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OCCURRENCES OF URANIUM=BEARING MINERALS IN THE 

ST o KEVIN DISTRICT :~ LAKE COUNTY; '.: COLO~DO 

By Ce T. Pierson and Qo D. Singewald 

ABSTRACT 

Two hundred and seventy=one prospect pits 9 mine dumps 9 or mine workings 

within the Sugar Loaf=Ste Kevin mining distr!cts and vicinity9 were tested 

.for radioactivity by the U_. S .• Geological Survey in 1951 during six weeks . of 

investigation on behalf of the Division of Raw Materials of the Ue S. Atomic 

Energy Comrid.ssion& One hundred and t wenty=two weak radioactivity anomalies 

were found in the St e Kevin district and. vfcinityp and eight slight anomalies 

were noted in"'the Sugar Loaf districtJJ which adjoins . the St. Kevin district 

on the south~ · Most of the radioactivity anomalies were found in igneous and 

metamorphic. rocks of pre=Cambrian age 9 but some were found in metalliferous 

veins of Tertiary age~ Samples of altered granite or schist contain as much 

as 0~065 percent uranium.9 probably in the f orm of secondary uranium mineralso 

Samples of vein material contain as much as 0 ~ 01.3 percent uranium9 also 

proq~bl~ in the form of secondary uranium mineralso 

At only a few localities has t he identity of the uranium=bearing 

minera~s been determinede Torbernite.9 associated with turquoise.9 malachite~ 

and chr.ysocolla .9 occurs as disseminations and fracture ·coatings in altered 

granite at the Josie May turquoise mine .9 metato~bernite ' is· ,disseminated in .! 

granite at the Turquoise Chief mine. Commonly the limonite=stained fractures 

1in the altered granite and schist are radioactive, metatorbernite has been 
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identified in limon:i:te stain at one locality.. A uranium=variety of florencite, 

a hydrous cerium aluminum phosphateJ is disseminated in the granite on the 

dump of a mine just west of the St. Kevin distrlctJ and autunite (?) is 

di sseminated in fine=grained~ highly silicified rock in the northeastern 

part of t he St ~ Kevin district* 

None of the uranium occurrences are of commercial importance~ They are 
" 

for the most part in non=glaciated terrane~ which has been subjected to _a 

· very long period of weathering~ Thus 9 chemical leaching within the zone of 

weathering may have greatly redueed the uranium ~ontent of material near the 

surface ,?) and occurrences of even small quantities of secondary uranium 
1 

•( 

miner als inight be related to stronger.9 pr imary concentrations at depth, 

INTRODUCTION 

Purpose~ scope» and acknowledgments 

A reconnaissance · for uranium= bearing minerals in the St~ · Kevin mining· 

district» i n an outlying: area immediately to the west~ and in the northern 

part of the adjoining Sugar Loaf mining districtj Lake County~ Colorado~ was 

made in 1951 by t he Geological Survey on behalf .of the Division of Raw 

Mat erials of the Atomic Energy Commission, The reconnaissance was undertaken 

because of the i dentification in 1951 of torbernite in several samp],es 

colle~Cted by Singewald in 1936. The results of the reconnaissance provide a 

preliminary appraisal of the frequency3 ~Lgnitude 3 and distribution of 
- '· 

radioactivity anomalies, and their significance* 

The field work was done during the periods of July 20 = August 19,9 and 

September 27 = October 23~ 195lj by the following members of the Geological 
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Survey~ Q. D. Singewald~ four weeks' c. T. PiersonJ six weeks; J. w. MyttonJ 

two weeks, V. R. Wilmarth and R. c. ViekersJ one day; D. L. Peek.9 three days. 

L~ R~ Page of the Geological Survey.9 and e. Co Towle.9 Jr. of the Atomic 

'Energy Commission visited the St. Kevin district on August 1, 195lo 

· ~::~ .. ,·.:: Ex.a.m:ina.tions for urani'Wn=·bearing mine!rals were made of most of the 

prospect pits~ mine dumpsj and accessible mine workings in the St. Kevin 

district and in the region adjoining the district on the west. Fewer tests 

were made in the Sugar Loaf district because the general level of radioactivity 

was low. 

Samples were taken at nearly all localities t~at exhibited radioactivity 
·«-

greater than 3 times background count!¥ but only a few samples were taken at 

the loealities of lesser radioaetivityo 
~ 

The writers are indebted to Mr. J. Me. Kleff of Leadville for ~ourtesies 
··~ 

exten~ed during the examination of the Lakewood Mine.9 and also to Mr. George 

So Casey of LeadvilleJ who generously contributed information and a map of 

the Wilkesbarre mine. 

Geography 

The Sugar Loaf and St. Kevin distrie1~s (figs. 1 and 2) are separated by 

' 
Lake Fork Creek9 and are on the eastern flank of the Sawateh range.9 4 to 7 

miles west=nortbwest of Leadville J the C.HYtmty seat of Lake County. The 

districts are reached by good secondary roads from LeadvilleJ and:J within 

the districts J most of the mines are .acce~~sible by moderately good to poor 

mountain roads o The relief is about 1~400 f'eet~ altitudes range from about 

9~700 feet to over 11~000 feeto 
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GEOLOGIC SET~ING 

-·~ 

The geology of the Sugar Loaf and St. l evin districts has been studied 

by Singewald (in preparation), ~ the . foll¥ng is abstracted from his 

reporto The bedrock (fig. 2) is. composed mJinly of schist and gneiss (Idaho 

SJ>rings formation ?), grariite (Silver Plume 1?), and minor pegmatite, all of 

pre=Cambrian age~ but dikes and irregularly shaped bodies of Tertiary igneous 

rock9 t entatively correlated with the White porphyry of the Leadville district, 

. pccur locally. .Most of the area is non~glac,iated) however~ Lake Fork Creek 

occupies a glacial valley o Uncon.solida ted dleposi ts J consist of moraine P 

out~sh gravel9 alluvium9 and gravelo . j 

Only the schist and gneiss, mapped as 1 unit, and the granite, which 

appro~~hes quartz monzonite in composition9 are shown. in figu;re 2. All 

t ypes .of· bedrock have been intensely serieitkzed and locally silicified 

adjacent ·c·t o fissures~ One important effect of silicification has been the 

developlffent of chert 11dikes" and dike zones 9 .and also of ''chert disseminations" 

consisting of innumerable chert veinlets ir egularly distributed through the 

count":ry rocks !b' 

During the Lar amide orogeny the Sawatc~ Range was folded into a broad, 

anticlinal arch trending north-northwest, j faulted. Because of the sparse 
I 

outcrops withi n the Sugar Loaf and St. Kevin districts 9 however 9 the details 

of the folding cannot be deciphered. The fallts in the Sugar Loaf and St. 

Kevin districtS have prevailing trends of nj[th-northwest antl east-northeast, 

and are indicated by veins, chert dikes, anJ zones of sericitized rock •• 

The ore deposits of the Sngar Loaf and I t. Kevin districts are in 

eomposit e veins along fissure zones within ieh the ore forms films~ 



~inlets.$) and veinso :Silver has been the principal metal pf'oduced.$) although 

a few of the deposits have been worked for·· gold.$) and many eonta.in subordinate 

zinc and leado -:Turquoise occurs in several prospects in the south=central 

part of the Ste Kevin district~ but apparently these do not contai~ silv.e~~ 

Mo&t' of the production.$) '·which has an estimated value of between ,lo- and 1; 

mi-llion dollars J) came d'W"ing the last century~ the output . sine~ that time 
-~· · . 

has been inter.mittento 

BADIOACTlVITI. MEASUREMENTS 

In the Sugar Loat=Sto ~vin districts and vicinity, 271 prospect pits 9 

mine dumps~ or mine workings were tested for radioactivity during 195le These 

localities~ of which 130 are anomalous~ radioaetive~ are shown on plates 1 9 

2.$) and .3 9 and on figures 3~ 4;; and 5., The radioactivity9 measured with 

radiation survey meters equipped with 6=ineh Geiger=M~er beta=gamma probest> 

are recorded in table 1 in milliroentgens per hour.9 a ~- unit of radiation 

intensityo No data are recorded in table 1 for non=anomalously radioa6~ive 

localities shown on the illustratione 

For -each anomalously radioactive locality~ both the maximum radioactivity 

reading obtained on the most radioactive specimen found and the range of 

background readings are listed· in table lo The maxim~ readings were obtained 

by repeated tests during. which the probe was held directly against the specimens 
. ~ . 

testedo The background readings were obtained by holding the probe waist=high 

for about . one minute. and recording the range of- readin~~o 



UNITED STATES DEPARTMENT· OF THE INTERIOR 
GEOLOGICAL SURVEY 

EXPLANATION 

60 --.->-

Fault showing dip 

Outline of workings 

"'117 
Rod ioactive locality 

and number 

I 
60 

10 

TRACE ELEMENTS INVESTIGATIONS 
REPORT 234 

1 +-Tigh' pyritic fissure in silicified granite 
I 

(Only on area of about one square -foot 
of the vein is radioactive} 

Crosscut is in pre-Cambrian oranite and schist. 
No stoping. 

\Port~/; 10,930 feet 5.68°30' from N.W. 
corner of section 7, T.9S, RBOW. 

Geology by C.T. Pierson ond -J.W.Mytton 
October 1951 

Bose by compass and pace traverse. 

FIGURE 3- MAP OF UNNAMED ADIT WEST OF THE ST. KEVIN DISTRICT, LAKE COUNTY, 

COLORADO, SHOWING RADIOACTIVE LOCALITY 117. 

50 0 50 Feet 

GPO 830505 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

120 

~~· 
. / I 

Brecc•a zone, 1 
dips steeply SE 

Workings are in pre-Cambrian granite 

Base by compass and pace traverse 

/ 
/ 

/ 

-.. 

II 

--

TRACE ELEMENTS INVESTIGATIONS 
REPORT 234 

Fork about 200 feet long; not mapped~ 
no anomalous radioactivity. 

fissure; not radioactive 

EXPLANATION 

~---
Fault, showing dip 

dashed where approximately located 

Outline of workings 

120----._ 

Radioactive locality and number 

\Porto/;.10,160 feet S.66~W. from N.W. 
corner of section 7, T.9S., R.BOW. 

Geology by C. T. Pierson and J. W. Mytton 
October 1951 

FIGURE 4- MAP OF UNNAMED ADIT WEST OF THE ST. KEV.IN DISTRICT, LAKE 

COUNTY, COLORADO, SHOWING RADIOACTIVE LOCALITIES 118, 119,AND 120. 

50 0 50 Feet 

GPO 830505 



12 

UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

Workings ore in pr~-Cambrian granite 

? 
), . . 85 

_f Caved 

L . 
Portol-3150 feet N29oE.fromS.W. 
corner of Sect ion 6, T. 9S., R. SOW. 

Mine workings from mop by F. J. McNair, 
with additions from compass and pace 
traverse by Q.O. Singewald and C.T. Pierson. 

TRACE ELEM.ENTS INVESTIGATIONS 
REPORT 234 

Caved 
/,11 

"' 

75f85 
2-inch stringer 
of quartz -pyrite· 
gouge. 

EXPLANATION 
65 

~..--
Vein, showing dip 

Dashed where approximately located 

~----
Vertical vein 

Dashed where approximately located 

Out/ i ne of workings 

~25 

Radioactive locality and number 

Geology by Q.D . Singewald and C.T. Pierson, 
August 1951 

FIG. 5-MAP .OF LOWER WILKESBARRE ADIT, ST. KEVIN 
DISTRICT, LAKE COUNTY, COLORADO,SHOWI NG 
RADIOACTIVE LOCALITIES 24,25 AND 26. 

100 0 
I I I I II I I II I 

100 Feet 
I 

GPO 830505 



13 

Table lo==Radioa ctivity anomal~es 3 Sugar Loaf 3 S·to Kev'in mining districts and ·rlcini'tYoJ 

MaXimum radio= · Background Equivalent Occurrenee3 of the radioactive mineral~ 
Locality activity reading r~Cl,ding i~ _ u.:r:~iu:m UrCl,:ni:mn .. and results of mineralogical and spec't.ro= 
f!\Jj1Jbe:t"' in rn.r·o per hr~~~ mro per hr ., (percent) (percent) gi"'&.phic analyses 

1 

2 

3 

4 

5 

6 

OelO . 

olO 

.,09 

.,10 

e12 

o30 

0 .,03=0c06 

.03= .,06 

.,02= .,,06 

o03= o06 

.,04= e06 

e03= o05 

Oo005 Oo002 

Oc023 0.,013 

Limonite=stained fraettir~s in fine=grained 
roek9 probably gr~itized schist from dump 
of prospect pit . · 

Doo 

Limonite=stained fractures in sligl'rtly 
silicif-ied granit-e--and graniti.z.ed s.ehi.st 
from dump of caved adito 

Relatively fresh granite from dump of 
eaved a\iito 

Limonite=stained fractures in granite from 
~ump of caved shafto 

Autunite (?) as disseminations in fine= 
grained~ highly=silieif'ied9 limonite= 
stained rock from out=eropj the freshly 
broken surfaces of the rock exhibited 
nearly as much radioactivity as did the 
limonite=stained surfacese 'Speetrographie 
analysis shows-:XX:., Si~ Xc !19 Fe) :.-x Ti,\1 
Ca~ Mg; . OX Mn} Na 3 Ba~ La 9 P'Q} .OOX Ag 9 

B; Cr9 Cu} Ni 9 Sr9 V9 YJ Zr) .,OOOX BeJ 
Co 9 Ga~ Mo 9 Se~ Sn. 

J Chemical3 spectrographie; -and .mineralogieal analyses ~py Washington and 
Denver Trace Elements Laboratorieso 
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Table l o==Radioactivity-anomai:ies,9 Suga~ Loa($) St _o l{erln mining distrie't;,s and vicinityo ==Continued 

Localit y 
number 

7 

8· 

9 

10 

11 

~ 
;;_~f-~ 

Maximwn radio= Background Equivalent Occ.urrenees of the radioa ctive minerals 
activity reading reading in u_r~nium _ Uranium and results of mineralogical and spe~tro= 
in Inro :Qer __ b_I" o_ Illl'• per hr., (percent) (percent) grat>_b_:L_c_ J;!._qa_l_y:ses 

0.,13 0 .. 05=0.07 

olO .05= .07 

.,12 .,03= .06 

ol3 .03= .. 07 

.,20 .,OJ= .o6 0.019 o.oos 

-.· 

Limoni t e=stained 9 apd limonite and ma.nga= 
nese=stained fractures in partl y weat hered 
granite,9 which is partly s ericitized and 
silicified<> From prospect trench. 

Limonite=stained fractures in granite from 
dmnp of Amity Shaft() 

Limonite=stained fractures in gran1t1zed 
schist from dump of' caved adit. 

Limonite=stained surfaee of fragment of 
intenselY sericitized and silicified 
granite .transeeted by veinl~ts of vuggy 
quartz with very minor sulfide minerals~ 
also Mn=stained surfaces of granite. F~om 
dump of caved shaft or prospect pito 

Fracture ~oatings and disseminations in 
highl y silicified and sericitized granite~ .... 
Limonit e and manganese stain is common,and 
pyrit e and galena occur in vuggy quartz. 
From dump of Huckleberry snafto The ma= 
terial pres~bly eame from -Within the vein 
or the-walls adjoining it, but is not ore. 
No uranium minerals identifiedo Speetro= 
graphic analysis shows XX() Si~ Xe Al~ Fe~ 
oX Ti, Ca, Mg, Pb~ Zn_9 oOX Mn, Na, Ag 9 Ba~ 
oOOX B~ - cr·; -·cu; ·Mo, Ni, Sr, V;; Y, Zr~ 
.OOOX - B~ / ' Ga, c:- sc. 
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Table lc == Radioactivity . ano~lies 3 Sugar LoafJ St. Kevin mining di.stri~ts· and vicinityo==Continued 
~ . r. - ___ ___,_, 

Loealltt 
number 

12 

13 

14 

15 

16 

17 

Maximum radio= 
activity reading 
in mro per hr~ 

0.12 

• 08 

oOS 

,OS 

oOS 

.. 
olO 

B~ckground Equivalent. Occu.rren©es of the radioactive minerals 
re~ding in uranium Uranium and results of mineralogical and spee;tro<= 
mro ·:per 'hr f)' · Ti>e!o'centl ~ .. (pe.rcent)' gr aphic an~lxses ~-· 

Oo0J=Oo05 

e04 

·.03e=. o04 

.03- .04 
~ 

.03= .04 

.03= .04 o.oos 0.004 

Limonite=stained f'raetur~s in granitized 
schist from dump of prospect pit. -

Dis-seminations (1} in relatively f resh . 
granite= float near bedrock ' 'BO'Ulf:Ce. '"· Hydro'"" 
thermally ~~tered granite and schist 
anomalously radioactive. 

timonite~stained fractures in silicified 
granite from adit dump. 

Limonite=stained fractures in silicified 
granite from shaft dump. 

ldmonite=stained fractures and dissemi= 
nations in silicified granite from shaft 
d'tlmJh Relatively fresh granite=float near~ 
by read 0 .,.10 e 

Blaeka . sooty coatings on fractures in 
pyritized 3 silicified granite and pyritic~ _ 
siliceous vein material from adit dump. 
Vugs of the ve~n material contain quartz, 
galena~ and sphalerite (?). No uranium 
minerals identifiedo Spectrographic 
analyses shows XX. Sij X, Al~ Fe; oX Ti 9 

Ca, K, Zh) .OX Mn, Mg, Na, Ba, Cu~ Pb' . 
~OOX Ag, B, Or, Ga, Ni, Se, V, Y, Zn~ 
.,OOOX Be, .co, Sr. ·< · 
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Table lo==Radioactivity _ano~alJ:.~~~ 9 .. S:qgar .~o~~l:?:_ .~~-~. e ~evi;n .. JninJ.ng . d,istri~ts and vicinitye==Continued 

Locali'ty 
nu:nlbe~ 

18 

19 

20 

21 

·2z 

23 

24 

Maxinrum r adio=-· tm,~l{ground Equivalent Oeeurrenc;es of the radioactive minerals 
actiyity readin,s . r~.~din:g fA :., - ,:U:t:,$:l,~ . .Urarl;ium and results of mineralogical and spe~tro= 
in mro per hr e ,· ;-;,;; .#_ -~· per hr ., · (percent) (percent) graphi·c analy~es 

Ooll -Oo04=0e05 

olO .o3= .o6 

.09 e03= o06 

el8 .03= .06 0.013 

o·20 o03= .06 .018 

""f::' .. 

ol6 ~09= ol4 
;\' 

.014 

o.oos 

.013 

.013 

Soft clay and l imonite=stained fractures 
.i~ highlY=weathered ~ silicified and 
· ser i citized gr anit·e 9 exposed by a 
g+ory=hole. :· 

L:\,monite=stained granitic debris from 
dvm.p of shallow prospect pit. 

L.i;monite=stained fractures 1n granite 
from ·dump of ·upper Wilkeskrr~ · a.di:t ~ 
vein~materi~l on dump not anomalo~~ly 
radioactive. 

·' 

Dump of caved adi t ~ . doubtful anomalous · 
radioactivity. 

Vein material and gouge from dump of 
lower Wilkesbarre adit. · 

Disseminations (?) -in -rine=grained 9 in= 
tensely altered roel£9 :probably' from the 
vein-zone; from dump~~. : .lower Wilkes barre 
adit. No uranium minerals identifiedo 
Spectrographic analysis shows · XXo ·· Si; ~. 
AI; Fe; .X Ti.9 Ca, Mg·; oOX Mn.9 .Na.9 Ba.9 Pb.?, 
Zn; .OOX B.9 Co.? Cr.? Cu.? La..? Ni.? SC j Sr9 V.9 
Y, _ Zr; .ooox_ Ag, ,Bej Ga. 

I11ten~ely a:Lt ered granite intermixed with 
gqugej and stained by .limonite; ·rorms fOQt= ... . 
wall of Arty and Snow vein zone i /e1CPosed. __ py · 
lower Wilkesbarre a~it; radon gas present. 
No uranium minerals identified. . /·, 

.) :' ~ ~ .. ·. 
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Table lQ==Radioactivity anomalies 9 Sugar, Loaf9 St o K:.evin: mi.ni:ng districts and vicinityo==Continu.ed 

Maxim:um r adio= 
Locality activity reading 
number in mt"o per hr~ 

25 Oal6 

26 .13 

27 .. 08 

28 .OS 

29 .11 

30 oil 

Ba.ckgr.ofuid Equivalent 
reading in uranium 
mr. ·per hr ~· '(percent} 

0.,14 0.,014 

.,13 ', o009 

.03= .04 

.04 

• 03= c06 

.03= .06 

Uranium 
(percent) 

Oc002 

c005 

Oeeurren~es of the radioac·ti ve minerals 
and results of mineralogical and speetro= 
gra-"RhiQ._ ana:Qr:s es 

Quartz 9 pyrite9 and gouge from 2 inch=thick 
stringer in hanging wall of Arty and ·Snow 
vein zone ~ exposed by lower Wilkesbarre 
adito Radon gas caused the exceptionally 
high background reading. 

Chip=channel sample of crushed and gouge= 
permeated granite across 5=foot zone of 
hanging=wall of Arty and Snow vein zone 3 
lower Wilkesbarre adit. Considerable 
amount of radon gas present • 

Silicified granite cut by quartz=pyrite= 
sphalerite veinlets; from adit dump. 
Silicified granite~ sehist 9 and pyritic 
vein material from dump not anomalously 
radioactivee 

Disseminations (?) in relatively fresh 
granite from outcrop • 

Pegmatitic rock with smoothj limonite= 
stained surfaces 6 'From dump of prospect 
pit sunk into pegmatite which grades 
into schist~ 

Limonite=stained sUrfaces of partially 
granitized schist ·from dump of shaft~ 
there is a relatively small amount of 
anomalous~ radioactive material in dumpe 
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Table lo ==Radi oactivity anom,alies .\) Sug~r. J:,oa~.\) ... St o Kevin mining distr:l~·t.s and vicinityo==Continued 

L66allty 
number 

31 

32 

33 

34 

35 

36 

Maximum r adio= 
activit y reading 
in mrC> per hr o 

OoOS 

.05 

.oa 

, o09 

C>07 

Feeble 
anomalous · 
radioactivity 

Bct!ekground 
r~ading in 
mr. per hr. 

0.04 

.04 

.04 

o04 

.03= .04 ' 

.03= .o; 

Equivalent 
uranium 
(Iiercieritl 

Uranium 
· f percerit ) 

= 
\ 
.... 

Occurrences of the radioactive minerals 
and resul ts of mineralogical and speetro= 
~raphic analyses 

Disseminations (?) i n friable~ limonite= 
stained granite f rom dump of lower Griffin 
adit. Vein material not anomalously 
radioactive. 

·{ 

Pyritic ~ siliceous vein mat~rial from 
adi t=dump feebly radioactive·~ granite and 
schist not anomalously radioaetiveo 

Fracture coatings and disseminations (?) 
in granite and schist from dump of shaft. 

Limonite=stained fracture coatings and 
disseminations (?) in fairly fresh granite 
and schist from dump of Rosse Tunnel. 

·Pyritie=siliceous vein material not 
anomalously radi~~6tive. 

·-~ 

Disseminations (?) in relatively fresh 
granite from dump of Grand View shaft. 
Hydrothermally altered granite9 pyritized 
granite~ re~~ively fresh sehist 9 and 
pyritic ve~;':·qUa.rtz not anomalously 
radioactive- ~ · 

Limonite=stained fractures in intensely 
sericitized granite from d~p of shallow 
prospect pit s1lnk in sch:ist.:and granite~ 
(Schist is prevailing ro~ts, . Qn dunip) • . 
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Table l., ==Radioactivi·ty anC?iii:alies ~ Sugar Loaf9 St o Kevin mining distr-icts and vicinityo ==Continued 

Locality 
number 

37 

38 

39 

40 

41 

42 

}fuAilliunl r adio= Background Equivalent Occurrences of the radioactive minerals 
activi ty readlng r~~9-_ing fA · .. _uranium . Uran~um and results of mineralogical and spe©.tro= 
in mro p_~r_ _b.r_<> - _H Jil:r 0 per_ hr~ (per~e_nt,J (percent) graphic anal_yses 

OE>12 Oo03=0e05 

o18 .03= o05 

ol2 o04= e06 

o20 c05 

.,oe s04 

o07 .04 

OoOll Oo009 

Oo050 0..,028 

Pale=yellow9 · limonite=s'tained9 intensely 
altered rock~ probably from within or-ad= 
jacent to -the Sto Kevin veino From dump 
of .inaccessible shafto Highly=altered 
sc~ist fragments from the same dump gave 
weaker readings9 pyrite=quartz vein ma= 
terial not anomalously radioa~tiveo 

LiiDonite=stained 9 rather p@rous 9 intensely 
silicified granite from dump of caved shaft., 

Lim6nite=stained fractures in granite from 
dumps of several closely clustered shallow 
prospect pitso 

No uranium-mineral identifiedc The urani1m1. 
is associated with the biotite of coarse= 
grained~ altered granite from dump of 
shallow pit in granite~ schist~ and 
jasperoido Disequilibrium caused by ex= 
cess radium~ no thorium present. 

Disseminations (?) in weathered but hydro= 
thermally unaltered granite from shaft 
dump~ Limonite=stained fractures in the 
granite are slightly more radioactive 
than unstained surfaces~ 

Disseminations (?) in somewhat altered 
granite from dump of shallow pit. ~~ 
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Table lo ==Ra~ioac.t.ivi~y ~o~e~.~ -~~_ga:r fpa_f,~ . . S.!-o ~.evin mining districts and vicinity., ==Con·tinued 

Locality 
number 

43 

44 

'45 

46 

47 

48 

49 

Maximum radio= Ba~kground Equivalent Occurrences of the radioactive minerals 
activity reading r~di~g in. ura:nium . . Uranium and results of mineralogical and spe~tro= 
in mro per hr. Inl"e per hre (percent) (percent) graphie analyses 

OoOS 0.04 

o07 .05 

olO ~03=0.04 

.12 .03= .04 

. 10 .03- .04 

.,.08 604= .05 

.. 10 .04= o05 

Disseminations (?) in moderately fresh 
granite from dump of prospect pito Limonite= 
stained fractures in granite are slightly 
more r adioactive than fresher surfaees . 

Disseminations (?) in saussuritized granite 
from shallow trench. 

Hematite and goethite=stained fractures in 
silicified granite from dump of shaft. 
Siliceous vein mat erial not anomalously 
radi9active. 

Hematite=stained fraetures in granite from 
dump of adit. 

Hematite and goethite=stained fractures in 
silicified granite from dump of shaft. 
Siliceous vein material not anomalously 
r~dioaetive. 

Disseminations (?) in p,yritized granite; 
iron=stained~ s~lieified granite~ and 
pyritic, ,,silloeous vein material. From 
dump of adit./ . . ' . .,, 

Disseminatio~$ :-(?) in pyritized, silioi:f'ied 
granite tr~m dump _of adit • 

• -r.';;.~ ' • 

·-'lr·.- "--· 
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Table lo==Radioactivity anomalie_s 9 Sugar Loa:f9 __ St., }\~yin mining districts and vicinity .. ~·=Continued 

Locality 
number' 

50 

51 

52 

53 

54 

Maximum r adio= Background Equivalent ~ Occurrences of the radioactive minerals 
activity reading r~~ding irt __ .. _ll.r,~n~~ _ _ _ . U.r?PiUlll . and re,sults of mineralogical and spectro= 
in mro per hr. mr. per hr., (percent) (percent) graphic analyses 

Ool2 0.,03=0.,05 0 .. 007 

o08 Cl03=, . .,04 

5o00 Cl03= .04 0.043 

o08 .. 04 

.,08 Cl01= .05 0.004 

0.001 

0.018 

<0.001 

Relatively fresh granite from outcrop ~ . 
radioac~iyity readings Upon fTeshly broken 
surfaces nearly as high (0 .. 06=0.10) as on 
manganese=stained surfaces (0.06=0 .. 12) G· 

Limonite=stained fractures in silicified 
.granite from adit dump. 

No uranium mineral identified.. Uranium is ­
associated witli black fracture coatings in 
pyritic vein quartz from dump of caved 
adit§ X=ray Powder pattern of coating 
matches quartz and hydromica patterns. 
Spectrographic analysis shows XX;, Sij X. 
Al,j Fe~ K; ~X Na; ;.OX Ti~ Mn~ Ca~ Mgj Ba~ 
.OOX B~ · crj Cu; Ga; Mo~ Ni.., Pb~ Sc~ Srj V;; 
Y~ Zrj ~OOOX Ag_9_- Co~ -Disequilibrium caused 
by excess radium) no thorium detected. 

Tight 3 tinpyritized fissure in granite ex= 
posed in adit" - Copper=stained Whi't e 
porphyry;; silicified granite;; and silicic 
vein material on dump not anomalously 
radioactiveo Some relatively unaltered 
granite on dump read 0.07~ 

Limonite=stained crushed roek and gouge 
along minor fissure in hanging wall;; 
several inches away from vein~ Lakewood 
mine. -
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Table !,==Radioactivity anomalies$ Suga:r_ ;Loaf 9 St o ;Kevip mi..rP:n.g ~i.stricts and vieini~y.,==Continued 

Lo0ality 
n~ 

55 

56 

57 

58 

·$9 . 

60 ,_ 

·61 

Maximum radio= Ba©kground EqUivalent ~ - Occurrences of the ra~ioaetive minerals 
activity reading r eading in.. ~a~wn ... Ura~~ ..... and result s of mineralogical and spectro= 
in mr o per hr~_ rnr. 'PE'r b,r ., (pereen·tJ _(pe];"cent) gi"_aphic analyses 

Ool2 Oo03=0e07 

o16 ~03= .o6 

ol7 o02<=> o05 

()15 , ~c.02= ()05 

t)l3 o02""' 006 

olJ o02= ~06 

Oo024 Oo015 

0.,010 Oo007 

Gossan.9 1 foot -thick 9 exposed in place 
j ust east of portal.9 upper Griffin adit . 

Br eccia composed of ehert and silieif i ed 
granite fragments.9 and cemented by sil ica 
and limonite, from dump of workings .. west 
or-·upper main Griffin adito No uranium 
minerals ident~fiedo 

Limonite~stained surface in ver.y intensely 
alt ered ·granite from shaft dump() (Probably 
from footwall of vein)o 

Limonite=stained fractures and dissemi= 
nations in ser:J,.citizeds · f'ine=grained hy-bri.d 
rock from dump of shaftJ Griffin vein zonee 
Spectrographic analyses shows ·XXo ·Si) X~ 
AIJ. Fe;- oX Tt~ MgJ Pb.9 .OX Mn9 Ca~ Na~ Ag9 
Ba·:. Cr~ . Cu~ ta; oOox · a~ NiJ s~ .& V;; Y~ Zr~ 
"'OOQX. Be.? Qa~ Sn~ ,Sro 

'\ - ... 

tdmonite~stained fractures in granite from 
d~p of p~ospect pito 

Limonite-stained fr~~ture~ in granit.e from 
:~lmlp of shaft o 

:;lluiilp-of small pit J slight anomalous 
.. radi.oacti vity e 
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Table l.,==Ra:dioactivity ang~li.~~·_?· -~ug~r ;o~~2 _St.o J~~eY:iA .~n,i:qg .d,i _s_t r ict _s and vicinityo==Contirrued 

Maximum -radio= Background Equivalent Occurren~es- of the radioac-tive lninerafs--
Localit y activity reading r~ading -~ __ _ uret,;n:_i~'ql!! _ ,._ , . JJ'ran:l,.~ _ ... ·-.and ,results of mineralogical and spectro= 
number in mro per hr$ mro per hr. (percent) (percen·t) gr.aph~c -analyses 

62=64 Oo40 Oc02=0o05 

65 

66 ol4 .02- .os 

67 .. 09 .02- .05 

68 o09 .02- .05 
- -·-

69 .. 13 .02- .08 

70 • 16 .02- .os 

71 .. 19 .02- .os 

Oo085 Oo065 

0.010 Oo007 

Metatorf>i;¥hlte ·(?) in:,limenite · and_ manga= 
nese=stained fracture coatings and as 
disseminat1ons (?) in granite from dumps 
of three small prospect pits~ ·Griffin vein 
zoneo -(sample analysed was No. 64)c 
Spectrographic analysis shows XXc·Si; · Xo -
Al; Fe; eX Ca, Mg:; Naj Ba; c·OX Ti 9 Mn, Pbj 
Sr' U9 ~OOX B.9 Cr; Cu, Mo, V:; Y:; Zr~ oOOOX 
Ag:; Be:; Ga, --Ni; - se~ - Disequilibrium caused 
by exeess radium; ·no thori·om detected., 

Dump -of -- large pit; doubtful anomalous 
radioactivity. 

~ -. -

Liinonite.;,;,stained fractures in gra-nite from 
dump of small trench. 

Limoriite-stained- fractures in schist from 
dUmps of ·two shallow prospect pits in 
schist and granite. 

Limonite-stained fractures in schist from 
dump of shallow prospect pit. 

Limonite-stained fra-ctures in granite and 
schist from dump of shallow prospect pit • 

Limonite-stained fractures in granite and 
schist from dump of shallow prospect pit. 

Limonite-stained f _ractures in .schist from 
dump o~£~~allow prospect pit ·sunk into 
schist:Alth.d granite. 

· ·~ ·:~.- ;. ,(~.~ 
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Table l o==Radioactivity an~~li~s~ S~gar ~o~£9. St o Ke.vin mining d~st~icts_ and vicinityo==Continued 

Locality 
number 

72 

73 

74 

75 

76=1 

76=2 

77 

78 

79 

Maximum radio= &\ekground · Equivalent ~ - Occurren.~es of the radioactive minerals 
activi·ty reading r~ading in. _ Jlt':a.Ili,um __ , . __ JJ.r.a.n_i~ and result_s of mineralogical and spectro= 
in mr. per hro mr. per hr. (percent)_ ( percent) gr_e~.J:?hi c analyses 

Ool4 

o09 

olJ 

<»13 

cl2 

' .13 

.11 

clO 

.14 

0.02=0.08 

.02= .05 

.02= .oa 

.02= cOS 

.03= .05 

.02= .05 

.04= .06 

• 04=.06 
~-

.03= .oa 
·~ :::.~ .... 

Crumbled gra~ite from d~amp of shallow 
prospect pi.t~ 

Limonite=stained fractures in granite from 
dump of prospect pit. 

Maximum reading on freshly broken granite 
was OollJ limonite=stained fractures gave 
readings of 0.13. Both from dump of 
shallow prospect pito 

Limonite=stained fractures in granite from 
dump of shallow prospect pit. 

Weathered 9 moderately dark granite exposed 
along abandoned road. Radioactive through= 
out zone 50 feet thicko 

timonite=stained fractures and dissemi= 
nations (?) in dark=colored granite fr~m 
dump of shafto -

Limonite=stained surface of one block of 
silicified granite float in abandoned road • 

Unconsolidated granular material at surfaceJ 
derived from granite in abandoned road. 

Limonite=stained fractures in granite from 
dump of oaved shaft (?)o 



25 

Table lo= Radioactivity an~~li:~s.9 . .Suga~ ~0!1!~.9 St .Q. ,K,ev?-n: min.i,:og _di.st.riets and vieinity.==Continued 

Locali.ty­
number 

BO 

$1 

S2 

83 

84 

85 

S6 

87 

Maximum r adio= Background Equivalent " Occurrences of the radioactive minerals 
activit:?" reading . r@8,~~n:g .;l.Jt ..•..• 'l.!r.~Wt! ... . _Ur.a,l'l~~ ~.~¢! :r~.s:til.t.s of mineralogical and spectro-
in ·mro per hr o mro~ ~hr.~ __ _(~_~c_~Il_t) ___ .. _(percent) gr~_OOie ana.~yses 

0.15 Oo02=0oOS 

.17 .03= .05 

.14 .03= .. 08 

.16 o02= .10 

o16 o03-= .05 

Not reeorcie4 

o08 .03= .04 

loOO .02- olO 

0.004 0.001 

Oo005 Oo002 

Limorllte films on fractures in granite and 
in partially silicified White porphyry 
(rQm dumps of two shallow prospect pits, 
near caved shafto 

Limonite-stained fractures in granite from 
dump of prospect pit. 

Limonite=stained fractures in granite from 
dump of prospect pit. 

Turquoise and ehrysocolla {?-) coat 
fractures in granite exposed by trencho 

Iron=stained fractures- in granite from 
western part of bulldozer=eut 200 feet 
loiig. Turquoise found in middle part of:' 
cut. 

Visible torbernite on surfaces of granite 
from two shallow pits. 

Limonite=stained fractures in granite from 
dump of shallow prospect pit. 

Disseminations and fracture coatings of 
visible torbernite associated with 
turquoisei malachiteJ arid chrysoeolla in 
granite~ sehisti and hybrid granite from 

·~mnp of Josie May shaft. 
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Table l ......... fta~ioa_~:ti vity &rl~~ie,s $ S~ga,r Lo.a.;t'.$ ... ~:t. _ ~ev::tn. ~~pg" _dis:tri .ets and ~e~ ty. ""'""'Cont~nue~ 
- : ' V-- ' ~ , _....._ , . .... - , • - -

Max:1.mum radio- Background· - Equivalent ~ Occurrences of the radioactive minerals 
· tooalit7 activity r eading r~a_d~ i,n_ ". ~r.~-~~ .-, .. Jl~:a~~~ .,. ~ .. .. al\d_ ~esults of niineralogical and speetro-
:n~mber._~-. . in mr. per· h~-· _:m.r_. __ ~:r~~ll~~L~(~r~entl · (perQ_~nt) g:raphie analyses -------- -·-···~ 

as o.os 

89 oOS 

900 .08 

91 .13 

92 .11 

93 olS 

94 .12 

9S 

,, .40 
, , 

97 .11 

0.0.3-0.04 
. ,.:; ' 

.03- .04 

.0.3- o04 

.02- .os 

.02- .04 

• 02- .os o.oos 0.001 

.02- .08 

.02- .os 0.010 o.oos 

.02- .os 

Limonite-stained fractures in granite from 
dumps of three shallow prospect pits • 

Lfmonite-stain~d fractures in granite from 
dtuD.p of shallo~-· ,prospe~t pit. 

Limonite-stiineO. tr.etures in granite fro,( __ 
d-qmp of shallow pi :I; o 

, . ,\~ 

~ ... : ;;~ . 

Ltmonite-stiined fractures in granite from 
dump of shallow pit. 

tdmonite-stained fractures in granite from 
dump or prospect pit • 

P,yritie~ limonite-stained, silicified 
granite from dump ot caved shaft. 

- Limon! te .... stained · fractures in gran! te f'r~m 
dump or shallow prospect ~pit. 

. Dump or pit g - doubtful anomalous radio­
activity. 

Idmonite-stained fractures in schist· ex­
posed by prospect pit, which also exposes 
granite • . 

Limonite-stained fractures in granite from 
dump of' shallow prospect pit o 

., .( 
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Table lo~=Radioaotiyity anoma.liesJ Sugar Loaf 9 St G Kevin mining dis.:tri ct.s a._nd vicinityc==ebntanued 
- ... - ---.. ··- .:... . : .. ~j 

Maximum radfo-= B~e1{groun(f -- Equ:tval:ent _Occurrences of the radioactive minerals 
Locality a~ti vi t y reading re.~~ing in. . . -gra_ni~ .. .. .U.t:~~f:~. .. .~nd_ r .e_sults of mineralogical and spe~tro= 
n:wnber i n mi" o peJ:" _h,:t:, _- - -- _mr._ ~:r hr " {~rc-en,t} ( percent) graphic anau~El~--- ----

98 Oo16 Oo0l=Oo06 

99 ol9 cOl= .06 

100 

101 

102=105 (see 106) 

106 ol4 o03= o07 

107 o11 .03= <>06 

108 o09 .,03= Q06 

' 
109 ~13 ·<>OJ= o05 

.. ~ 

OoOll o.oo6 
.~· 

Oo004 0.002 

Oo005 0'4>001 

~-;,, 

Dis semina·t ions and fract ure=eoatings in 
nius'ccrrit e=ohlorite schist from dump of' 
shallow prospect pit 9 which also cont ains 
granite. 

timonite~stained~ slickensided surfaces in 
ehlorl tic schist which came from wi:thin or 
nearby a prospect pit. 

Dump pit~ doubtful anomalous radioacti v~ tY:., 

Dump pit~ doubtful anomalous radioactivity. 

Fil:tns on fractures in-- both granite and 
·'ampb.iboli·t,e {?) from dumps of several 
-shallow prospect pits. {Composite 
sampl~ 102=105). 

Limonite6stained fractures in gr$-nite from 
dump of,. c_a.ved . adi t. 

"""' - .. 
, . 

Uneonsoli;~_ted granular material at surface j 
derived f'rem graniteo 

Small chunks of soft limonite~gossan,9 
slightly Mn=stained., Front dump of shaft. 

~ ~r- ·~ 
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Table l ., ==Radioact i vity ano~lie_s .9 ,r.ugar Loa!.9. St .• Kevin mining d~srtricts and vicinity.==Continued 

Maximum r adio= Background · Equivalent '"' Occurrences of the radioactive m.inerals 
Locality act ivity reading r e.ading in ur.ani~ . . Urani~ . and results of m.iner a1ogi eal and s pectro= 
ntunber in mr o per hr. mr. per hr ., (percen·t) ( percent ) gr aphic analyses == 

.-.:'" 

;· 110 . 0~40 0.02=0.10 

111 ' f>07 .02= .04 

112 .07 .02= .04 

113 • os o02= .04 

• 
114 • 06 .02= .04 

- . 

115' o39 -·-· ... • 03= .o6 
.. -

116 .19 \ . • 02= .os 

0.017 0.009 

0.007 0.004 

~ orr~!"'<."; . 

0.021 0.014 

0.004 0.001 

Metatorbernite ~ (?) disseminated .. i n granite 
exposed by open cut~ -Ttirquoise Chief -mine. 
Spectrographic analysis shows · XX:~ · Si 9 X. 
Al; Fe~ .X Caj Mgj Na~ .OX Tij Mnj Ba .9 Cu.9 
Laj .oox Bj Cr.9 -Ni.9 --Pb9 · sr.9 · vj Yj Zr~ 

.OOOX Ag.9 Be.9 Co.9 Ga.9 Se.9 sn·. 

Tlirquoise (?) and ehrysocolla (?) coatings 
on'fractures in granite from dump of 
caved adit. 

Limonite~stained fractures in granite from 
dump of shallow prospect pit • 

Iron=stained surface of granite fragment 
from dump of prospect pit • 

- . 
Granite exposed by trench=1ike erosion of 
about 60 feet of old road. 

Limonite=stained~ weathered schist from 
dump of shallow prospect pit. ·Goethite 
contains the uraniumo Spectrographic 
analysis shows XX. Si~ · x. Al.9 Fe; .X Ti; 
En~ Ca.9 Mg.9 Na~ .OX Ba.9 Cr.9 Laj Pb.9 V :~ 
Zn~ .OOX B.9 Mo.9 -Ni:; So~ --sn:~ Srj Zr.9 Y; 
.OOOX Agj Be.9 Co.9 Cu:; Ga. 

Lirilonite=stained -films on fractures in 
granite; ana disseminations in silicified 
White porphyry and jasperoid from dump 
of prospect pit. 
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'Table l c==Radioa.ctivity a~~~.liesj .. Su.ga:r: ~.~f~ .,.S:t •. ~e:rl.~ ll'fi.nin:g .dis:~.riets and vic_inity~ ==Oontinued 

Locality 
number 

ll7 

118 

t ·-~ , . • 

J+9 

120 

121 

122 

Ma.xi:rirwn radio= Background Equivalent - c_; Occ~rences of the radioactive minerals 
activity reading r~~ding i:n ... ~ri.;i·mtt . . . Uraniml!, .~;ad 'results of' mineralogical and spectra= 
in mr~ per hr~ m:re .Per hr.. (percE3_r:rt} __ (percent) g:raphie ari@.lyses _' _· · · 

0.,90 

loOO 

,18 

.,18 

.,20 

.15 

0 .. 04 

.09 

.,09 

.09 .. 

.03= .,04 

.03= .,oa 

0"069 

o015 

0.,034 

.oo; 

Oe003 

.005 

0.,004 

<.001 

Dissemi~ation~~~n -pyritiz~d~ ~licified 
granite fromJtight fissur~ exp_psed bjr 
adi t. No ·uranium tnineral{identified. 

,Disequil:ibrium caused by excess radimn; 
· no thoriu:ra d:ete(Jted. 

Disseminations in silicified granite from 
footwall of a pyritic vein .l foot wide, 
about 3 feet from the veino (Vein ma:= 
terial 0915=0ol8. mr., per hr.)~ exposed ~, 
by adito fro uranium .minera.l id~ntified8 
Speetrographie analysis shows·XX., Si~ X. 
'Al.9 Fe~ oX Pb~ .ox Ti~ Mn.9'·, ·ca 51 Na.9 _Ba.9 
Cu 11 Zn~ - .oox Ag~ · B.9 Ga 1 .. sn 51 · Sr9 V;, ~r~ 
eOOOX 'JrgJ Or9 Ni. 

Pyritic veinlets exposed by adit. 

&,:root •· thick: br:~ccia zone in granite j 
exposed by adit. 

Florencite.9 the· uranium~bearing mineral, 
occurs ._as dissemin~tions in pyri tized 
granite· from adi't A~~ Po 

Limonite=stained fractures in sericitized 
granite_ from several dumps and ' · e~sures 
along road. (Composite of 123=127). 

123=127 (see 122) 

··~- . . , 
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Table lo-==Radioactiv:ity .a.n~~li.es,_. S.ugar 4>.~~, :;, .S:~"o .. J\eY:iD: . ~l1i_n.g d.~.s~riq~s .. axi~ vic~i't.Yo .. ~Continued 

Locality 
number 

128 

129 

130 

Maximum radio~ Background Equivalent ~ - Occurrences of the radioacti-ve minerals 
activity reading re.a~~p.g in urani'U}Jl . . J1r:?ni~ " .. . .. a;nd r.esul.t$ o:f ni:ineralogical and spectre= 
in mro per hr., mro per hr. (percent) (percent} gramic analyses 

Ool2 

o09 

o08 

Oc03=0c05 

~03= o04 

o03= .,04 

' 

Granite from dump of prospect pit. 

Manganese-stained fra·ctures in silicified 
granite from shaft dump.. Limoni te=stained:; 
silicified granitej ·pyritized[J silicified 
granite, ·and PYritic, siliceous vein ma~ 
terial not anomalously radioactive. 

Irori and manganese-stained fractures in 
silicified granite from shaft dumpCI 
Granitized schist and silicic vein ma~ 
terial not anomalously radioactive. 
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A loeality is ·considered to be anomalously radioactive if the ratio of 

the maximum radioactivity reading to the maximum background reading is equal 

.. 
to or greater than lo3e The range of ratios for localities tested is 1.0 = 

124·~9(), Each locality has been assigned to one of three ratio groups (plso 
• • - ~ - • . 't' ... 

1.9 t2. ~· and 3)o A few localities 9 eoge 2lj 36~ and 61.9 described in table 1 

as. ha'rl.ntf:, slight9 feeble, or doubtful anomalous radioactivity9 but for which 

';.no radioactivity readings are recordedJ are shown on plates 1 and 2 as be= 

longing·,"t'o the second category (weak anomalous radioactivity)o Localities 

249 ~~5j and 269 where the ratios are low b~cause of the unusually high back= 

· · 'grotmd readings caused· by radon . gas J are assigned to the third category 

(stroliiger .. ·anomalous radioactivity)o Locality 85 9 for which radioactivity 

rea~ings are not recorded9 is also assigned to the third category because 

of the presence of torbernite in some of the speeimenso 

.\ Besides providing a quick visual method of distinguishing between non= 

anomalously radioactive localities 9 and ·the two categories of anomalously 

radioactive localities~ the foregoing ratios give a rough indication of the 

percent 'equivalent uranium existing at localities -Where- th;t~ _ percentage has 

not been determined by laboratory analysis o As indica·t.ed below 9 the per= 

·oen:tages,,c_.,9f equivalent uranium for twenty=four of the thirty=three localities · 

for which ~aborator.y analyses are available fall into two distinct group$ 

when arranged according to the magnitude of their associated ratioso 
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Associated ratios 

Greater than 31)0 

Percent eguivalent uranium 

0.004 = 0~013; 13 localitiesj 
excluding 56 (0.024) 

Greater than 0~013; 11 
localitiesJ excluding 99 
(0~. 004)9 87 (0.005)J 17 
(0~008) 9 96 (0$010)~ and 
38 (OoOll) .. 

Noteg Localities 249 25~ and 26 do not fall into the above groups because 

of the unusually high background readings caused by radon gas. 

THE URANIUM OCCURRENCES 

Uranium minerals in the St o Kevin district and vicinity are found in 

metalliferous -veins of Tertiar,r age and as disseminations and fracture coatings 

in pre=·Cambrian igneous and metamorphic rocks that were hydrothermally altered 

in advance of vein formation~ Descriptions of the occurrences are found in 

table lo 

Anomalously radioactive vein material was found in the St. Kevin district 

at eleven mine dumps (e.g$ loco 11~ Huckleberry vein; and loc~ 37~ St. Kevin 

vein)~ and~ alsoj) at several places within the few underground workings now 

accessible (e.g~ loc. 24 to 26~ Arty and Snow vein zone~ and 117 and 119~ 

' unnamed veins)~ The radioactive vein material consists of gouge and intensely 

sericitized and silicified granite transacted by veinlets of vuggy quartz 

containing minor amounts of sulfide mineralse Samples of the vein material 

contain as much as Oo013 percent uranium9 but the radioactive mineral9 which 

probably is seeondar.r~ has not been identified. Vein material~ however~ is 

low in radioactivity at some localities where radioactivity anomalies were 

fouqd on fracture coatings of wall rock (e.go loce 139 20 9 31~ and 34). 
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Torbernite~ associated with turquoise-9 malachiteJ ~d'." ~hrysoeollaj occurs 

as disseminations and fracture coatings in altered granite at the Josie May 

turquoise,. mine (loc ., 87) in the south-central part.of the St.,' Kevin district~ 

At loca.lity . ES5 ~ near t he J osie May mine 9 torbe:t"nite is fou.nd on surfaces of 

granite from two shallow prospect "pits$ Met ato:V'bernite is disseminated in 

grqnite at the Turq~oise Chief mine (loe~ 110)~ 

Disseminations of radioactive minerals are present at several places in 

,. t he St ~ Kevin 4istrict j) most commonly in sericitized granite (e~go loe., 13, 

169 ·28;9 31) j) but at a few localities ( eego 33 :JJ 98) in schist<~~ The uranium 

.minerals in most of the disseminated occurrences have not been identified$ . 
but autunite (?) 9 metatorbernite ~ and uranium=hearing .florencite -.·have been 

' 
identified at localities 6~ 649 and 1219 respectivelyo. These and perhaps 

also other secondar.y uranium minerals probably account for most or all of 

the radioactivity anomalies resulting from disseminated uraniferous minerals. 

The limonite=stained fractures in weat hered granite and schist from the 

d~ps of marzy, or the mines and small prospect pits in the St~ Kevin district 

are anomalously radioactive (e.g~ lJ 7:J 39)o Except for metatorbernite at 

localit~ 64~ urani um minerals that could account for the radioactivity have 

not been identi fied. 

Although primacy uranium minerals have not been found:J it is probable 

that the uranium minerals in vein material in the St6 Kevin district formed 

as a result of supergene alteration of primary pitchblendeo The secondar,y 

uranium minerals that coat fractures may have resulted from the supergene 

redistribution of primary uranium minerals in the igneous rocks~ fresh 

samples of which (loc~ 4 and 50) contain as much as Oe007 percent equivalent 



' . ~ .. 
\ ~ ; 

34 

uranium.-9 .and 0.,002 percent uranium; yet these occurrences are mostly ree.e 

stricted to rocks that were hydrothermally altered during Tertiar,y time, and 

therefore -the s~c~nda~:_.ur~mn ininera.ls may be derived from pitchblende that 

was deposit~ by hydyotpermal solutions. 

The uranium occurrences in the St o Kevin district are largely in non-
', 

glaciated terrane, which has been subjected to a very long period of 

weathering; and accordingly nearly all the rocks containing the uranium are 

weatheredo Thus~ chem1cal leaching within the zone of weathering probablY 

has greatly reduced the1uranium content of material near the surf'aee, and 

occurrences of even small quantities of seeondar.y uranium minerals might be 

related to stronger concentrations at depth. However.9 if stronger eoneen-

trations are present at depth~ their size and grade may be much less than . . ' 

w6'Ul.d be ··required for exploitationo 

Data from which to estimate .the depth to unweathered rock are exceedingly 

meagero Complete oxidation probably extends to depths ranging from a few 

;feet to not more than 6o feet throughout the district, but partial oxidation 

along ,, selected t.ractures may extend several hundred feet deepero 

A.;ll t.~e analysed samples from the Sugar Loaf -St o Kevin districts and 

vicinity are in a state of diseqtrilibriumj ·th~t i is the- p_ercent equd.valenrt :. 

uranium is greater than the percent uraniume In some samples as at localities 

40.~ . 52; 64~ . and 117 J t;tJ.e~!differences are relatively largeo Laboratory analyses 
. ' . . 

show that the difference between total radiQ~etivity and the radioactivity 

·dii~ ·-·to uranium is caused 'J?Y surplus radium and other daughter products of 
. ' 

uranium~ As Phair and Lerlii·~ (1952) have shown in their studies of the 

lea~~in~ of pitchblende, the most probabl~ eause for this disequilibriUm is 

the ·leaching of uranium by supergene proeesseso 
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UNPUBLISHED REPORTS 

Phair~ George,~~ and Levine9 HarryJ 1952.9 Notes on the differential leaching 
of uranium9 radium~ and lead from pitchblende in H2S04 solutions~ 
Uo So Geol~ Survey Trace Elements Invo Repto 262 (TEI~262~ 1.952, Uo So 
Atomic Energy Co:rmno.9 Techo Info Serviee9 Oak Ridge 9 Tenno) 

Singewald.9 Qo Do 9 Sugar Loaf and St·o Kevin mining districts .9 Lake County., 
Colorado9 with a section on Petrography of the bedrock by John Go 
Broughton, Uo So Geolo Survey Bullo.9 in prepa.rationo 
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USGS = TEI=234 = Part II 

SUMMARY AND SUGGESTIONS FOR PHYSICAL EXPLORATION 

An abundance of radioactivity ano~lies that disclosed traces of uranium= 

bearing minerals 9 and that yielded seleet ed samples Which assayed more than 

OoOl percent uranium9 indi~ates widespread uranium mineralization throughout 

part of the Sto Ke'rln distriete Most of the occurrences are in weathered 

roek9 at or wery close to the surface 9 in non=glaciated terrane where mu~h 

of the original uranium probably was leached during long=continued weatheringo 

Thus 9 although none of the known occurrences may now be regarded as ore~ 

further prospecting is warrantedo Potentialities can be evaluated adequately 

only by means of physical exploration because the covering of soil and float 

rock limits the collection of data by reconnaissance methods to scattered 

prospect pits and mine dumpso However9 more reconmaissance for radioactivity 

shoUld be done before physical exploration is undertakeno 

The Geological Survey has no plans for further work in the Sugar Loaf 

and Sto Kevin districts at this timeo If in the futureJ howeverj it is 

desirable to resume work in the area9 the following localities are considered 

most favorable for further investigations by reconnaissance and by physical 

e:x:plorationo 

Exploration in the vicinity of the prospect pits listed in table 2 

probably can best be accomplished by surfaee trenching to delineate the 

radioactive zones~ supplemented by diamond core drilling to determine the 

extent and grade of the zones at depth.o The trenching9 gldded by frequent 

cheeks with a radiation meter 9 could be accomplished by dynamite=bulldozer 
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methods to depths of 8 to 10 feeto The first step at mine localities listed 

in table 3 would be to follow known leads by means of drifting, cross~eutting9 

Table 2o==Surfaee localities at which physical exploration is 
._ suggestedo (Listed in order of preference.) 

·•:.• Equivalent 
Locality 

RatioJ 
uranium Uranium 

number 

110 4o0 

64 BoO 

58 ~ ~ .- 3o0 
I 

ll5 . 5o0 

87 lOoO 

85 

6 ._ ~;~o 

81 3o4 

98 . 2o7 

96 5o0 
'· 

99 3~2 

(percent) 

o-017 

Oo085 

oOlO 

o021 

o005 

Oo023 

OoOll 

oOlO 

o004 

(percent) 

o009 

Oo065 

o007 

oOJ.4 

o002 

Oo013 

Oo006 

o005 

"002 

Remarks 

· Meta torberni te (?) 

Metatorbernite (?) 

Torbernite 

· Torbernite 

: Autunite (?) 

J Ratio ·9f' maximum radioaeti vi ty to maximum background count. 
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Table 3 o =,=Mine localities suggested fo.r physical explora tiono (Listed in order of preference) 

·Loealit y 
·number 

117 
{See figo 3o) 

24 
(See figo 5o) 

25 
(See figo 5o) 

--- 26 
(See figo 5o) 

87 

RatioJ 

22o5 

1;1 
(radon gas) 

.. 
lcl 

(radon gas) 

roo -

(radon gas) 

lOoO 

Equivalent 
uranium Uranium 

(percent) (percent) 
~· 

Oo069 OoOOJ 

o014 oOlJ 

o014 o002 

o009 o005 

o005 ~002 

Remarks 

Tight fissure with attitude No 25° E~ J 6o0 NWj 124 
feet N., 15° Eo from portal of adit located 10~930 
feet So 68° JO R Wo from NW corner of seco 7~ 
Te 9 So~ Ro 80 Wo 

Footwall of vein exposed by short cross=cut~ 380 
feet No 54° Eo from portal of lower Wilkesbarre 
aait·-rocated 3~150 - feet No. 29° Eo from SW corner 
of seco 69 To 9 SO J Ro 80 Wo 

Hanging wall of vein 590 feet No 56° 30u Eo from 
portal of lower Wilkesbarre adit . 

Hanging wall of vein 482 feet No 57° Eo from 
portal of lower Wilkesbarre adito 

Torbernite on dump of Josie May mine located 
1-:;380 feet So 24.0 30 s Eo ·of the NW corner of 
seco- 7, -T-.- 9 So.? R., 80 Wo Mine will have to 
be unwateredo 

_/ Ratio of maximum radioactivity to maximum background count 
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Table 3o ==Mine localities suggested for phys~,cal explorat iono (Listed in order of preference)==Continued 

Locality 
number Ratio 

118 llol 
(See figo 4o) 

119 2o0 
(See fig o 4c) 

{ 

120 2o0 
(S~e figo 4o) 

Equivalent 
uranium Uranium 

(percent) (percent) 

4)015 o005 

Remarks 

Footwall of pyritic vein striking No 75° Eo~ and 
dipping · 55° NW' 300 feet No go W., from portal of 
adit located 10~16o feet Se 66° Wo from NW corner 
of seco 7~ To 9 So~ Ro 80 Wo 

PYritic veinlet strike ranging from No 7° E. to 
No 38° Eo and dipping 65° SE~ 303 feet N~ 170 30g 
Wo from portal of adit of locality 118o 

Breccia zone -striking No 1° E., and dipping steeply 
SE., 293 feet No 23° Wo from portal of adit of 
locality 118o 
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