 .035 Top 1.1 ft of 3.3 ft carb.sh. 
~-359 71602 .017 .023 Middle 1.1 ft of 3.3 ft 

carb. sh. 
MM-358 71601 .013 . .013 Bottom 1.1 ft of 3.3 ft 

carb. sh. 
MM-357 71600 .010 . • 013 Top 1.0 ft of 2.0 ft gray sh • 

64 MM:-514 91226 • oo4 o.4 ft bed carb • sh • 

65A MM-653 100273 • oo4 • 001 Top 2.0 ft of 5.0 ft carb. sh • 
MM-654 ~00274 • oo4 .001 Middle 2.0 ft of 5.0 ft carb • sh. 
Mr-f-655 100275 .oo4 • 001 ~ottom 1.0 ft of 5.0 ft carb .. sh • 



Table S.==Radioactivity and chemical analyses of samples containing o.oo4 percent or more equivalent 
uranium from carbonaceous shale zones in Goose Creek district=Continuedo 

Equivalent Uranium Uranium 
Locality S~le number uranium in ·sample Ash in ash 
numberl/ Fi~r--. . Laboratory (percent) (percent) (percent) (percent) Description 

66 MM:-511 91223 0~005 o.oo4 0.3 ft bed carbo sho 
MMCZ>510 91222 .004 o.5 ft bed brown siltstone 
MM=509 .· ~ 91221 • oo5 .oo6 0.4 ft bed carb • sh. 
~=506 . 91218 .oo4 o.4 ft bed carb. sh. 

67 MM=5o4 91216 .011 • 007 1.0 ft bed carb • sh. 

68 Mr-1-485 91197 .oo4 0.3 ft bed carbo sh • 
MM-483 91195 • oo5 .003 1.5 ft bed carb. sh. and 

siltstone 
!:0 M:M:-482 91194 .oo4 o.5 ft bed carb. sh. ·!;e 

tr1 ·tfl 
(I) · ·. 

"0) 

1-j 69 M'M-591 91584 .. 004 1.0 ft bed carb. sh. ~ 

!:0 U1 ~ 
H 

..... , H 

() 70 MM-603 91596 .oo6 .oo5 1.1 ft bed gray and brown 
G) 

H 1-j 

tr1 carb. sh. t:::l 
tJ tJ 

73 MM-457 87788 .oo4 Top 0.8 ft of 2.1 ft carb. sh. 
MM-456 87787 .004 Bottom 1.2 ft of 2.1 ft carb. sh. 
MM-455 87786 .oo5 .oo5 Top 1.3 ft of 2.7 ft carb. sh. 
!v!M-454 87785 .004 Bottom 1.4 ft of 2.7 ft carb.sh. 
i\1M-451 87782 .oos .oo6 Bottom 1.1 ft of 2.3 ft bed 

carb. sh • 

75 MM-662 100282 • oo4 o003 1.5 ft bed carb. sh. 

76 MM-434 87765 .006 .oo8 0.6 ft bed carb. sh. 

89 MM:-667 .100287 .oo4 .002 Bottom 1.1 ft of 3.1 ft 
car b. sh. 

!( See figure 5 and geologic map, figure 1. 
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Table 6 shows the uranium content of miscellaneous rock mate .rials 

sampled at various places in the district other than at localities where 

detailed stratigraphic sections were measured. The samples .are listed 

acc ording to the formation they represent. 

Table 7 shows quantitative spectrographic analyses· of the ash of 5 

$amples of carbonaceous shale. The localities . from which these samples 

c ame p and th e intervals they represent, are shown by fig. 5. 

, 

REST RIC. TED 



Table 6.==Radioactivity and chemical anal yses of samples from miscellaneous localities, 
Goose Creek districto 

~ 

Locality 
(Sec., T., Ro) 

3S-15N-19W Utah 

35-15N-19w ·uta.h 

3S-15N-19W Utah 

~ 35-15N-19WUtah 
...:) 

~ 
H 

~ 35-15N-19W UtBh 
tr1 
tj 

13-15S-20E Idaho 

7-16S-21E Idaho 

25-15S-20E Idaho 

25-15S-20E Idaho 

36-15S-20E Idaho 

36-15S~20E Idaho 

srcr.le nwnber 
Fie~ Laboratory 

Equivalent 
uranium 

(percent) 
Uranium 

(percent) . 

·salt Lake formation, · upper part 

MM-734. D-76310 . 0.002 0.0003 

MM-735 D-76311 .003 .0002 

MM-736 D-76312 .002 .0001 

MM-737 D-76313 .002 .0001 

MM-738 D-76314 .003 .0003 

Salt Lake .formation, tower part 

MM-193 68262 

MM-240 68309 .oos 
MM-25o 68318 .oo4 

MM:-251 68319 .002 

MM-252 68320 .oo5 .008 

MM-253 68321 .002 

Description 

Grayish-orange volcanic 
2 ft ~f 5 ft bed. 

ash, upper 

Light gray volcanic ash, grab 
saMple. 

White to gray-white volcanic ash, 
2 ft channel. 

Grayish-orange volcanic ash, 
2 ft channel. 

Grayish-orange volcanic ash, 
2 ft channel. 

Carb. shale, top 1 ft of 3.1 ft bed. 

Carb. shale, l.S ft bed. 

Clinker,. ·bottonL l ft of 1 ~9 ft bed. 

Carb. clay, 2 ft channel. 

Lignitic· shale, upper.6 ft of 1.2 
ft bed. 

Lignitic shale, lowerJ) ft of 1.2 
ft bed 

~ 
tr1 
(/) 
...:) 

Ul !:d 
-UJ H 

() 
~ 
ttl 
tj 



~ 
M 
(/) ., 
!:d 
1-f 
() 

t-3 
M 
tJ 

Table 6~==Radioactivity and chemical analyses of samples from miscellaneous localities~ 
Goose Creek distr1ct~Continued. 

Equivalent 
Locality . SfcjEle nUinber uranium Uranium 

(Sec.~ Ta~ R .. 2 · FielCI Laboratory (;eercent) (Eercent) J)escriEtion 

' 6=15S=21E IQ.aho MM-328 
-· 

54766 Oo004 Gl~ssy welded tuff, grab sampleo 

1=15S=20E Idaho MM=331 54767 oOOl Light gray volcanic ash) grab sample .. 

5=15S=21E Idaho MM-336 54768 co005 Light gray volcanic ash, grab sample. 

5-15S=~OE Idaho MM'-346 54772 · o003 Light gray volcanic ash, grab sample., 

25=16S-21E Idaho MMc:o353 71596 .007 o.oo5 Carb. shale, 1 ft bedo 

25-16S=21E Idaho MM=354 71597 .oos .001 Carh&- siltstone, top 1ft of 3.5 
ft bed .. 

26-16S~21E Idaho MM=371 71612! .003 Yellow gray bentonite, 
of 6 ft bed. 

bottom 1 ft 

6=15N-18W Utah MM=372 -· 71613 .002 Lignite, grab sample a 

12-16S~20E Idaho MMc:o421 D=70178 • 001 .0004 Yellow opal, grab sample • 
23-16S-21E Idaho MM-436 87767 .oo2 Light gray--volcanic ash, upper 1 ft .. ,,. 

of 12 ft bedo 
22-16S-21E Idaho MM-445 87776 .002 Lightgray volcanic ash, grab sample" 

6-15S-21E Idaho MM-6.30 100250 .002 Grayish yellow bentonite, 1.1 ft bed. 
33-15N-19W Utah MM-732 100352 .002 Light gray volcanic ash, bottom 1 ft 

of 2.3 ft bed. 
33-15N-19W Utah MM-733 100.353 ,.001 .• 0001 Light gray volcanic ash, top .5 ft 

of 2.3 ft bed. 

32-47N-70E Nevada MM-739 D-76315 .003 .0001 . Grayish white volcanic ash, grab 
sample. 

!XI 
ttl 
(I) 

~ 
Ul %' 
~ H 

" ~ 
M 
t:j 



rl , . 

Table 6 .. ~=Radioactivity , and chemical analyses of samples from miscel laneous local~t~es~ 
Goose Creek .district=Continuedo 

_ .Pre-Tertiary rocks j undifferentiated 

9-15S=20E Idaho MM-425 D-70176 .001 .• 0003 Gray limestone, grab sample. 

15-15S-20E· Idaho MM=426 D-70177 .001 .ooo~ Gray limestone, grab sample~ 

47Nc..69E Nevada MM-770 76326 .002 ._0004 Gray shalej grab sample., 

47N-69ENevada MM-771 76327 ' .001 .0001 Gray limestone, grab sample., 



; 
t-3 
~ 
H 
0 
t-3 

~ 

Table 7.==Semi=quantitative spectrographic analyses of the ash of 5 samples of carbonaceous 
shalej Goose Creek districto 

Uranium in 
Locality Over 10 10=1 1.0=0<111 0.1=0.01 0.01=0.001 O.OOl=OoOOOl sample 
number!/ Field Laboratory percent percent percent percent percent percent percent V 

6 MM=l78 68247 Si Al Fe K Na Mg Ba B Sr CuMoYMn Yb Be Oo002 eU 
Ca Ti Ni Zr Cr V 

Ga Sc 

MM=181 68250 SiAl Ca Fe K Na Mg B Ni Sr Mn Cu Co Cr Be .045 
Ti . Ba y La Pb Zr Ga 

V~ Yb Sc-

33 MM=444 87'775 si Al Fe K Na Mg ca. Ba B Sr Pb Cr Mn Ni Yb Be .013 
Ti Zr Cu Co V Ga Y 

Mo sc .. , 
MM_:443 87774 Si Al Fe K Mg Ti ~a Sr B Ni Pb er Mn Mo Yb Be o020 

Ca Na .. ZrY Cu La V Ga Sc 
Co 

MM=442 87775 Si Al Fe K Na Mg Ca Sr B Mn Pb La Co Y Yb Be .oo4 eU 
Ti Ba Ni Zr Cr Ga v 

Se 

1/ See geologic map~ figure 1~ and stratigraphic sections of the Barrett zone~ figure 5o 
"'!/Determined chemically unless number is followed by "eU11 ~ which signifies equivalent uranium, determined 
- by radioactivity measurements. ~ _ . _ 

Chemical Determinations ~of .Ash 

,Sample Noo 

MM-178 
MM=l81 
MM-444 
MM-443 
~-442 

Lah. NoCII 

68247 
68250 

.87775 
87774 
87773 

Percent Ash 

89.i 
.84o2 
84o2 
69.8 
89.8 

~ 
tr:1 en ·, 

·t-3 
U'1 ~ 

"' H 

0 
t-3 
tr:1 
tj 
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