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RECONNA~SSANCE 'FOR RAD~OACT~VE DEPOS~TS ~N THE 

FAijRBANKS AND l~VENGOOD QUADRANGLES0 

EAST-CENTRAL ALASKA0 1949 

By HehnuthWedow.o Jr"A Jo Ma Steven~P and Go. Eo Tolbert 

ABST~ACT 

Several mines and pro$pech an the Fanrbank$ and lnvengood quadrangle$9 east-

central Alaska';· were examined for the pos$o ble pre~ence of radioactave materials nn 
l ' ' 

the $Ummer of 1949 o Al~o te$t'ed were pre-Cambroan and Paleozoic metamorphic and 

sedin:'entary r9~ks crossed by the EU iott Highway; which extends from Fox,, near 

Fairbankso northward about 70 mile$ to the town of Uvengood o ·None of the lodes 

teste~ exh8bntep rad8oactivity fin .. exce~s of 0 q003 percent equivalent urannum, although 

nuggeh consisti~ chieUy of native bosmuth and containing as much as Oa 1 percent 

' ' 

eqt,iiva~ent uranfium had been found previou$!y in a p~acer on Fbh Cr~ek several males 

below the r~.ported bis~uth-beadng lode on Melba Creeka , .The greatest, radioqctivity 

found in the ro.cks .a!ong the Ell oott Highway WO$ fin an oron..,sta8ne-cr~chi$f of'pre ... C<Qimb'rian 

age and in corbonaceous~ ?l ~h!Olle of M~ddle Devonian or Carboniferous age Q . Re~peothre 

samples of these rock$ contann 0 '? 003 and Oa004 percent equivalent uranium _., . A po$$8ble 

local bedrock sc>urce for a euxenite-polycrase mineral found in ·a placer concentrate con-

tcdni'ng about Oo04 percent equivalent uranium. WO$ sought nn the watershed of Goodlu~k 

Cre~k, near Livengood a The bedrock ~ource of th h> mfin·eral could not be located; it b 

beHeved that the source co~ld be oUt$ Ide of the Good I uck watershed,~ 0$ drainage change$ 

OFF~C~AL us·E··oNlY . 
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in the ~rea during 9uoternary Ume might well have introduced gravel~ from nearby are~ o 

llNTRODUCT~ON 

The pur~$e of thb report B$ to record the re~ult$ of broef r(ldi:oactnv;Hy reconnah-

$anc;:e 8nve$tAQ(;Itaon$ maqe during the $Ummer of 1949 fin the Fc:drbank$ and Love~good 
~ . 

qu~rangles11 e0$t-central Alaska ~fOgo 0 o ~ The obJective$ of the$e inve.$Ug~non~ were~ 
. ' ' •. ._ i ,... • 

1) to examine reverO!I lode depo~it$ in the Fairbank~ dbtr~ct 
not prevaou$ly te~ted for 'radioacHvnty o 

2) to make a ra~BOQCtOvOty trorver$e of the Ell uott Highway 
· bet~een Fox and LivQngood ·~· 

3} to ·~~~rch for a po$s;ob~e· local bedrock SJource of o rddio- : 
.· . .. , atUve ·mnneral'offhe euxenite . ...:.polycrase s~deS"found 

in a concentrate from a placer on Goodluck Creek fin 
tHe La'lengood cU$trnct q • 

The HeJ~ radioactnvfity te~h were mOlde with portable ~urvey meter~ ·adapted to 

accept probes con$n$Hng of $b~ 1- by 14-anch or four ·1- by 18~anch gamma tube~ 

conn~cted on parcllll~l and covered wHh a cylindrical metal hou£sng" The equova~ent 

uranium ... determonaUon$ given· in thb ·report were made by the wrUer~ 'wuth a laboraf'Gry 

scaler ~n Washington." Thns reconnob$ance wa~ done on behalf of the Divo$oon of Raw 

MQterials' of the U o So Atomic Energy Commission o 

MUNES 0 PROSPECTS£!. AND AREAS EXAM~NED .FOR RAD~OACT~V~TV 

Fa8rbank£ dB~tr[ct 

Melba Creek bh)muth pro$pect 

A placer conc~ntrate from· Fi5h Creeko. a $hort distance ~low the m~uth of Pe01rl 
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Ala~ka in 1945 contains Oo01 to Oa 1 percent equivalent uranuum {Wedow and Matzkou 

1947, po 12}o The concentrate conlsi~h of a few ~mall nuggeh,o mostly of naHve bh;muth 

With traces of fla.ke and wire goldo Natnve bH.smuth U$ abo re.ported {Hillo 1933_u po 70 

in concentrates from placer$ on Pearl Creek, a tributary of Fnsh Creek, and on the 

upper part of"'GHm_ore Creekp_ we5t of Fo~h· Creeko 

The ·only recorded lode occurrence of bh;muth in the upper pgrt of the water~hed 

ofFosh Creek above the ~ocation of the concentrate contafinfing the raduoactOve ba~muth 

o¢curs on the divi~e between ¥elba and Monte Cra$t'o Creek$ 0 ·both tributarfie~ of Fi~h 
{ ' '; ~- ' 

Creek near.; ih he~da Chapin (191417 p" 330n 330 de~cdbes the lode' as a bi~muth-beadng 
I 

g'old qu.artz vein cutting a fOne-grained bnotnte granite o He report~ that the openong on 

the vein af the Hnie of ha$ vfi~it fin 1912 wa~ nnaccessible17 but that a ~urface exposure of 

_ Hie vein $howed· it to be abou~ 5-onche~ thfick wnth a vertncal dip and an ea~tedy trend" 

c~·apin ~totes further .. fhat in $peCKfllen tnaferial VUSabJe gold wa$ imbedded on the bn$muth 

rn8neral£ {naUve bbmuth and bo5muth ~ulf9~e} , " At the tDtrle of the reconnan£~ance on July 

1?49 ·the workings on · the bbmJth pro~pect were complete~y caved and aiL that rema iln~ 

of th~ operation as highly cHsintegrate~ rock material Oh fhe dump~ around the o~d fOiled 

shaft and. in the ru8ns of a $mail ~ill"' 

Search of, the dumps and the oiGJ m~ll revealed no traces of bi$muth-hearong materfial \). 

The maximum radioacHvilty obs~rved was on the fine-grained bnofite granfite; by Held 
. ,' I 

test thos granite WO$ estimated ~0 contain no more than Oo002 percent equivalent uranoum 0 

SYnlilar te'sts $howed that the few piece$ of uron-~tanned vein quartz, also found on the 

dumps6 contain les5 than OoOOl percent equnvaient uranuumo 

I 

OFF~ C~ .Al ~USf :ONtY 
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Tolovana mine 

The Tolovana mine (Half, 1933p. po 9f, 92) He£ on the east ~ide of Willow Creekj) 
I . -

a headwater tributary of Cleary Creek (Hgo . 1)o ; ~_t ha$long been abandoned and the 

a~lit .i~ complete I~ closed by ice o. · Howeveru appr~xi.mately 900 feet of und~rground 
. . 

workings along the lode were stU I a.cces~ible in 1949 0. The t6de COf'$ll$b of $tll"ungers 

or veinlet$ of quartz enclosing le~re$ of quartz-:-bioUte $yhbt o Gold and $tuiHde$ occur 

both in the quartz. vennleh qnd .sn the £chh!t adiacent to the vefinlehlo A traver~e a.long 

the accessible working~ showed no anoma~ou~ radioactHv8ty o . . Rate-meter readnng~ u~ing 

·' ' ! 

the 18-inch ga~ma probe de$cribed abOve ranged from 3 to 9 scale davfi~ion$ on the 2 oO 

range., A sample of highly Iron-stan ned vein material ftrom a point $~owsng the maximum 

ra.dnoactivity. contanns only Oo003 percent equiva~ent uranium o 
~ 4 1 

Cleary HiU mine 

• 

· The Cleary HUI mine (HUl3 .1933, po 93-96)He$ on the dnvfi.qe between Chatham 

Qncf:Bedrocl<-Cree~s; . tdbutar8e~ of Cleary Creek {Hg 9 1) o h .wa$ sn'operative fin 1949 
:~i t ~~ ' ' I;;·~~ • I 0 , , • ' ' I 

except for the mining of $mal1, selected parh of the vein 'by two men working-en· a lease 
t ; 

fi-or:n the company·,· Cleary Hi-11 Mines, ~nc 0 The work9ng5 of the .mine are exten~ive .and. 

intricate ' because,- the vein system b offset by a comp~ex ~erile$ of fa~h$o . The venn range$ 

fro'in 4· to ·24 ;;inch$,s :·in width .and con~i~h of crushed iron-stained qu'artz with ·gold and 

ininor amounts of qrsenopyrite and $tlbnite o Yellow-green oxide~ -of ar~enic and ant8mony 

cpmmonly stain many parU of the vein and enclo5ong $chs£t country rocko 

OFF ~C~ Al"USE ·oNLY 
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RadJoa9livity traver~e~ were made along the main haulage tunnel on the 300-foot 

level and also on part of th~ 400-foot leve l o. HKgher levels and stoP.e~ were not exam nnep 

because of, ccaving 0 As in the Tolovana fnine., about a mil• to the· SQU~hwe$t, the rate= 

met~r r~ding~ ranged from 3 to 9 scale division~ on t~ 2o.O range o The ~aximum read-

ings were obtained iri 'the more heavily' nrone.stalned parh of- the vein and, un 8ron= 

stained z:ones of fault gouge Q Several selected' samples of the iron-stained vean and . 
l • ·, . . 

g<:>uge mater.ial contain no mo.re than OD003 percent equivalent uran ium o 

EI Uott Highway 

The ·EIHoft Highway has a length of about 70 m8les and extend$ from· Fox on the 

' . 
Ste'ese . Highway: to llvengoodp the north7rn terminus (fig ~ 1) ~ It cuts; diagonaL! y fcross 

the 'northeasterly trend-of the regional structure 0 Four major. sedomentc!lry and metamorphic 

ro~~ ~nits torm the bedrock along the highway o . Brief descripH~ns of these unlts." summa-

rlied from reports by Mertie {l937} and Capps (1940)_, follow: 

. l ) 'The· .Birch Creek sc.hbt 'of pre;..Camhrian age con$bh meanly of quartznte . and 

qt.~artzlte lt. ·quari~:-maca.o mica, feldspathlc and chlorhic schosts wHh rn'inor amount$ of 

calcareoUS and CQrbonaceOUS $Chish and cry$tall ine lime~tone o Quartz=_msca and quartzs-

tic sehlsts 'are the prevalent types cropping out along the haghway 0 There rock$ ore high I y 

me,tamarphosed qnd esrentially:-none of the odganol 'sed.umentary feature$ of the rocks 

remain .o: Q~artz. ~e.Ins are abundant throughout the sehist o . 

· · ~) ,The 1$.edimen.tary ~ocks .of pre.;;;Mlddle ·or~ovician age conslst of red and green 

slqty shale,. .bl~.c:k argillite,~ chert; qvartzite,,. pl)yllite _, qvart:zose.Q - $p~p$tone _9_ and lame-

stone" The rocks are rnet.amorpho_se·dp.· but .. not··to· the same extent O$ th~ older Burch Creek 

OFF·~t:iAL u·se·'·oNtY 
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schist o At a few localities a slaty cleavage has developed-in the shale and the argnll ite o 

3) The 'Tolovana limestone of Muddle Silurian age is 'exposed along the Elliott 

l 

Highway only in the bluff a1ong the north side ofGiobe Creeko H is a light- to dark-

gr&.y massive I hnestone that weathe-rs to buff and white o 

4) Rocks of post-Middle SU urn an age .encl ude sedimentary rock$_ of MBdd!e 

Devonian and . Carboniferous age o Th~ predominant rock types are sandstone, quartz he o 
' . 

shale_, slate, argi1Hte 1 and limestone 0 Some of the shale i$ carbonaceouso 

The distribution of these Ynih along the haghway A$ shown on Hgure 1 ~. Becau$e 

m.uch of the 'highway crosses terrain covered by moss and muck deposots typar;al of nnterfior 

Al<:aska_, the chief expos'-!fres of bedrock are in road cuh and borrow pih .~ 
• ' r• 

Radaoactivity 

The ra~io~ctlv'ity traverse 'a long the Elliott Highway WO$ made wuth the 18-nnch 

ga~ma probe m6unted 'on the· hood of a jeepo The average $peed ofthe jeep during the 
·, 

traver$8ng ~a$ abOut -15 ma.le$ per ho~r 0 Background for the probe ured wa~ 4-5 sccde 

The range ~flQ average of the rate-meter readings over the four major rock unoh 

are giv~n below~ 

: l 

.Bi-rch Creek schist 
Pre-Middle Ordovician se~imentary rocks 
Tolov.ancr limestone · ., ., . - . 
Devonian and Carboniferous 5Jednmentary rocks 

Rate-meter readang5 
{in seal~ duvbfoq~' on 2 \'0 ronge) 

,· Maxlmum'RaQge · 

4-11 
4-10 
2-4 
4-9 

6-7 
4-6 

3 
4-6 

OFF~ClAL USf'O-Ntv -



10 

OFF~C~AL USE ONL:Y 

~- a check on the sagnoficance of the maximum rate~meter re©Jdings; along the route of 

the traverse" s;elected samples were taken a·t poilnh of "hogh 11 raduoacHvntyo The locatnon~ 

of.these sample~ are shown on Hgure 1 0 The rock type and radioactivity data of the 

~amples are g8ven below o 

Sample 
no o Age and rock type 

3842 Pre-Cambrian (Birch Creek schnst)--
iron~stOJined schist 

3843 Pre-Cambrian (Birch Creek ,schi~t)--
unweathered gray-gre~n · $ch8st 

3844 Pre-Middle Ordoviclan--red ~laty ~hale 

3845. Pre~Middl~ Ordovician--gray shale 

3~46 Middle DEp{qnnan-CarbonKferou5> 
cci'rbonace,o'us{ ?) shale 

3847 Middle· Devonoan-CarbonHerous--
br,ecc8ated ~h~!e and ~ra~nd~tone 

3848 ·· · 'Macfdle 'Devonfian-CarbonHerou~( ?)--
fel.5ite-·duke · 

t . 

_/ ~n ~cale duvasnons of 2 oO range 

Rate-meter 
reQding / 

9-11 

8-9 

8-9 

9-10 

8~9 

8-9 

Goodluck Creek 

eU content 
(pe,r.c~nt) 

Oo003 

o003 

o.OOl 

o004 

.o OOl 

Goodluck Creek ils a headwater tributary of livengood Creek 8n the Uvengood 

gold placer district {f!go 1)0 A concentrate from a placer operation on Goodluck Creek 

showed a content of 0 o 02 percent equuvalent urcm·oum -when tested for radioactivBty an 
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1945 (Harder and Reed~. 1945, P~: 23 and t.able 1)~. ·· Reanalysis of thls sampl-e .On 1946 

indiqated an equivale~t ur.knJum co.ntent ranging from 0.~.031 to 0~.048 percent but Held 

studi.es in 1946 failed 'to ~upUcate th«;t ;concentrate ffJ dow Qnd Matzkop ]9474 P:-·: 22).~ 

. . .Th~ ~drock of th~ . GOod luck Cr~~k wQt~rs~~ lr chi.~ fly ~uissip~tan . ch~rt Qnd 

sHicHaed limesto.ne" The chert ls dark.gray to blac:K n~ h~s m.o:stly ·on ~·he northeast 

side of the cree.ki sillclfied plimest~he : is buff to white . d U~s,,. for ·the m.ost ' part,~ on the 

southWest side of'the· v~lle.y. A s.maJ F body'' of dior!te r gre~nstone 'outcro:~;>$ on the south-

Wtif si~. e .... o.~· th .. ~ c:re~k.· ·. neai-iJtt he~d and,, ppsSlbly,, m.· a[. be a .dike I yin.· 9 betw~e. n the chert 

and limestone ~ . · , 
- . . 

· MlneraJog!c study of the radioactn.ve concentrat mentioned above in 1949 found 
i 

., . . I 

that the r.adlc)ac:ttvlty of the ·sample is due to a black Itchy or resinous ,net am let miner.aJ 

which on ·x;..ray ana,~yfb by Evelyn Cbn~y of the Geological Survey provea to be one of 

the euxenlte.;.pol_ycrase serie$~_ This series con&ists of lobates and t!t~nate~ of'ytt'rium~ 

erbium~ cerium and uranium (Ford,~ 1932.,_ P,o 697, 69 )., The common mo;de of oceurren.ce 

of euxenite~polychase · -mi.ne'rals at known localities thr ughout the wotld b in: .. granite 
J , , • 

pegmatftt~~. or _in plac.ers probably derived from such , r~cks (G-eorge.~; 1949,~t· P~: 52-55)~ 

The reconna.1$5a"ce.tn the Good.luc.k Creek area i.n-1949 Wet$ /an attempt to--locate 

' 

a po.ss.ibl~ local .bedr. oc .. k so.urc. e .. of the e.ux .. en. ite-po. lye.·. tase· .· .· m.lne .. ra ... -.·.···.1 " .· Ra·d. la. ~,Q. t .iv.i· .. ty. tra. VI!T$11$ 

wert~ mad~ on foot throughout the wat~rshed of Goodl ck Creek~ 'but. no rocks show.!ng 

signHicont radio~ctivity were detected.. The chert a.n · . llme$tone,u~ Qnd the · diorite or . 

gr~~nston~ w~r~ aU estimated to cOntal.n 01001 pert;e .It ~qulvalent uranium or 18$~.~ · No 

evide,nce of the possible oc:c-vrrence of granlUc rock t ~s,P·. ~artlcu~'cirly: ~g~QtHe,.~ . w.as 
I 

observed in the Goodluck Creek watershf!d ~ 
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Concentrates taken, both in 1946 and 1949;, fr+ old dumps of the placer oper<llt lom 

on Goodluck Creek in the v!cfinHty of the euxenite-beadng concentrate contaon only Oo002 

perc~nt equiva~~nt uranium 0 The concentrates are chiefly Hmonnte-hemat6te with $Ome 

magnetBte and traces of epidote.a spunel 4 _ chromate,a Bl enHe 11 gold;z cunnabar.{J and ca~5a ~ 

CQNCLUS~ONS 

The brief reconnahsance i nve5Hgataon5 in the .F irbanks and Uvengood qu©Jdrang~e~ 

In 194"9 fO!Ied 'to reveal any occurrences of radioactivl mineral~ warranHng furt~r study , 

~ t B5 '1ikely t hat the radioactnvnty Q$$0C DOted w oth bu$m th nuggets in pl acers on F8£h Creek 

in· the Fairbanks ~istrict may be of some $~ghHac.ance _, but the scqrcity of out.crop$ in the 
,, ' 

upper Poart 'of t~e iwa.elshed of Fish Creek pre.cl udes thr U$e of porta.ble $urv. ey meter5 ·for 

traversmg on search of the lode £ource o 

Furt her radi oactivfity tr~versn ng an ·the watershed of Goodi uck Creek fi n search of the 

bedrock $ource''of a euxennte-po~ ycrase mnneral found in a p~acer on that creek I$ a ~ ~o 

unwarranted be~ause of the widespread cover of .vegetal mQterabiR muck 0 and a ~ I uvn ua:n 

and the resUltant paucity of outcrops, ~t is also I ikel j that the bedrock source of thHs 

mineral may ~ le o~h~de of the Goodluck water$hed, ar posoible dr~inage change~ On 

Quater_n~ry t ,•m~;·, 'ptaor to}he es;tablishment of the present drainage $ystem,e a~ $Uggested 

by Mert ~e (l9l8, pa 260-262}0 may have broUght gra el$into the water-~hf!d from ~uch 

neQ'rby areas as th~ Ar:riy Creek drainage to the west a . ~t' Is po$~able~ therefo.re_o that the 

soU~ce of th~ euxeni:e.;,poly~r~·mi~rol·mey have ber rt,tn ·o~~o-~-er~ pegmat itic , 

fac 1es of a small alb1t~ grQru te ontruswe on Amr· Cree 

1 

(Mert1e, 1918, p~ 248, pL 13) , 

QFFlCl~L ·osE·'ONEY ...... 
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Thus8,· the proble~ of the origin of this highly radioactive mineral b samilar to that of the 

uranifero.us ellsworthit~ and other ra;dioactive minerals found in the placers. of the Tofty 

tin belt of the Manley Hot Springs-Rampart district to th7 west (Moxham,u 19520 p9 9-15)o 
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