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RECONNAISSANCE FOR RADiOACT,]VE DEPOS~TS 

~N EASTERN ALASKA0 1952 

By t\(thur f_., Nel$0ng W©IIter So. We~t)l. «lrnd Johru J o Mat.zko 

ABSTRACT 

Reconno]$~nce for radooacUve depo~oh wa<£ conducted an ~elected qreas of 

ea<£tern Ala~ka durlng .1952 o Examnnation of copper.zf $Uver.u ~CJnd mo~ybdenum 

occ:urrence$ and .of a reported nnckel prospect nn the Slana•Nabe$na and Chisona 

dbtrach an the e~tern Alo$ka R~~ge revea!ed 01 ma~amum radnoactlvlty of about 

0 o 003 percent equivalent ura!ilnum 0 No ,apprec!OJble racUoactnvny anomal nes were 

indicated by aerlal and foot traver:£e$ an the ere a o 

Reconnahi$~nce for pos$nble lode concerutraHons of uranaum mfineral$ in the 

vH.cunnty of reporte.d fluorfite oc~urrence$ in the Hope Creek and Muller House•Circle 

Hot Sprang$ are©~~ ·of the Cnrc:le quadrcngle and a.n the FortymUe dns.trlct found a 

mt01xJmum of Oo055 percent equuv~lerut vranoum in a float fw©Igment of ferruginous 

breee!o ~n the Hqpe Creek qrea; <OJnOJiy~. U$ of ~01mple$ obhdned ln the v[c.an!ty of the 

other fluori.te oce.urrences showed a maxJmum of only 0 .. 005 percent equ§valent .uraniumcs 

No urqnifemus lode$ were dbcovered nn the Koyukuk-Chandolar reglong> nor w.as 

the source _of the monazUell' prevaou~ly reported on the placer concenh~Qtes from the 

Chanda I orr mnnlng;, dl$trlc~7 located.o The 5ource of the uranothorlann.te in the placers 

qt Go.l d Bench om, the South Fork of the Koyukuk River wa5 not found d.udng a brief 

reconnoissanee11· but a placer concentrate wa'£ obtalned that conta].ns 0 ... 18 percent 

equlv01lent vran!um o Thb concentrate b about ten Ume~ mare ra:dnocu:Uve them 

concentrqtes prevaou51y avanlahle from the ateQo 
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CHAPTER Ao--EASTERN ALASKA RANGE 

By Arthur Eo Nel5on 

~NTRODUCT~ON 

Am apprah;OIA of urcm8um po$$nbftl otne~ un Ala~ka m©lde fin 1950·51 ~We dow and 

other$)! 1951) Indicated that certaan minercal depo~at~ .iru ~everal locaHtoe~ Bn the 

ea$tern AIOJ$ka RaQge were favorable for the occurrence of ur~nnum ore$ o Seven 

locaHtiei£ {no$o 1-7 j) Hg 0'-- 1) in the e01$tern Ala$ka R~ruge were nn'¥'e~tggated for 

po$£nble radaoacUve depo$at$ fin the $Ummer of 1952 on beh(Qjlf of the Dnvh>aon of 

Raw Mated(QII~ of the Uo So Atomnc Energy Comma~BOI'ilo The work wai£ dome by 

Arthur Eo Neli£on9 geologK5Jt 17· and Rnch~rd S 0 Smothzt geologic Held «l£$h;tant o 

The sruve5tll~taoru~ an the eOJ~tern AIIOl~k©J Range con~O$ted of IFadaoqct8vlty 

traverre~ of morue$ (llnJd pro$pect~ oll"il a~nd ©Jround milner©Jlnzed zorue~17 contach>17 and 

aureo!e$ o SpecnHc outcrop te~h were m©Jde 01t v©Jrilou$ ponrut~ ©Jiong the trave~e~ o 

Suppiemental check s;a~mple~ were coUected for rOJdno©~cUvuty ©Jn©Jiy~il~ a!!lld mineralogic 

studyo There Bft'ilcl~d dil~rilnel ©!nd W«JJI~ock ~ra!mple$ of '¥'eQn~ ©Jft'ild morileraUzed zorne$,l! 

arnd ~am pies of ore, ,dumps and variou$ rock type$ o Concentrl!lte$ were t~ken of ceda~n 

stream gravels to determune if raduoOJctllve manera~$ were beEng . rele~ed .from the 

bedrock within the-specUnc drainage bm&ru~o ~n addntiofi1{7 an anrborne radnoact.Yvtty 

traverse wa'£ flown _over the Orqnge HaU area .as well m over othe-r lqrger mlneraUzed 

zooo~£ iru the regaon that were otherwg$e lnacce$~Gb~e wnth the equipment available" 

The equspmetbt -u~d for detecHng radlioacHvnty nr11 tho$ wOJrk wa5 ~h;mdard 

commercual portable ~urve.y meter$ adapted to OJccept OJ VlOldety of probe£ 0 ~nd6vKdual 

outcrop tesh were made w_ath 01. 6·!nch beta .... gamma probe; ground traverre~ were 



EXPLANATION 

1 MINERAL POINT AREA 

2 INDIAN GROUP PROSPECT 

3 SILVER CREEK PROSPECT 

4 ROCK CREEK PROSPECT 

5 NABESNA M INE 

6 ORANGE HILL 

7 CHI SANA DISTRICT (see fig. 2) 

8 HOPE CREEK AREA (see fig. 3) 

MILLER HOUSE-ciRCLE ·HOT SPRINGS AREA (see fig. 4) 

10 CHANDALAR MINING DISTRICT (see fig. 5) 

11 GOLD BENCH 

SCALE 

50t~~~~~==j0=============5tO============ljOOI============3150MILES I E3 E3 I I ~ ~ 

FIGURE I.--INDEX MAP OF EASTERN ALASKA SHOWING AREAS INVESTIGATED IN 1952 
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made wfith the ~urvey meter and a 2- x 20-anch gamma probe la~hed to a packboard; 

ood a[rborne trorvetre$ were flown wnth a probe con~btfing of $~X 2~ X 40-finch gamma 

tube$11 connected b~ p.arallel.u coupled to the ~urvey .meter flnd cqrr.Qed an Ught)l 

fllxed-wnng aircraft o {See Wedow)j 1951 "J 

GEOLOGY 

The Slana-Nabesna and Chbarua d~.~tdct~ lne 8n that part of the eadern Alaska 

Range known a~ th~Ment~a qnd NutzoHn Mountains (ffig o 1) o Here the Alaska 

Rarilge h~ ~ southecmerly trend begonnnnrg at a ponnt in the Meruta~ta Mountaan$ known 

oo Menta$t01 Pms aru:l mergarng with the N~tzotOn Mountain$ ne©Ir the Nabe~na River¥ 

wh~ch fi£ a northe0$terly ·floworug glac8al $tream origanatang an the Wrangell Mourntann~ 

to the ~uthwe$t o The NutzoHn Mounh'llfln$ corntanue the $outhe!OO)tedy tretlild of the 

A~WJk©! R©Jnge towar,d the iru.ternQtlonal boundary o On the ruorthe©J$t the r~rnge O$ 

bordered by the bro.ad lowland$ of the TanQrna Rnver ©Jnd to the $Outhwe$t by the 

Copper Raver and the Wrangell Mounh:dn~ o The reUef on thn$ p«JJrt of the Almka 

Rornge b rugged.it and OJ$ a whole the mountain~ have been nntel'llrely glacaated 8n recent 

geologic time, Jn .Pe higher altitudes there are numerou~ $maJI glacier~a 

The geology of the Nutzotfin Mountcdn~ hon~ been d8~CU$~ed !ru detail by 

Moffit (1943)a h11 summqs:yff. a ,~r!e$ of ~domentary beck, locaUy metamorphosed arild 

rcmg a.ng in age from Devon!Qn to QuqternQry17 form a maJor part of the ea$fern Ala$ka 

Ronge a Shale 17 argliUte,q $Oncktone11 arkore,e graywacke, and cornglomerate Qre the 

maJor bedrock type.s wHh minor amounh of Hmestone o There bed$ have been folded 

and locally faulted o 
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lgneou$ rock Jy.pe$ are w§dely d~£tdbuted thro~ghout the reglon and occur a£ 

both flOW$ ~d nntr~.~5.ive$o Tre flow type£ are pre~nt throughout mo~t of the $8C:::tJon 

and Xn the ma.aru are re.presernted by br01s<OJit$ 01nd ande$Dt.e$o ~ntru$o¥e$ of Paleozolc and 

Me$0%0~C age . rQngJng from gabbro to grannte nrntrude . all the rock type~ wnth the 

arotr.W>ijve£ of Meroze!~ ag.e.henng more exter1l'$lve~y developecL Supedmpo5ed upon 

the cornooUdQ!ted $e·A&ment('JII;y and ugnreous rock$ are a ~rle£ of unconrolndQted $t~ream 

and g~ac&al depo£oh whoch occur on mo~t of the valley$" 

AREAS ~NVEST~GATED 

SpecHHc morn~~ - .pro.pert&e$o©!rild m:ll.nd uzed ZOfile$ lril dx locaU.Ue~ ~rnos" 1-5 

Qnd lu· fig c:~ 1) a.n the emterru Ala$ka Range were onve~t]gat.ed for the occurrence of 

urannum ore£,u and ooe locaUty {no" 6 _0 fsgo 1) W©l$ tr©J.ver$ed with a.lirborne radiation 

equipmernt" The ©~rea$ and $peciHc propertrre$ aruve$tQg@ted Qlre dn$CU$red below o 

M.uruertJ~~ Point are01 

Thorne ~1946)1 po 81 ·9..) reported a nsckei occurrence in a $hear zone in 

qrgU Ute fin the MnnerOJI PoKnt area ~locality 1,.o Hg o 0 loc~ted OJbout 32 mUe£ 

northe0$t of SIQn~ OA the ea$tern re-cUoru of the Glenn Hsghwayo The pro£pect b 

lo~cate,d on the north $Ide of the roc-~d on a mountain that ha5J two prominent limestone 

peaks which ore separated by ·a :Saddle of reddhh argU I Hie rock., Some of the . rock 

in fhe $heor zQne -has be.en altered fo 4l -red•yeHow matedal"' 
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inve$tngaHon~ conducted in the area . revea~ed I i.U~e maroer011izqt~on o _ Radloactivlty 

t~averre~ were mad~ ove.r the enUre area whnch lncl uded the ~hear zone OJ$ we-ll a~ 

contact~ and all rook ty.p~ o""tcropp6rilg on the mounta]n 9 No arnomalou£. radiation 

wa£ detected dudJllg .. the co~r~e of the traverseso The radioactivnty data on the rock 

~pec:imen$ collected 'are shown in table J o 

Slana .area 

Slcan011f locate4 near the confluence of the Sl(llrna and Copper River$1l b om the 

~outh flan1k of the ~ka Range o Depodh of 51.1 ver ... bearing g01lena and eopper 

mnn~ral5 in quartz veln$ occur at £everal pro$peCh located at dHferent $ites northwest 

of Slanao Two of the.$e propertge~.o the ~nd~an Group Md .,the-Silver Creek pro$pecb 

were extamsned for rQd.ioQctlve m2llile.r@l5" {See Og o L,} 

~ndsan Group p:o5pe.c!o--The ~nds©Jn Group pro$pe<:t {loc©JnfY21f fDg ." 1) b neQr 

the top of ©J . . rndge $e_pw-o1Urug t,he ijrildnqn Creek and Ahte U Creek valley$ Qnd b 13 

alrUne mole$ from the iril<fi©Jril Creek bddge Oll'll the eOJ$t&rrtl ~ecUon of the G lenrn Hlighway 0 

The $nte of mO$~ of the operu cuh ]$ o.rn the ~r1ld]an Creek $h:le of the· rndge d!v~dong the 

~ndsan Creek dr.cKn~ from that of Ahtell Creeko A traU from ~nd~an Creek lead~ up 

to the property17 O!r!ld-the fir~t of the open CUb WO!~ en,countered about 4Q0.;...5Q0 feet 

below the cre~t of the dsv~ .de a , Uttle or no development work h~ been done on the 

~ndian Group claim~Rn recent year£ o At the prerent Hme there 01re at lea~t ~be 

recogrn sz:©~ble open ~t$9 aU of whnch have either caved or have beern partfiaUy fUied 

with $Ude rock ro that ~:Wone . of the mlneraUzed porHon5 of the veln$ are expo~d .. 

SampHng therefore WC$ confined to the numerou£ ore dump$ and float in and arou:nd 

the cutso 
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Table 1 "--Radioac:UvUyY and mineralogy 3/ of rock and ore samples 
C?~llecte.d in the Slcma-Nabesna dnstru.ctcq 1952 

Sample Loeat inn Type of 
sample 

Equivalent 
urcmaum 
(percent~ 

number 

4510 Mnntral Po.~n~ Rock occurdng tn 4!. ·oqOOl 
$hear zones 

4529 

4530 

4532 

4533 

4534 

4535 

4536 

4537 

(nickt!H prospect) 

Indian Grou(Ya tm:tlarr Ore dump 
Creek 

~ndn©Jn Grouptl- flndu.an 
Creek -

Quartz dilornte 
courntry rock 

SHver Creek ~$liver- Ore dump 
lead prospect~ 

SHiver Creek ~~veT-.- Yean material 
lead prospect) 

< oOOl 

oOOl 

SUver Creek - ~~liver­
lead prospect) 

Wall rock next to .( o001 
vein 

Roek Creek (molybde­
nnte prospeat~ 

Mafic phase of igne- o 002 
ous country rock 

Rock Creek (molybde- Syernne country rock o003 
nnte prospect) 

Rock Creek ~molybde- Pegmotnte vean 
nnte prospec~ 

4538 Norbesna mlne Ore dump < oOOl 

4539 N©Jbesna m~ne.- Ore dump .£ oOOl 

4540 N@be~na mKne Ore dump < aOOl 

Radioactive mJnerQis 

Acce$~ory mlnerah:;lr 
most I y z.i rcon 

Accessory m.sneral$11 

mo$tl y sphene am d 
z.ircon 

Accessory mu,nerQisp 
most I y zlrcon 01nd ·Ol 

trace of sphene 

..!/ Equovalent-uranium analy$e£ by J o J o Matzke Qnd othenp· U., So 
Geological Survey laboratoryj College)}: Alaska 

3/ By Ao Eo Nel£on 
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MoffAt (1938) Sl[ve$ a .detaUed account of the geology of the Slana dbtrict_q 

Brnefly0 the country mck at the indll'an Group ciG~[m$ coru$K$h of quQrtz dlorUe which 

show$ wade varlatuo~ in tex.ture o Mo$t of the rock ha~ a porphytlt8e te~ture wHh 

IQrge phenocry$h of felckpw:. set En a .coar$e-granular groundm(l!$So Locally a .$erles 

of ne©Jrly verUcal fr~ture plane~ that $trike nearly ea$t 5eem to have had some control 

on the placement of the m.8neral8zed quartz ve in$ o The ore mnrnercd$ are galena.., 

tetrahedri'te, · and chalcopyr.ite 6 all of wh ich are silver-bearing" 

. Radsoactuvnty server~ were conqkJcted over the (J)r~«llo These included checks 

in each of the open wh O$ well O$ traver~$ along the wnns md ~n the area~ 

ammedatC~tely adJac~nt to the pro~pect ahelf o. No radnoacta:\lfity anomalies were 

dn$covered o Supplemental check $ample~ were collected from the country rock and 

ore dump$11 OJncd orue ~ncentrQte {$ample 4531}7 table 2) W<[]~ col ~ected from the $and 

and gravel ~n a $~ream draanlng the mineralized are 01o Re$ulh of the laborQtory ~tudle5 

mode on the $0imples .col ~ected during there inve~tigatlol'il$ 01re $hown in table~ 1 and 2 o 

.Suhrer Creek pto$pe~ct o---The pro$pect on SU ver Creek {~ ocaUty 3.0 fag o 1) b 

located on the .north ~lde of t.he .creek a Uttle more than one mUe up$tream from u~ 

iunction with Ahtell Cre.eko~- No work has been done recently om the pro£pect9 but the 

traU to the prope-*y -~ un good conda_Uorn and the dte b eo$Bly acce~~-ible from the 

hoghway o The workntbQ$ qt the prospect ~Ote con~.U~t of two adati'$,11 $everal open cut£ 

qnd prospect pih17 allof whach have caved.~ and an in.cllned $haft ~Ughtly more than 

15 feet long o The sUe of the .caved adat at creek level had been examfinecd briefly by 

We dow and Motzko ln 1946 (Wedow0 Killeen.u arnd othenp 195417 p o. 16-18) o 
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~ Table 2.o--Radioact~vuty..!/ and maneralogyV of stream-gravel and pla.cer concentrates 
collected an the emJtern Ala$ka. Range 0 1952 

Sample 
n!Jn'bber 

Location Type 
f . eu_3/. 

\ eO (percent) RadioacUve 
eU Magnetlc froc;Hon moner!!lls 

(~rc.nt) I L6 1 o6 
0 ' 

4515 Skookurrn Creek4 

Chbana di$trnct 

sample (percent} 

placer < tL 001 
BH±I ~ H~ mag " . non-mag o 

4522 Canyon Creek"1 stream- < o 001 < a00-1 _.;. 
Cha$qna dnstrsct gravel 

4523 Bonanza Creek9 $tream- o001 · < o001 --
Chisana dhtdct gravel 

4524 John$on Cree ka stream- "002 < 0 0 00 1 

4531 

Chn$Or'Ml djstrlct gravel 

Unn01med creek 
near 11 Siana 
Lake 11

)7: Slan~a­
NtO!be$na dbtrnct 

$tream- < "00 1 
gravel 

oOQ3 Oo01 OoQ9 
(~phene) {zjrcon> 

1/ EquovQI!ent-uranoum conten~ of odgan01l concentrate$ determined by 
J a J o M©ltzko ©rrild other~tr Uo So Geolog ic©rl Slllrvey laboratoryD: 
College0 Ala$ka; of heQvy•mnner~l 101nd magne~nc fr~cHon5> by 
A" Eo Nel$on" 

2/ By Ao Eo Nelron 

3/ Equn valent uranlum 

±f bromoform-heavy mineral fracUon ($pecHic grav.sty great~r than 2 o8) 

Sphene 
and 

zircon 

5/ methylene iod~de-heavy moneral fractnon {~peen fie gravlty greater than 3 0 3) 
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The prospect ]$ located ~n a northwe$t-trendong fauh zone about o,ne hundred 

f.eet wade ln the quartz diorlte country rock o S.drock .fin the fault zone has been 

ahered to a relqUvely $Oft mmerl«:.!!l£1 an places h8ghly $t©Joned wnth firo!il ox8de and w[th 

some copper carbornate stcdns;., Prospe<:Ung ha$ been carded out on $everol steeply 

~ppang m~neralllzed quartz .vein$ whnch occur an the $hear zone and have the $GMe 

northwe£t trenrdp Although m~$t of the· workHng~ were .nnacce$$6ble$ ore contaantng 

pyrUe11 galena.!.? chaJcopyri~.e,and a blue copper sta]n ln qu¢'Jlrtz gangue w~ _found on 

the lower dump a 

No Momalou$ rad.aaUon wa$ qndncOJted In traver$e$ m©Ide ©~cro$$ the fault ~one 

and adJacent are~<r ore dumps;~ and caJiong ,expo$ed portfions of the vean$ q . Check 

$01mpUng waf£ confHned to ore dump$ for the mo~t (Xllfta- but Kt wa~ po~oble to take a 

ch«JJnnel $©lmple OICIJ"O$$ the face of .the veon fin the nncUned $haft" Thb channel sample 

ccmtaaned g©JienOJ QJrud chalcopyrilte an a g01ngue of quartz., The re$ults of labora.tory 

~tudae$ on the$e $01m:ples qre g8ven on t©~ble 1 o 

- Rock Creek pro~pe·et 

The Rock Creek mo!ybdenBte pro~pect as located on the routh flank of the 

Ala~ka Range {loca!aty 4_JJ Hg o 1) about 3.,5 mile$ north of mile 84 "5 (me·asured from 

JuncUon of the Richard~on and Glenn Hnghw©Jy$ near G©Jkona ... -ree Hg o 1~ on the 

NQbesna road o The prospect ns near the heOJd of the- we$t fork of the east branch of 

Rock Creek ©tt a height of 2,200 feet above the ,elevotBon of the roo.do No work heis been 

done on the pro5pect 8n recent year~,a but former development work consu5h of Qn adit 

170 .feet long .and Orlle open cut whsch ha~ dnce caved and on u$ prfUent condKUon _b 

30 feet long o 
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A report by Vcm Alstine (1945) discusse~ the mo.ybdenUe depodh at Rock 

Creek o_ The bedrock at the head of Rock Creek is part-of a ma$~ of rock mapped by 

Moffit ~ 1938) ~ undifferentiated granitic rocks of lat~Pal~ozo8c and Mesozoac ageo 

Permian lava flows are etXpo$ed in the mnddle portnon of the creeko The prospect sHe h; 

ln a ph1Jk gneossic $yenHe-which hm interlamsnctfions o£ biotite ~chht o A pegmat.ate 

duke up to two feet wide· intrudes the syenite and .sehnst o The d8ke outcrops 150 

feet north of the adnt and is about lOO .feet hogher sn elevatnono The only metaiUc 

mineral noted wa5i molybdenHe_.,- Thi$ mineral occurs in the pegmatite dike as Hny 

plates and blebs erraHcaUy d6strnbuted o The pegmatite dike was not found an the 

adit whach was driven in ,the syenite .to intersect Ito 

Radioactivity traverses in the area faJ~ed. to ind~cate any signiHcant anomalies,., 

Laboratory. studies on check sample$ collected from the prospect are Hsted nn .table 1 o 

Nabesna mine 

The Nabesna Mining Corporation property (loc.aUty 5.8 Hgo 1} is located in 

the northern pa rt of the Wrangell Mountains of the ea~tern Ala$ka Range where the 

Wrc;Jngell Mountains and the Nutzotin Mountains merge;;., The property is accessible 

from Slana by a road whic:h b about 54 miles long~> 

The Nabesna area has been pro£pected periodicaiJy s8nce 1899" However., it 

wa£ not until the fall of }929 that a company was formed to mine gold at Nabesnao 

In 1931 a mill was in operation..,. and mining continued .unt[l about 1947 when most of 

the ore bodies had been exhousted o. At present the several ad its and ~hafts at the 
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maln property -ore ln such poor condiU~ that acce~s 1nto the mine b amposslble" N 

a newer deveJ,opmenl7r about 1/2 mUle north of the mo8n mfinefl two adjts have been 

ddve.n anto an ore body; one of the$e ~.s c~vedfl but the other b open for ~everal 

hundred feet a 

Wayland ~Moffat11 1943) gives a detanled account of the geology of the Nabe~na 

m~ne"' Br!eflyp Tda$sic Umeston.e11 !ntruded by dock$ o.nd d~ke$ of quartz diorite11 

ov.erUes $hale and basaltic lava$ arnd h capped by Tertiary lava$p The Ume$tone h~ 

been . recry$talllzed ln part wlth the development of tact h e., Three type$ of ore 

hoda~ occur at the Nabe$ntt mnne;r. the most nmportant beang a redes of dh;conUnuous 

veins of aurfiferous pyrate and calcUe wnth lesrer amounh of ch«:~lcopyrit,e 1 $phalerlte,11_ 

end g~lenao There vefins occur as replacements a,long fracture$ and contoch in the 

I nme£tone o The other two type$ o.f ore depo$o_b occur ~$ bod~.e$ of magnetHe and of 

_pyrrhot] te o 

Mlnerals occurr9ng Qt the Nabe~no mone ore pyrnte,q chalcopyrKt~Jr sphaledteu 

galena9 pyrrhoUte_o ar£enopyrUe,t1 ~tibn8te 0 gold1and calcnte wuth a .$ullte of corutact 

mnnercd~ ~uch m ~ndradite»' ve~uvfian,ate)l ep[dote t magnetrrte_11 ~peculadte1 wolla$tonnte¥ 

$panel,~l brooldte1cand other~ C) 

Bec©~use entrance lnto the mlne WO$ impo$Stble11 inves;UgaUon£ cons;hted• of 

traver~s a.long contact£ on the property where pos$oble· and the ore dumps; o At the 

newer developmenf.zr 1/2 mile north of the maln mane,a several hundred feet of the 

adU woo traverred CJ$ well as; the ground in the lmmedlate-area" At no Ume during 

the tra~verres wm any radloactlvffty anomaly detected ln .the area" Check sampl ing./1. 

of rtee&$dty0 wa$ conf&ned to the ore dump$ q The re~ults; of .the· laborQ!tory ~tud]e~ of. 

the~ samples ore g$ven ~n table 1 o 
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Orange Hall 

Orange Hnll (locality 61; Hg o 0 hl loc01ted on the ea~t ~.fide of the Nabe£na 

. R.lver J2 mille£ £outh of the Nabesna anrHeld and 1/2 mHe below the foot of Nabe£na 

Glac.i.er o it i£ e11ipt.ical in £hope with it~ top abput 600 feet ~bove the level of the 

dvero Acce~~ to Orc;~nge Hill is from Nabesna where the Nabe£na R8ver can be 

c.ro~$&.d In a boat or on horseback H approprnate cross,ing£ of the rapid!y $hHUng 

ch01nnels of thb glac oal stream are relected carefully ot stage£ of low water o 

Development work done on the property gncl ude$ adfitr£0 $hafh.o and open-cuh 

CX$ we II a~ some d~amond•drU I work o Many of the shaft~ and adntr£ are reported to 

be cavedo ~See VQn Alstfirue and Black0 1945o~ Hogh mel.t water~ fin the Nabesno 

RJver ~t _the tame of the author11~ VU$lt made ©,JCCe S$ to OrCilnge Hal I nmpossnble 0 However{/ 

an aorborne r©IdnoOtcUvnty traver~ war£ flown over the mnner©JUzed CO!rea ai£ well as over 

larger _go£~anr£ o.ru the reg1on o No $Ognafficarnt rad.noact.Hvoty anomal.oes were detected o 

The o~dest rock$ of the region are thack lava flow$ ~nd greenstone~ of Permae~·n . 

ag.eo There b al$o a metamorphosed lflme~toi!'ile of Permn©Itil age whnch h> overJaln and 

vnderlaln by hornfels o. The core of Orange HUl b a quart.z cli.orUe of probab.le 

Jut0$sic age o Dake~ of ala~kite 6ntrude the quartz d.uorUe a~ well a~ the $ed8mentary 

rock~4 and aJI of the5Je rockr£ are intruded by dacote 01nd ande$nte dfike$.. Ve!nlet~ of 

quartz Jn the quartz diorlte and ~u acic dike~ contoon pyratel! chalcopyrHezt molybdenHeJ.T 

t.etrahedrntel, ~phQieritei.,- magnetlte, and gyp$um 0 The llme~tone hWJ IT!letumorphH.c 

depo~ih2 composed of magneUte)f, pyrrhot]te)l pyr§.te,o. chalcopydteQ' sphalerRte1 and 

__molybden~.te o. This $Ummary of the geology and m~.neralogy at. Orange HilJ I h taken 

from a de.taUed aceount by Van A!d!ne and .Black ~1945)o 
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Chfi~ana . di~trict 

Bonanza Creek 

Bonanza Creek in the Chisana dostrkt ~local fity 7!1 Hg o . 1) O$ a $Outh-flowing 

creek in the Nutzotan Mountain$ emptying 8nto John~on Creek 7 mUes east of the 

rettlement of Chi sana o (See fig., 2 .,) ~n this region most of the mnning has been 

conflned to placer-gold operations<> At the time of the author 8 ~ VU$Rt there were 

three small placer mines on operaUon., However$ some lode prospec:Hng has been done 

recently fin ~veral mineralized zones In the dfistdct, but at none of the~ pro$pech has 

there, been any extensive development work done other than a few open-cuts.. One 

prospect had two adihl drnven in on a mfineralized zone many years ago.q but these 

have dnce ·caved., 

Moffit 0943) gives an account of the geology of thn$ reguon.. Briefly17 volcanlc 

and ~dlmentary rocks of Devonian and Permsc:m age have been untruded by andesitic d.skes 

md dll5 and by a large maSSJ of granodlorflte of Me$ozoic age., 

MRnerals occurring ln the area include galena9 molybden0te9 cinnabar$ pyrlteo: 

copper.$ diver, and gold., There appears to be a. definite structural control ln the 

formation of the mineralized zones fin the dTistdct., The mineralized n~5ure veins a.ll 

have the $Orne general trend wath a ~trske of we$t to northwest and a northerly dip .. 

The Hs5ure~ are probably the re$ult of the stres~s and strain$ developed during the 

lntrus3on of the granodiorite into the Devona an and Permuan rocks .. 

Investigations consisted of radioactivaty traverses of the mineralized zones and 

r.ock types occurring in the district as well a$ collecHng $upplementary check $CXmples 

from mlneraUzed zones., outcrops~ and stream gravelso Figure 2 shows the route~ of the 
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radioacUvity traverses _and the location of the samples colle·cted o The traverses ··eonducted 

in the district dld not indicate any anomalous radioactivity<) The results of laboratory 

studJes made on sampl~s collected in thIs district are I bted in tables 2 and 3 o 

CONCLUSiONS 

Results of radiagctivity investigations conducted in the eastern Alaska Range 

during the 1952 field season showed that no h!gh-gr,ade uranium deposits occur in 

association with the metalliferous lodes previously deemed favorable (Wedow and; .others,~ 

1951) for the occurreace of uran lum ores 0 Only three of the samples collected contain 

Oo003 or more percent equiv..alent uranoum,o, and the r.adioacHvHy of these samples Js 

due primarily to the ac_cessory Igneous rock msnerals sphene _ and zirpon o 

Laboratory studles of the stream-gravel and placer concentrates indicated the 

presence of some radio_active material in one sample o The radioact9vlty of this sample.JJ 

also .a h due to trace amounts of sphene and zircon 0 

Therefore,u the ~suits of the studies made In the field and upon the samples 

collected indicate that there is little lnkeHhood of finding high-grade uranium ores 

at the s~tes and prospects investigated in 1952 in the eastern Alaska Range and r~ported 

on herein" However~ there are many other areas in the .eastern Alaska Range which 

have not been studied and in 'which private prospectB.ng s~ould be encouraged.p 

.• 
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Table 3., --Radioactivity data.!/ on rock and ore samples collected in the Chi sana dlatrl.ct 

Sample 
Equivalent 

Location Type of sample uranium 
number (percent) 

4511 Canyon in Johnson Creek Stained material in <0 .. 001 
fracture zone 

4512 Big Eldorado Creek. Granite country rock .. 001 
4513 Big Eldorado, Creek Sulfide float < .. 001 
4514 Canyon in 8oJ¥:tnza.Creek Mafic dike < 0,001 
4516 On ridge l mlle -north of Sulfide ve1n < .. 001 

Little Eldow.do Creek 
4517 On ridge 1 mile north of F I oat materia I < .. 001 

Little Eldorado Creek 
4518 On ridge 1 n,:)He north of Wall rock < .. 001 

Little Eldorado Creek 
4519 Canyon on lower Bonanza Creek Sulfide vein .. 001 
4520 Canyon on l.ower Bonanza Creek Sulfide vein o003 
4521 Canyon on lower Bonanza Creek Sulfide vein < .. 001 
4525 Right I Unit o£ Johnson Creek8 Venn material < .. 001 

1 mile west of Bonan:za on 
hillside 

4526 Right I imit of Johnson Creek,0 Ve 8n material .. 001 
1 mile werst of Bonanza on :. 
hillside 

4527 Right I Hm.it of Johnson Creek0 Vein material < o001 
1 mile we'st of Bon,onza on 
hHiside I \ 

4528 Right liin8t of Joh~son Creek.~! Wall rock o003 
1 mile west of Bonanza on 
hillside 

2/ Equivalent-uranium analyses by J" J., Motzko and others~ U .. S. Geological 
Survey laboratory,., College, Alaskao 
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CHAPTER Ba--HOPE CREEK AND MILLER HOUSE-CIRCLE HOT SPRiNGS AREAS 

By Walter Sa West and John J" Motzko 

I NTRODUCTi0N 

The Hope Creek and Miller House-Circle Hot Springs areas0 Circle quadrangle/1 

Alaska 0 were investigated for the occurrence of uranium deposits by the Uo Sa Geological 

Survey in 1952 " 

The Hope Creek area is located approximately 55 males northeast of Fairbanks~ 

Alaska., and about 10 miles north of the Steese Highway (fig o 1) o The area constitutes 

the headwaters sources of Hope, American 11 Champ§on.o Uttle Chcimpuon,u Nome), and 

So.urdough Creeks a The nearest accessible point to. Hope Creek as 5 miles north of 

male-post 67 on the Steese Highway o This poKnt Ues at the termfinaHon of a tractor trail 

along Sourdough Creek which wi II accomodate jeeps and trucks o (See Hg o 3 a) 

The Miller House-Circle Hot Springs ore a h; about 100 mOles east-northeast of 

F.anrbank~.o Alaska (fig o O.o and b drained by Mammoth0 ~ndependence.o. Bedrock4 . Boulder» 

Deadwoodj} Ho.ldem.1 Ketchem# Hot Sprnngs.o Portage)? and Half Dollar Creekso Part 

of the area is accessible from the Steese Highway by~ roads and trails up Mammoth,$ 

lndependence17 Boulder 1 Deadwood.o· Ketchemp Portage,17 and Half Dollar Creekso An 

alrfiel d at Circle Hot Springs will a.ccommodate $mall planes a (See fig" 4 ") 

Fluorite, suggestive of the possibBiity of the presence of assoc [ated uranium 

minerals# has been reported In the Hope Creek area (Prindle.J1 1910)" Uraniferous 

fluorite _and several other uranium-beadng minerals were found In the Miller House­

Circle Hot Springs area in 1949 by \W.hHeand Tolbert (WedowlJ White.o and others.tJ. 1954)" 



--25 

These areas were examined for the possibilities of lode concentrations of uranium 

during the summer of 1952 by Walter So West~ geologist)? and George M. Haselton_f 

geologic-fie I d assistanto Part of the work in the Miller House-Circle Hot Springs area 

was done by John J a Motzko, geologisttr_ and Fred Freitag __ u field assistant., 

Field work in the Hope Creek area consisted of radioactivity traversing on foot 

w~th stdndard portable survey meters equipped with i-nterchangeable beta-gamma a:nd gmmma 

probes 6 and of the collection of rock and mineral sampleso Helicopter support for part 

of the work was furnished by the Topographic Division of the U, S .. Geological Survey .a 

The examination of the Miller House-Circle Hot Springs area was accompUshed 

by both foot and car-borne radioactivity traverses, and by the collection of rock,_ 

mJneral, placer_0 and water samples o The equipment use:cd for measuring radioactivity 

is_ the same as that described in Chapter AJJ page 7 0 

The equlva~ent-uran8um analyses and mnneraloglc determinatlons . w~re made at 

the Geological Survey's laboratories at College$ A~aska,. and WashFngton,p D" Co 

This work was done on behalf of the Divfision of Raw Materials of the U .. So 

Atom6c Energy Commission o 

AREAS INVESTiGATED. 

Hope Creek area 

The geology of the Hope Creek area has been described by Prindle (1910,a 1913) 

aod Mertle ( 1937) o 

The bedrock in the area consists of the Birch Creek schrrst of pre-Cambrian age 

intruded by granitic rocks and dikes of Mesozoic(?) age (Hg o 3) o 
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Erosion has exposed granite at two locaUties withan ·the area~ one small exposure 

consisting entirely of granite tal us near the headwaters of Sourdough Creek; the other ,a 

a larger mass of gran9te 1 forming pinnacles and talus on the tops and sgdes of the high 

riciges~u at the headwaters of Hope 17 Amedcan.z;r Champiorn0 Little Championu. and Nome 

Cr:ee.ks~ The granite at both local !ties Is a biotite-tourmaHne variety o The texture of 

the granite rarnges from medium-grained aquigranular to coarse-gragned porphyritic o 

The acce~ory minerals include zirconu $phene)J garnet_9 ano pyrrhoHte, Quartz_o'nd 

quortz-tourmaUne veans occur fin the gran He o GranUic ar11ci apl fitlc d8kes rangnr11g from 

sl lghtly les$ than om~ inch to sax feet in width are of rather common occurrence in the 

grgnflte"' 

The Burch Creek formatfiorn corush>ts mostly of qugrtz.-mnca schist h1l the Hope Creek 

areaD The occurrence of quartz-pydte-fluodte vein~ in th• schast adioinang the granHe 

hm been reported {Prindle,o 1910; MerUe.o. 1937) but was not confirmed during the 1952 

invesUgaUon , Pyrite was ob~rved at reveral places along .the granHe-schisl contacL 

Rad1oactivHy traverses Gn the Hope Creek area htdicate,~ that the grannte bedrock 

and granfi_te talus were more rad8oactilve than the adjacent £ch&~t bedrock and schist taluso 

Fo,r this reason sampling was conHned to the granBtic rock loccsdUJ~so Sample locat.ions 

are shown on figure 3o Equivalent-uranium analyses of .unconeentrated crushed rock 

samples from the Hope Creek area are given 8n table 4 o 

Laboratory studies revealed that most of the radloacHvity" was confined to the 

minerals present in th~ heavy-mineral fractnons (tho$e greater than 3 o3 sp 0 ~r 0) of the 

sampleso The mineralogy of the heavy-mineral fractions of selected samples is given lrn 

table 5"' 



Sample 
nul'llber 

4470 
4471 

4472 
4473 
4474 

447~ 
4476 
4477 
4478 

4479 

4480 

4481 
4482 

44S3 

4484 

4485 

4486 
4481 

4488 
4489 
4490 
4491 
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Table 4 1 --Equiyal .ent-urQn,~um ana.lyses.!/ o-f sar.nples, Hdpe Creek areal, Alaaka 

Location 

HeadwdHn of Sour~ough Creek 
Divide between the north headwater 

fork of HoPe Creek and the south 
headwc;'.tter fork of Amerfican Creek 

------:-c----~·do------------------

Ridge between the south ard midd!e 
headwater forks of American Creek 

---------------do------------------
-------:-------do-.------------------
Left Umit 9 north fork of Hope Creek 
Granite-~chfi~t contact between the 

middle and north headwater fork$ 
of American Creek 

Div~de between Amede.an an1d Champion 
Creeks 

Divnde between the middle and north 
headwater fork$ of Amedcan Creek 

---.---,.---------do----------------------
Left llmit 0 north fork of American 

Creek 
Granlte-~chbt contact at the head of 

the north fork of American Creek 
Saddle on divide between the north 

headwater fork of Hope Creek and 
Nome Creek 

Divide between the south headwater 
fork of Hope Creek and Nome Creek 

Headwaters of Sourdough Creek 
Headwaters of American Creek 

- -- ------------do--------------------
------~------do-------------------

---.... - --------do-----------------
Headwaters of the north fork of Hope 

Creek 

Type of 
material 

grannt.e tal us 1 

granlte bedro~k 

granite bedrock 
granite bedrock 
grannte talus 

gran stYe ~dake 
quartz . veHns 
granhe bedrock 
granDte ~d schist 

talus 

granite bedrock . 

apl Ulc dike 

gran~tnc cUke 
granitic dnke 

granitic fla.lus 

granite betlrock · 

granHnc cUke 
talus 

granRte tai>Us 
quartz-to~:r.mallne:. 

ve8n 
granite becrlrock 
granite talus 
granHe bedrock 
granhe bedrock 

..!/ By 'John Jo M·atzko ond others, lL So Geologica.! Survey 
laboratory, College-; Ala$ka.o 

Equivalent 
uranlum 

(percent) 

O.a-003 
.,004 . 

a.003 
.. 004 
"055 

~003 
o002 
~. 004 
~ 002 

,a-003 

.... 002 

o003 
o004 

~ 001 

., 003 

.. 004 

.o003 
A002. 

..., 003 

.. 001 
o.OOJ 
<1-003 
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Table 5o --Mineralogy_!/ of heavy-mineral fractions (those greater than 3o3 spec!Hc 
\ 

Hope Creek area:t1 Alaska gravity) of relected sdtnples from the 

1.': 

Minerals E$timated volume percent of mlnecals prerent in samples 

4470 4471 4473 4474 4477 4478 448.2 4483 4486 4487 

Allan He(?) 9 
Anatas.e •"-

Apothe -- trY' tr 
Biotite 2 10 2 23 3 8 
Daopside tr · tr 
Epidot.e 2 7 tr 
F!uodte tr tr 
Galena tr 
Garnet tr 
Go~ihite 10 xY 25 
Hematite 10 X 16 15 tr 
Hornbl.ende 9 X 12 
Ilmenite 3 4 
Limonite 1 21 11 tr 
Malachite tr 
Mol }lhd~nite- tr 
Musc.ovne tr tr 
Pyrite · tr tr tr tr 
Pyrrhotite 50 40 1 20 20 50 16 45 50 
Rut He 80 
Schee1 ite tr tr 
Spheaa 15 2 20 
StibnKte 1 1 
Topa~_ 50 60 25 12 tr 
TourmQinne 1 tr X 30 11 25 40 
ztt~con 10 4 7 X k 2 tr 2 

1/ by Wo So West and Jo Ja. Mat~ko 
2/ tr -trace 
3/ X indicates. presence of minetol In sample4. amount not determined 
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Sample 4474,u containing Oo055 percent e 'qu!valent uranium 9 was the most radioact8ve 

sample collected sn the Hope Creek area" The rock occur$ a~ float fin a small saddle between 

two large granete plrmac!es on the hugh dnvide between the moddle and south headwater 

forks of American Creek (Hg, 3) a The granite float rock fin th8~ $ample conta8ns swch 

an intricate network of hematUe-gpethfite veanlets that Ot appear$ to be brecc.natecL 

No urarnKum-beadng ininerah couid be ndentiflledo An alpha plate made of the sample 

indicates tha.t the radioactivity is Rrobably due to a radooacHve element or elemenh 

occurdng as impudUes in the goethite or un very mfinute dbcrete monerals moxed. with 

the goethite but which are not dn5cern8ble under the petrographnc rrtkroscope a Zircon 

probably contrnbutes a. small amount of radnoactfivHy to the sample o 

The radiloactivnty of the remagnder of the Hope Creek area $amples as attributed 

to the- presetllce of zarcon1 sphene 0 hem at he 0 and allarnllte( ?} o ~n addntlon to these 

m8ruerai$JJ. fl uodte0 topaz_0 Urnonotej] apatfiteD garnet_17 $cheeiDtejJ and malachnte may 

contann trace amounh of uranoum as an ilmpurnty as is the co~ in the Mfiller !Hou5e-Circle 

Hot Sprongs; areao However17 none of the monera~~ from the Hope Creek area ~amples 

have been subjected to fl uorlmetroc tesh for uronnum o 

Nioblum and tantalum have been detected spectroscopncally nn trace amounh in 

the heavy-mineral fractfton of sample 4473 (HgQ 3} and may be pre$ent in the rutile 

wh nch constitutes an estimated 80 percent of thh fraction of the sample ~table 5) o 

Miller House-Cgrc le Hot Sprilngs area 

The geology of the Miller House-Circle Hot Spring$ area has been described by 

JohnS>on (1 910) 0 Prindl~ 0913a)/l and Mertle (1937 0 1938}0 
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Bedrock irt the area Inc I udes metafuorph lc and igneous rocks cons8st8ng of 88rch 

Creek schist .of pre~~Cambdan age intr~·ded by a granHe stock and d_!kes of Mesozouc(?) 

age ~figo 4)0'~ 

The eXj)O~ed part of the igneous stock ~~ composed principally of coarre-grainea. 

granular to por.phyritUc boot he ~r01nite o The common accessory maneral s are zircon0 

sphene, allaGHe 0 garnetp scheelute 17 and pyrrhoHte o The granite stock has a grea.t-er 

area! e xtent than ha~ been shown on any previous geologic map of the reg ion ~Prindlefl 

1913a_11 pL 2;, Mertie 17 1938<~' pL Oo 

The Burch Cre~k ~chbt fis mafinly of the moca and quartz-m]ca varlet8eso Feldspothk11 

carbonaceou~, a nd chiorHsc schh)ts are also prerernt on the area a Grannt8c and apUtic 

doke$_o genetically related to the granOte s;tock17 occur on the grarnite and adjo8rnKng 

schist o The dlkes range Tin width from ©~ few .O rne he$ t.o two fee.t o 

Numerou~ quartz veans2 ra~nging from a fract oon of an nnc h to $everal feet Bn wi.dth4 

occur in the s.chhit and to a lesser extent In the granote_o Most of the veins show no 

sign$ of mineralization o However17 pyrnte <~' ar5enopyr8te.u galernag wolframote-D and goLd 

have been found on a few of these ve Br'il$ Q. 

Stream and bench gravels; in the valleys of Porcupine.u Boruan~a,0 MH ler_u :,.Mastodon11 

independence;t,t. Mammoth, Crooked_0 Boulder,0 Deadwood0 SwHch,0 Ketchem 17 Portage.o and 

Half Dollar Creek$ c;xnd the North Fork ofHarrbori Creek have been mined for placer gold o 

Durhng 1952 the only active mftn@ng in the area wOJs on ~r11dependence·" Mastodon17 Crooke4 

Deadwood., aind Portage Creeks o 

Foot and cor-borne radsoactivnty traver£ing in the Muller House-Circle Hot Spr&ngs 

area disclosed. that the grarullte local Hie~ are more rad aoactBve than those composed of. 

schist o Thus conclusion wa$ borne out by the resuhs; ~f radooactavity studRes of the sa!Jlples 
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collected in the area Q The sample locations; ore shown om Hgure 4o Equivalent-

uranRum analyses of representatBve samples are given sn table 6; with tne exception 

of placer sallljlles.~ the analyses I isted an table 6 were made on unconcentrated crushed 

rock and vein material o 

As shown in t.able 6 6 the equivalent-urarnsum. content ranges from 0"001 to 

Oo005 percent for the granite samples0 Oa002 to bo0b4 percent for the dike-rock samples.rr 

OoOOl to Oo002 for the schist samples11 ond OoOOl to OoOl percent for the placer sampleso 

The equivalernt-uranium content averages Oo004 percent · for the granite samples and 

Oo003 percent for the-dike-rock samples" 

A I imlted number of water samples were t~ken for experamentation in the use 

of a water-sampling technique to locate lode concentrat.i'ons of uranium in an area 

where-radBoactfivilty traver$ing and rock $OmpUrng were of no-avai I because of tht wide-

spread cover of disintegrated bedrock,o all uv8um 17 and vegetation o The analyses are 

shown in table. 7 o 

Table 7 shows-that sample 52AMz 15 from Porta~ Creek contains a relatively 

h_agh uran fi um content compared to the average uranium content of fresh waters which 

is lx 1 o-8 percent (irving Mgy, personal communlcatllon) and the av~rage uranium 

content of sea waters which is 3x 1 o-7 percent ~Nakarnishi 8 1951; and PIE!tsch c:mCJ 
i 

Grimaldip 19~2)o This may indicate the desirability of U$Ang a more detdiled water 

sam piing techAique in-this and other areas where large expanse~ of ground cover 

effectively shield any possible radiation com~ng from the underlying rockso 

Radiow:tSvlty and mnneralogic examinaUons of the rockg mnneral ,u and placer 

samples indicate that most of the radioactive minerals are present in the heavy-maneral 
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Table 6o--Equiv<llent-uranfium analyses..!/ of samples_17 Miller House-Curcle Hot Springs 
ar ea.u AI ask a 

Sample 
number 

4696 
4699 
4698 
4697 
4722 

4721 
4720 
4719 
4718 
4717 
4716 
4715 
4714 
4676 
4705 
4704 
4702 
4701 
4706 
4709 
4590 

4690 

4691 
4692 
4693 
4689 

4591 

4587 
4588 
4589 
4600 
4596 

4597 

4599 

4598 

Location 

lndependenc~ Creek --------~----­
Mammoth . Creek6 right I imit--------
------------do------------------
------------do------------------
Divide betw~en Mammoth and Bedrock 
Creeks 
------------do-~------~---------

BedrcOck -Creek0 left lim it ----------
------------do------------------

--------~---~o------~-----------
----:::.---:-------do----.-------------=--
------..;----~do-----.--- ·""--------

-------=--~do------------------

------------do--------~---------

Bou~r Cre~kp left I I mit---... -------
- ---~------ ,-do-----------,.,..------
------------do-------~----------
----- . .. .., .... ...;_..;.....:do---------~--------
___ .;_ ____ _,_.--do----------:'·---.... ----
Soul der Creekli' stream bed -~-------
----·------do---..;.------~-------
Deadwood Creeku . l o'S m ~o below 

Swlfch Creek 
Dea<twood Creek.u Oo5 mic,below Sw8tch 

Creek ·· 
------do------------------

------------do------------------
--~----:--:'t:lo-----·-------------
Deadwood Creek;[; '0o25 mtbel.ow Switch 

Creek-
Dea,diwood Creek0 Oo4 miob~low Discovery 

Creek . 
Discovery Creek_, trib o to Deadwood Cr o 

----------do ·,--------~- .- .------ . 
---~: ___ -:'-~-do------------------
----------0-do----------:---------
Deadwoo_d Creeku 0 o5 mi.. upstream from 
ro~ end 

Deadwood Cree k0 1 m L~ upstream from 
roqg .. end . __ . 

Deadwood Cree kg west trib o below 
25 Pup 

Deadwood Creek.u 2 mi.,upstr~am from 
road e.,d 

See footnote at end of table 0 

, Type 
of 

material 

placer 
. granHe talus 

dRke talus 
granite talus 
granite talus 

granite talus 
granOte bedrock 
granite bedrock 
granHe bedrock 
veIn iro granUe 
granite bedrock 
dike talus 
granHe bedrock 
gran8te bedrock 
grannte bedrock 
gran He tal us 
granHe bedrock 
granUe bedroek 
granHic dike .: 
granHte-boolde11 
schist bedrocl<. 

weathered dike 

gran Bte bedrock 
gran He bedrock 
granite bedrock 
vein in grannte 

schbt bedrock 

granite talus 
gran He tal us 
granUe talus 
placer 
schRst bedrock 

schist bedrock 

schbt bedrock 

schist bedrock 

Equivalent 
uranium 
~percent) 

OoOOl 
o004 
o.OOJ 
o005 
o005 

o004 
o005 
o005 
o005 
o003 
a004 
oOOl 
a004 
o004 
.o004 
0003 
oOOJ 
o004 
o004 
o005 

< .. 001 

o003 

o005 
a003 
o004 
.. 005 

< .. 001 

a004 
~001 
o005 
o005 
o002 

o001 

'oOOl 
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Table 6o --Equivalent-uranium analyses..!/ of samples0 Miller House-Circle Hot Springs 
. . 

Sample 
number 

4677 

4678 
4679 
4680 
4688 
4687 
4595 

4685 
4683 
4681 
4592 

areau Alaska--Continued 

Location 

Portag~ Creek.u Carstens1 mining 
ope-ration 

~-----------do-----------------­

-------------do------------------
------------do------------------
Portage Creeku left limit-----------
------------do--------------------
Divide between Portage and Half 

Dollar Creeks 
Half Dollar Creek9 right limit -----
------------do------------------
----::-----·---do------------------
----~-------do------------------

Type 
of 

material 

granite bedrock 

mafic dlke 
placer 
Un-8ron nuggets 
granHe bedrock 
granlte talus 
granite talus 

granllte bedrock 
granBtk dike 
granBte bedrock 
apl He dike 

Equivalent 
uranium 
(percent) 

Oo005 

o002 
0 01 

< aOOl 
,003 
.o003 
4002 

o003 
,003 
,002 
o003 

1/ By J" J a Motzko and others at the Geological Survey laboratory JJ 

Co II ege 1, AI ask a 
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Table 7 .. - ... Ana~yse$.!/ of water $Ompte$1 Miller Hou$e-circle Hot Spri.ng5\ area1 Alaska 

Sample 
number Location 

Uranium 
{percent) 

Uransum 
(ppb) 

52AMz 5 Dbcovery Creek-~---='""------'""""' ___ _ Oo33 X 10-7 

o42 X 10-7 52AMz 6 SwHch Creek 1 tributary to Deadwood 
Creek · 

52AN\z 10 Deadwood Creek------=-----~----- 1 o56 X 10"""7 

2 o01 X 10-7 

1 o i 1 X 10-7 

1 o74 X 10-7 

1,,56 

52AMz 11 

52AMt. 12 

52AMz 13 

52AJ..Az 14 

52NAz 15 

Hoi dem Creek9 tributary to Ketchem 
Creek 

Hot Spdngs Creek----~-----.-<----- ... 

Portage Cre~k3/ -~---~------------

lo44 X 10-7 

4Qo2 X 10-7 

2o01 

1 0 11 . 

y By ~van Barlow I Uo s 0 Geologncal Survey laboratory 8 Wa$hington_, D 0 ' c o .l 

September 1 1952 

y Oraginal £ample contained much clay-sfize maternal in $Uspensnon 
beCOUSe Of $1'uic8ng 0perata0n UpStream from Sample SSte; therefore 1 

uranium contet;1t may be high becau~ all $oUds may not have be.en 
removed In subsequer\t decanting to obtain e!ear sample, or because 
more uranium was taken anto solution during the period of sluicing 
when more solid mater8al than normal wOSJ in suspensaon and subiect 
to corro§ion o Another factor may be that $0me addiUonql uranium wa'£ 
taken into solution from the $Uspended solads when. the sample was 
acfdef8ed prior to decanHng o 
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fractions (tho~ greater than 3"3 specific gravity) 10f these sample£o The minerals found 

in the heavy-mineral fractions of selected samples are lnsted in table 8 a 

Mineralogic studies of the samples revealed that fl uoriteu whkh was previously 

reported in the.. granite bedrock only on Deadwood Creek9 also occurs in vugs of 

granitic rock on Portage and Boulder Creekso 

Fluorime-tric tests proved that fluorite, Umonate 0 malachlte 0 zhcon 0 spheneu 

topaz.u allanHe.u garnet 0 uranothodanfiteu and scheeHte contolned in some of the 

Miller House-Circle Hot Spdngs samples were uranHerous o Other minerals I isted In 

table 8» ~uch as hematHeu goethiteu monazite 0 xenotllme,0 pyrochlore-microl ite 0 and 

some of the sulfides_0 may contain impuritle~ or Wntergrowths of uranium but none have 

ye t been subje.cted to fl uorimetdc examinationso The bnoUte in many of the samples 

contains pleochroic halo~ o The distribution of the urarnium-beoring mijnerals in samples 

from the area i~ summarized fin tab I e 9 0 

~ n additBon to the mfinerals listed in tables 8 and 9 9 a non-fluorescentp yellow­

green0 uranium minera ~ wars, found in gran Ute bedrock.tJ sample 4677 (fig o 4) 9 from 

H o Co Car~tens 1 gold-minong operation on Portage Creeko The m8neral could not be 

identified because an 8nsufflc8ent quantity was available for X-ray determinatoon 0 

Practically aiJ of the biotHe in thns sample contains pleochroic halos o The ilmenite 

contains trace amounts of niobium o 

The only occurrence of uranothorianite,u the most important uranaum-be_aring 

mineral found in the area.0 was In sample 4679 » a s;l uice-box concentrate also from 

Car~tens' miming_ operation on Portage Creek o The uranothorionite occurs as very 

~ma,ll 0 black cube s{; princ fi pally in the minus 100- plus 200-· mesh size fraction of 

the placer conce.ntraf'e .a' Thb fraction of the sample contains 0 o 091 percent 
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Table 8o--M9neralogyJ/ of the heavy-mlneral fractions of selected samples from the 
Miller House-Circle Hot Springs area.o Alaska 

Minera~s Est imated volume percent of moneral$ prerent 1r samples 
· 696 4697 4718 4701 4709 4691 4689 46oo 4596 4o 14679 4685 4683 

AU amite tr2 3 45 50 tr 25 20 
Amphibole 11 
Anatase 10 
Apat ite tr 
Arsenopyrite tf tr 1 
Azurite tr 

/ 
.1:.-

Biotite 2 24 25 15 10 tr tr 
Bbmuthinlte 

I 
tr 

Ca~sHerite 3 i -- 3 
Cerussite tr 
Chal copyrite .iO.- tr 
Chlorite tr 15 tr 2 7 tr tr 
Diopside tr _L 3 
Eftidote 1 4 -'- 3 
F uorite tr 
~a lena fr tr 10 --

an·net 40 4 6 10 2 6 
Goethite 50 35 -- --
Gold tr tr 
~emaHte 9 tr 40 1 5 2 5 15 
~ men~te 12 10 5 22 5 75 60 50 -
Jameson He - ,... tr 
Le ucoxene -I!<" 10 
Umon6te 4 tr -~ 3 tr 10 
Magnet ite 30 tr 15 
Malachite tr tr 
Molybdenote tr ........ 
Monazite 10 4 tr 
MuscovHe 2 10 tr tr 
Pyrnte -2- tr 4 1 2 1 
Pyrochlore-

mkrolite -- tr 
Pyrrhot fite 50 35 7 30 tr 40 55 
Roc~ forman%; 

15 mJnera ls _ 
Rut i!e 1 -· 5 4 
Scheel He 2 tr tr tr tr l tr tr 
Schist fragments 3 70 
Sphalerite · -tiltl 

Sphene tr 2 1 tt 
Spine l 2 1 ... _ 
Topaz 20 5 -- tr 
Tourmaline tr 2 1 
Uranothorianite _...., tr 
Wolframite tr 5 
Xe.rfot ime tr --
Zircon tr 15 6 5 2 2 10 tr 5 

1/ by Wo So West and J o J a Motzko 
2/ tr - trace 
3/ mostly quartz and feldspar 
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Table 9 0--Uranlum-bearing _minerals in samples from the Miller House-Circle Hot 
Springs area11 Alaska 

Uranium -be art ng minerals 
Q) 

.-: 
c 

Loca lity and 
.. ~ 

Q) 
Q) 

.... 
o-:; 0 

of sa~ple Q) Q) 
Q) - ...c: type Q) - - ..c. .,_ 

Q) ... = 0- - c OE - Q) c: u Q) c N 0 ·- .... c 0 0 - 0 Q) Q) 0 s: 0 0 0 .... u - :l 0 E 0 ..!::, ..c. 0.. 0 .... 
0.. u 0.. 0 .... ·-<( <( - 0 ::i ~ ::::> N LL V') Vl 1-

lnde~ndence Cr~k~ 
Placer--•--- X - - X X - X - - - X 

Mammoth- Creek~ 
Granite----- X - - X - X X - X - -

Bedrock Creek~ 
Granite----- - - - X - X X - X - X 

Boulder Creek& 
> 

Granite---- X - X X X - - X - - X 

Deadwood Cree kg 
Granite---- - - x!l- - - - X - - X 
Placer3/ --::-- - - - - - - X - - - -

Discovery Creek~ 
Placer------ - - - X - - X - - - X 

Ketchem Creek~ 
PlacerY---- X - - X - - X X X - -

Hot Springs Crefk~ 
Placer2 ---- X - - - - - - X - ... -

Portage Creek~ 
Granite----- - X X X X - X - - - X 
Placer------ X - - X - - X X X X X 

Half Dollar Creek~ 
Granite----- X - - X X - X X - - X 

_!/Mineral present in sample coHecfed by White and Tolbert in 1949 

2) Samples collected by White and Tolbert ln 1949 
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equivalent uranium o The ur.anothoripnite appears to be respon~ible for most of the 

radioact!vfity of the sample a An as~ay made on part of thb $i uke-box concentrate at 

the ~say Office of the Terrttoda.l Department of Mines.a. Fa&rbanks0 Alaska4 gave 

4 o65 percent tungsten trioxide <wo3) o Most of the tungsten is in the form of 

wolframite with only minor amounts of scheeliteo 

Although no quantitotive ana~ yses for uranjum af1ld thorium were made on the 

sam ples from the Miller ~ouse-Circle Hot Springs areaJJ minera!ogRc studies indicate 

that mo~t of the radfioactivity of these 5ampies b apparently due to uranium rather than 

thorium" 

CONCLUS~ONS 

No !ode or placer deposits in the Hope Creek and MH ler House-Circle Hot 

Springs area~ were found to contaan sufficaernt qucmtitfies of uranium-bearing 
,; 

mineral~ to be of coramerc.Kal value a 

A wide variety of ra.dioacHve minerals were found to occur in granite o Certaln 

uranium-bearing mineral~ ln the MU ler Hpure-Cirde Hot Springs areag which are also 

belteved to contain uranium tn the Hope Creek area ., appear to be primary accessory 

minerals in the granlte" O.ther m.inerals, llke fluoriteJl topaz 0 andseveraJ metallic 

sulf~~e$ in both areas"' and CQSstteiHe and wolframHe in the MUier,/IHouse-Circle Hot 

Springs area.0 were probably formed as a result of pneumatolyHc action after the 

crystaJUzation of the magma. or during the late $tages of cry$tall izaUono As some of 

the minerals in the latter group are known to be uranium-beadng.a uranHum 0 in part.o 

seems to have been Rfiit'roduced by hydrothermal so! uti on$ duril ng the process of 

pneumato!ysi5o 



39 

On the basis of present information the Hope Creek area does not appear to 

be favorable for the occurrence of high-grade uranium ore£o ~t should be pointed outp 

however0 that the wos.k done. in 1952 consisted only of a bdef recormaissance 8 

primarHy to locate and test reported fluorite occurrences" Pro~pectors searching the 

area for other metals should keep in m8nd the possible association of uranium wBth 

mineral a zed zones coGtaining hematite of hydrothermal origfinA7 wfith minerals containe~g 

.... 
silver)) cobaltp nickel, bismuth<z and fluorine.o and to a lesser extent w;th lode depodts 

containing copper0 tiR .. " lea~0 molybdenum 0 and gold o 

The investigaUon conducted by the Geologoca! Survey sn 1949 {Wedow 17 'White9 

and othersg 1954) and in 1952 (this report) show that there 0£ little hope of dhcovedng 

commercial concentratuons of uranium in the MU ler House-Circle Hot Springs area by 

establ bhed method$ of radioactBvity traversllng with portable survey meters,~, primarily 

beca ure of the w.ode$pread cover of vegetatnong sofilu and das;irntegrated bedrock a On 

the other hand0 this area.a particularly the watershed of Portage Creek 6 cannot be 

ruled O$ unfavorable for the occurrence of urar11aum in lode deposits because of the 

relatively high uran num content of water and the presence of uranothorianite 8n 

concentrates from Portage Creeko ~See tob~e$ 7 apd Bq~ Pro®pectors ~~tere$ted on the 

uran num possibiUties of the Miller House-Cnrcle Hot Springs area wiU probably Hnd 

that geochemical methods of ,prospecHng 0 such as water0 soU n and vegetation samplnng 0. 

wou!d be the best techniques to use in the search for uraniferou~ lode~ in the area o . Alro0 

the testing of heavy-mineral concentrates; from gravels, slope wa$h8 and disintegrated. 

bedrock for radioacHvJty.u in a fashion s~milar to that used by West (1953) in the Darby 

Mountains of the Seward Penansula11 would aid conssderably gn localnzing the occurrence 

of the uranothodanHe on Portage Creek a 
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CHAPTER Ca--KOYUKUK-CHANDALAR REG~ON 

By Arthur Eo Nelson 

INTRODUCTiON 

The presence of radioactive material$ is known in two local itftes in the 

Koyukuk-Chandalar region (Wedow and others8 1951{ White-a 1952)o Accordinglyil 

radioactivity reconnaissance investigations were undertaken in the Chandalar mining 

district and at the Go I c1 Bench mining area (fig o 1) o Airborne radooacHvity traverses 

were conducted over a j)_art of the region whftle flying the party into the region and 

returning them to Fairbanks o 

Radioactivity tr..averses and outcrop tests were made in and around the mines 

and prospects0 mineralized zones 0 and the country rock at the two local Uies9 and 

samples were collected for equivalent-uranium determinations and mineralogic studleso 

Stream gravels ~~re samflled to determine if radioactive manerals are being I iberated 

from th~ bedrock of areas drained by the streamsa 

A standard portable survey meter was modiHed to accept nntercharogeable 

6-inch beta-gamma .and. 2- :by 20-inch gamma probes; these respective probes were used 

for individual outcrop tests and. normal ground traverses o For agrborne traverses a 

standard survey meter coupled with six 2-' by 40-inch gamma probes, connected in 

parcdlel, was mounted b'l a light aircraft ('Wedow6 195l)o 

The field work in this area was conducted in late August 1952.u by Arthur Eo 

Nelsonp. geologist 6 anclRichard So Smith9 geologic field assistant o This work was 

dore on behalf of the Division of Raw Materials of the U o So Atomic Energy Commission o 
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GEOLOGY 

The Koyukuk .... Cbandalar region (fig o 1) lie$ in the southern foothills of the 

Endicott Mountains which are a: part of the Brooks Range o The region is drained by 

the south-flowing Koyukuk RIV.r on the west and the Chandalar River on the east 8 both 

of which ~mpty into the---Yukon -River o To the south the area h bounded by the Koyukuk 

flats and the Hodzana hl,ghlands; to the north, by the crest of the Endicott Mountainso 

Maddren (1913) sJves an account of the geology of the Koyukuk-Chandalar 

region8 and Mertie (1925) gives a detailed account of the Chandalpr mining district; 

hence 4 only a summary of the main geologic features ls presented herein o 

The rocks of the region consist of a series of sedimentary $trqta 'which ·have beet'ft 

folded and faulted and range from pre-Cambrian or pre-Ordovician to Cretaceous in 

age and igneous rocks of Paleozoic and Mesozoic age o General!yu the oldest 

sedimentary rocks occur Jn the southernmost extremities of the district and are overlain 

by successively younger sedimeAtary beds to the north o 

The southernmost belt of.-.sedimentary rocks,17 consisting chiefly of quartzite and 

quartzitic schist of pre-Cambrian or pre-Ordovician age_11 is folded along a general 

east-west axis and has a northerJy dip., Overlying the quartzite and quartzitic schist 

h a sedimentary sequence of Paleozoic age now metamorphosed to schist and phyllite o 

These latter rocks have · the greQtest areal distribution in the region and hpve the same 

general attitude as the ooderlyh~g quartzite and quartzitic schist o Silurian limestone 

over! ies the metamorphi~ rocks of Paleozoic age and fis in turn overlain by Devonian 

and Mississippian slatesD" -sandstonesJ/ and I imestones 0 In the southern part of the 

dlstrict Cretaceous conglomerates0 sandstones1r and shales I ie unconformably on the 
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older rocks., The igneou-' rocks tn the region consist of late Silurian or early Devonian 

granitic gneiss and a gramodiorite of possible Mesozok age o Greenstones of upper 

Paleozoic age occur as dikes0 sills_0 and flows and are associated with all rocks of _ 

Paleozoic and pre-Paleozoic(?} age o 

AREAS iNVESTiGATED 

No significant radioactt.vity anomalies were .noted during any of the a»rborne 

traverses conducted in the Koyukuk-Chandalar region o The airborne traverses were 

made over many mineral tzed zones located Rn and around granitic masses which were 

not easily accessible otherwise.,_ The majoraty of these areas are located an the region 

drauned by the North Fork of the. Koyukuk Rivero ~n general that area drained by the 

South Fork of the Koyukuk River has a heavy cover of overburden)! and it was impossible 

to get effective radioactivity coverage; thus0 I Htle traversing was done there o 

Chandala_r rrHning district 

The Chandalar mining dbtroct (fig o 5) h located about 6 mBies east-northeast 

of the head of Lake Chandalar and comprises an area of about 100 square miles,. 

Prospecting for placer- cmd lode,~gold deposits has been carried on intermittently in 

this district since the turo. _of the century o Placer mines have been located on four-' creeks 

in the district;r including .little Squaw,11 Big Squaw 0 and Tob~n Creekso Development 

work on numerous quartz veins in. the district consists of adits1 shafts 0 and open-cutsa 

most of which are now ingccessible o Hence» all that can be seen of the geological 

relationships is at the surface outcrops o 
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Mining .. ~c.tivity i..n ·re.cent ,ears has been somewhat Umited; in 1952 .only live 

men were engaged ln either prospect.ing or mining ,operations., One iman was doing 

some prospecting on a very li.mited. scale, and two men were developing .a quartz 

vein on the divide between. .Big ana Little Squaw Creekso Slu8csng at a small placer 

mine o_n Tobin Creek and at another on Big Creek . .o each a one.-man operationll was 

considerably hampered because of a I imlted water supplyo 

Sedimentary and igJleous rocks of Paleozoic age were the only formations seen 

in· the di~trict besides the UAcorosolidated stream and glacial deposits,. The sedimentary 

rocks are primarily mica sc.blst with minor amounts of chlorite schist o The sch·ist b 

cut by greenstone dikes and lo.c~lly by small bodies of gr~nitic gneisso Numerous gold­

bearing quartz veins occur l n the oohn$t (Jnd are apparently confined to four main zones, 

all of which have a westerly trendVJ. but some dip to the north ancl others to the south (l 

Locally minor veins are subsidiar:y .to the more persistent oneso These subsidiary velns 

have different trends which are pro,bably the result of local stre$Ses superjmposed upon 

regional structure o 

Radioactivity traveees were made across and along .maneral ize·d zones,u. ore 

dumps~ and adhs; specific c:wtcro.p ... ,tests were made and a general tra.verse conducted in 

the main drainage systems of tpe ~istrict o At no point along any of the traverses was 

a significant anomaly noted~ SamP-les were collected from these areas for further 

study in the laboratory a Tbe results of laboratory studies of the samples are summarized 

in tables 10 and 11 o 

Laboratory studies found traces of monazite,a zircon,~ and uranothorianite in 

certain stream samples collected during the summer field season of 1952)) as indicated 

in table. lOo A few grains of pyrite-- and gal~na and one grain of molybdenite were 
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Table 11 .,--Radioactivity.!(~f rock and or~ samples from the Koyukuk-Chandalor reg.ion9 

_.;Iaska 

Sample 
number 

4631 

4633 

4634 

4636 

Location 

Mine at the head of Tobin Creek 

Valley of upper Tobin Creek 

Mine on divide between Big Creek 
and Little ·Squaw Creek 

Mine on divide between Little Squaw 
and Big Squaw Creek~ 

Type 
of ·· . 

sa~ pie 

ore dump 

9gneous float 

vein 

ore dump 

Equivalent 
uranium 
(percent) 

( 0.,001, 

< (/001 

.!/ Equivale'nt-vranaum analyse$ made in Geological Survey laboratory 
at Co II ege,_ A~ ask a" 
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founq in the SC?mple containing. the .. uranothorianite" This suggests the possibility of 

sulfide minerals occurring h.t veins ,in the drainage basin of Big Squaw Creek which 

may be the probable source of the uranothorianite" 

Gold Bench 

Go I d Bench 11 a high-teve.l deposit of stream gravels.ti as situated on the northwest 

side of the South Fork of th.J_ Koyukok River (fig" 1)" Placer gold has been mined from 

these gravels since a~put 1899-a but. no mines were being operated In 1952" The gold­

bearing gravels . c.o.nsht . mostly of. schist fragments with varying amounts of quartz,o 

chert, and igneous rocks and overlie a thick sequence of wash deposits~ The size of 

the unconsolidated sedime.nt-.s (graveJ and wash) ranges from coarse- to Hne-graaned. 

1he deposits are crudely stratified and rise to a height of about 200-300 feet on the 

south side' of the river" ptt.le is known of the geology an the vicinity of Gold Bench<7 

and the actual source of the gravels is unknown at the present time.. The following 

minerals have been observeci.by WhHe (19520 p" 11) in concentrates from Gold Bench~ 

magnetite-" garnetA hematite.11 zirqon.u olivine.a epldotep spheneil' pyrlte;.a scheelitev 

ga.lenaii chalcopyrite,u rutil~,; c1nnabar"0 cassHeriteA bistnuthinite(?).u and thorianite(?}o 

During the 1952 investigations, a radioactivity traverse of the entire mining 

area of Gold Bench was made..a the stream gravels sampled.V: and a p!acer concentrate 

obtained" The traverse lndie.ated no rodioactivity of any significance above the normal 

background counto Howeve.:, a placer concentrate obtained contains 0<! 18 percent 

equivalent ur~nium o The results of the laboratory studies on the radioactivity of the 

samples are summarized in table lOa 
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CONCLUSiONS 

The results; of radioactivity lnve~tigataons in the Koyukuk-Chandalar region 

during the 5ummer of 1952 showed that no high-grade radu.oactive deposits are associated 

with certain metalliferous lode depodh 8n the Chanda lor minfing ·dn$tdct wh.ftch were 

prevJously deemed favorable for the occurrence of uranium ore5o 

Trace amounts of monazite have been found ln $ample~ from Uttle Squaw, Big 

Squaw, and Tobln Creeks in the Chandalar mining dbtdct"o. but traverses in the area 

dnd not locate the bedrock source of the monazite&; However., MerHe (19251 po 263) 

ha$ $Uggested the ~ource of the monazite to be ~me highly acEd granatic rock0 pOS$Bbly 

of pegmaUHc character o The results of gnvesHgations lru the Chpndalar m8ning dns.tr.Ict 

indicate that there is little po~Ibil Hy of finding commercnal quantntaes of monazate in 

the stream gravel so 

Traces of uranothorlanite have been found in the stream gravel$ of the maddle 

fork of Big Squaw Cr~k in the Chandalar mnnKng diddct o The valley of Big Squaw 

Creek b about 5 mile~ long and approx8mately 1 o5 mHe5 from \ts mouth divBde$ into 

three branches;-a west fork,_ a middle fork, 'and an ea$t forko Stream"'"Qravel SJamples 

were taken frorr&- each fork'· but only the sample from the mlddle fork contalned 

uranothorion it&:o 

The travene~ made ln the district lnclude one on a portion of the ddge at the 

head of the valley of .Big Squaw Creek; thh traverseE however,. detected no anomalous 

radioactivity,. Likewl.se 1 no prominent zone$ of oxldaUon or alteratE on were noted In 

the val ley of Big S.quaw Creek to denote the presence of ~uiHde.-bearang mineral 

depo$Hs that co.uld be the ~ource of the uranothorfianUe and the other metal Uc m.nnerah> 

occurring in the placer concentrate~a Neverthele~,u H h highly probable that ~uch a 



50 

mineral deposit :doe-s exist but may not be very extensive ct'$ only trace amounts of the 

metal I ic m!nerah were- found., It b thought that these mlnerah were not deposited 

by glacial action be9ause the upper valley of Big Squaw Creek does not appear to 

have been glac&ated nor do the tops of the mountain~ at the head of Big Squaw Creek 

seem to have been overrun by glaci.ers a~ has been pointed out by Mertoe (1925)" 

Thus, the traces of uranothorianUe and metallic sulfides Jn concentrates 

from the placer$ of the, valley of Big Squaw Creek suggest that thns locality may be 

favorable to prospect for a uraniferous lode deposH 0 ~t should be stres;sedv however6 

that the dbcovery of the ~drock source of the uranothodanftte at thfis locality would 

not nece$sarHy lead to commercial producUon of uraniferous oreso SpGh otems as size" 

extent, and gra_de of a deposit,_ nnsofar _as they can be 'determcned by surHcial 

inve$t8gations, 0$ well as the remotene~~ and11 hence 8 accessibH ity of the dnstrict are 

~II factors req~6rong much consoderatfipn and 5tudy prnor to explorataon and development., 

Uraniferou$ thodanute has been nJoted in placer concentrate5 taken from Gold 

Bench prevnous to 1952 (WhHe 17 1952, po 8-12)o A placer concer,frcte obtanned dudng 

the ~ummer of 1952 contain$ Oo 18 percent equovalent urannum whnch b due pdmarily to 

uranothorian ite and1 to a lesser extent _u to monazite" 

Maddren (1913,, po 106) in dascusdng the origin of the placer gold occurdrug at 

Gold Benchp arn,d hence 0 presumably)] of the uranothorianlte a~ weUp: sugge$h that the 

mountains on the south dde of the South Fork of the Koyukuk Rnver are the probable 

source area becau$e the rocks there are known to contafin gold 0- The~e mountains are 

drained by tributaries of the South Fork and are formed 8n part of igneous rocks which 

may have genetically a~ociated metal I Herous lode depos;ih that could be the source of 

the radioactive and metallic minerals In the placers at Gold Bencho Very Ukely, a 

reconnaissance com>hting of the radHoacHvity testHng of concentrates from· the ·placer 
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gravel~ of msnor creeks and tributarnes and s!ope wash in the mountanns ~outh of the 

South Fork could [,e;, used ~cees~fully to Iodate th&·source of the uranothorlanite" 

Such a reconnai~an~ce technique i$ similar to that ured fin 1947 by West ~and Motzko 

{Gault~ Killeenu West I and otherspo 1953.(7 p 0 21-27) and in 1948 by we~t {'1953) on 

the e~tern part of the Seward Peninsula, Alaska, wh~re ~oill condition~ and 5ampling 

problems are ~imnlar in .nature to thore in the vncinftty of the South Fork of the 

Koyukuk River .o 
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CHAPTER Da-;..FORTYM~LE D~STR~CT 

By John J a Motzko 

INTRODUCTiON 

A sample of fresh fluorite ranging from c.olorless to blue,6' green,, and purple 

was recefived by the Territorial Department of Mtnes in the summer of 1952 from 

Mro George K8ng 1 Boundary1 Alaska,. Laterriri .discussionswi'th ~'Mr " King, the 

writer learned that the sample came from Mro GE!o
1

tge Robonson of Jack Wade on 

Wa de Creek; also 0 that a Mr."" McDonald,. who wa<£ pro$pecUng Nn the FortymUe 

d8'£tdct 1 had uncovered $Orne fluorite a~ong the highway east of Chncken 1 Afaska 

A party con5i'£t ~ng of John Jo. Matzko 1 geologbt 0 arnd Fred FreOtag"' Held 

a'£snstant ,0 anves;tngated the $a occurrernces ®rung the ~otter part of August 1952 6 

Thas work was dome on behalf of the Dfiv]sfion of law MCOJternals of the Uo So Atom8c 

Energy Commi~non o 

AREAS ~NVEST~GATED 

·wade Creek 

Wade Creek heads against Steel Dome Qnd flows almos;t due southwe$t to foin 

Walker Fork a. The be·drock .an Wade Creek Jncludes ~veral varieties of '£chbt and ~me 

thfi.n-bedded fe.rrugi.nou$ llmestones 8 all of whnch Gr& a 'part ol the B.Hrch Creek schn$t of 
.. ~ . ( ' . . 

pre -c~bd©~n ·age (Prlnrd4e., l-9~9; Me rUe, 1938} o Severa~ gnai I boa,e$ of granoUc roek~ 

intrude scho5t In the valley o A basaltn.c doke o~ reported to oewr Mar the head of the 

creek (Prorndle, 1909_, po 36)., 
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Mr a Rohfi.nson I who had g~ven the fl uorlte sample to Mr a King for identiOcat»onp 

wa~ workRng a $mall gold-placer depo~fit om Wade Creeko Robln~on reported that he 

had found the fluorite in a pro$pect pit whfieh he hod dug Qn a fourth left tra.butory 

above the mouth of Wade Creek ~fig o 6~ and that the pit had :dnce caved"-

A concentrate of stream"'"'gravel ~$amp!e 4626, HgQ 6) from Wade Creek takern 

below the mouth of the fluodte•bearong: 1tr.flbutary hoo an equovalent uranilum content 

of 0,001 percernt .o. 

Walker Fork 

Mro George Kong reported to the wr~ter that a Mr o. MeDorua~d prospecting nn 

the FortymUe dbtrKct.a Eagle quadrangle 11 h~d uncovered $0me f~uornte along the 

hnghway e~st of Chickeno The fluorUe monumernt.17 whoch McDonald hod $et IUlp to 

mark the locatoon 0 wm fouru d ea~t of Chocken <~JJrnd (iJbolVt 2 . mn~e~ we~t of the W©Jiker 
1, -

Fork bridge on the south £8de of the road (ffigo 6~ 9• • Oro~y ©J few extr~ pneces of 

weOJthered fluorff~e bedde$ tho$e of the marker were foturud.o A traver~e made woth 

A channel ~ample, 4627, takern aero~~ the zone of decompo~d rock corutann$ 

examlnataon of the ~ample sndscate~ th©Jt goethfite ©lr1ld hem(l]Ute O!re the mJfQ)for 

consHtuenh; colorle$s fluorUte cornstfitute£ about 5 percent of the $OMpie; aJrud promo-

stornned maca, pyrnte, r.nnd ruHie occur nru mnnor amount$" 

Bedrock outcrops along$nde the road we~t of the bridge Qcros~ Wa~ ker Fork 

rockeo Det~H$ of the geology of the lOll"eeJ have been d.bcu~~ed by Prlnd.le 0909} .and 

Mertoe (1938}.4 



55 

CONCLUS~ONS 

Radfi.o~cUve m_Hnerals occur only irn trtJ¢e amounh ln the weather~d fluorite 

zone we,$t of the Walker Fork bridge", The sowce of the fluorHe,. which occurs i.n 

the gr~veh of a tributary of Wa• Creek,. wa$ not determnned8 ornd no rad§oacHve 

mlnerab were found on a stream $Omple conc~trate taken below the mouth of the 

trobut(Qlry .Q 
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