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MINERAL RESOURCES OF ALASKA 

RADIOACTIVITY INVESTIGATIONS EN THE CACHE CREEK 
AREA, Y ENTNA DISTRICT, ALASKA, 1945 

By G. D. ROEINROX~ HELITPTH ~ V E B ~ T V ,  Ja., rind J .  B. LI-0x9 

ABSTRACT 

I n  the suttlrnpr nf 1943 an I n v e ~ t i ~ n t l n ~ ~  WAR mndr POT rmsnlble ~ l n w r  clop)~lts  
of ~nndioactive minerals or1 Cncl~e nntl upper I'ptpru Creeks i l l  r l l ~  Prntna ~llabrirt, 
t40nthcrn *Xls~kn. Five m v r l  t.y~ws of different ace or orlgln-T~;~wtw, l ~ t e  
Tertlnry, Quattlrnar~ glacio-flnri:iI, Qnrtternary lwnch, nnd the presemt flood- 
plnlz~ d ~ p o ~ i t s  ( I ~ ~ c l u d i ~ ~ g  tail in^% from plnt.er mining)--tvcre cxanlinrd ilbr thrlr 
vnntrr~t of rrtdlr~nr-tiue minPrnls. Ra~rlinnrtiritlp was m r n s n r ~ l  Ily gatnnln count, 
A A  cl~trctcrl  by B partnhlp C;elmrJlndl~r cclnnter. nt 135 a ~ l d  stntionpi, and In 
Pa rouglt-~creet~nf ~ n ? n l l l e ~  fmtn S to 41 1wr rn!n~ltr; tilt- rough-ncrpenrrl Anniple 
parnmrl mtunta Emlm R to 21. I:~,llmlalions froen counts of crrr~flt1l.v rrcree11erI 
n#i~nlllcs nnd graritg cul~wntratrx terled in the field Inborntory show II rnnximlim 
nT Q.R(I!) pvrrrnt gzlirnlent trm~ilurn t.rm whew rnrlwntrat ion rntios Rre ."&I: 1 
or R ~ e n t ~ r ,  HZIIJPP-box cmm-ntrntes with an nndetmminm3 but e x t r ~ r n ~ l y  high 
rc~nvrr~trr~titl~l rlttio nhtain~d in 194; hnvr a luaairnurn of 0.064 p~rceut  cqalvnlcnt 
~lr~nltn~r.  Thp qulval~tit-ltrnnlulrl content of t b ~  sunqdes nlny ht? due clther to 
pnrtlt-!pa of radlrmctlvr tnin~rnls ilk the hnlrlernI aggwgatr nf pbblrs o r  rrther 
rnck i r n m ~ t ~ t s .  tmr to InrlivI~I~aI mJn~raI ernins. l n t ~ r e ~ L  in 19.1:; wns focuwed 
nn rntrlt~sl~l pmlns. thc nnly rnat~rinl rwoverrible by norn~nl ~~lacer-mining mtbth- 
nth. 3IltlrmlrrpIc at11dg I n t l l r n t ~ ~  that the rarlionctivity i ~ l  clue ehief18y to urnniarn 
nlrd tlltlrilllll I I I  airmn. rnnrlnxttc. thntl t~rnrlotI~orjntlIte,  

Study by H t ~ r t l e r a ~ ~ R  Iteerl (~vrittrn commui~icntioit, 1945) of placer 
col~rentrat~a from tlrt! I'~nt11tt rlistrict. southeru hlnsku (fig. I) ,  col- 
lected by J. R. !ifertie, .l13., ill l!E17 inrlicttf~ti that several valleys in 
the clist rict lniali t cont,tiin ~tltbc~r r l ~ l ~ c a i  t s  of rdjoactive minerals. 
Tlie rndionrtivit y nf the conc~ntrntrs,  ~~rcor'ding to L x r s ~ n  (written 
conim~~nfcnt ion, 1945, to Tlnrdrr wnrl Itcad) nppnrent,ly is due clliefly to 
monaxite and R bhck cubic opaique n~ineral which may he uraninite 
or thorinnite, or x solid n~ixturtt of the two.' Dntn 011 the conc~ntrates 
callacted before 1945 n1.e pivm in table 1. 

1Aflneralo~c studles wince the prcpnrntion of thls repr~rt abor  tliat this mlnerrrl is 
urarlothorialtlte 
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2 MTKERAL BEBORCES OF ALASKA 

TABLE 1.-Datn (FA coneendrates collected in Ymlna distr4cl before 1945 

In the summer of 1945 n field party was organized to search for 
cnncantrntions of radioactive miilernls in the placer deposits of the 
k'entna district. G. D. Rohinson and ZIelmutI~ TVedow, Jr., p l o -  
gists, and Fred h i t a g  mil S. H. Dane, camphands, spent from June 
21 t o  September 20 in tho aren, After the transfer of %binsen to 
another project, the preparation of the report was carried on by 
Weclow. J. B, Lyons m n d ~  t,he alpha-ray nnd mineralogic studies 
and prepared the section on rniaerttlogy. The investigations wera 
part of the Geologicxl Survey's Trace Elements program which was 
being conducted for  the ,Manlr~ttxn Engineer district, prdecesor of 
the U. S. Atomic Energy Commission. 

Grateful acknowledgment is given to the mine operators in the area, 
C. W. Bradley, Martin Cwrlson, Hans Efickson, F. D. IIaugham, 
.Jmp.ph Kn~mmenacher, C. P. Rlorg~n, W. C. Stmll, A. J .  Tarnski, 
Ed Wagner, and G, 11. 'llreatherell, for their aid and cooperation. 

Placer gold has been m i n ~ d  in the Yentrtrt district since 1905 ; before 
1016 hydraulic methods mere used for all mining. From 1916 to 1926 
a dredge operated on Cache Creek from above Windy Crmk to below 
Nugget Creek. After 1928 a drngline was installed in the "bowl" at 
the mouth of the Peters Creek canyon in the Petms Hills and operated 
until 1941. Abut  10 hyclrauIic plants were operating in the nrea in 
the summer of 1945. 

Samplc 
no. 

482 

521 
el9 

The Cache Creek-upper Peters Creek area in the Yentnn district is 
 bout 30 miles west-northwest of Tallteetnrt, a station on the Alaska 
Xnilroad (f ig .  1) .  Cache and Peters Creeks are soutllward-flowing 
tributaries of the Kahilt-na River, which is a t.ributary of the Yentna 
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KADIOACTJVITC IhTESTPGATIOKS. PENTNA DISTRICT, 1 3 

Ptui'~r: 1.-Index map of AhrRa showing locntlnn of the Y ~ l ~ t n e  ~llntrlct, 

River. Caclie, a11r1 rlppr. Peters Creclcs Ilnve cut their vnlleys in the 
gently ullrl~tla ting surface of a t roughli kt! ljnsin t l ln t  treilds northeast 
and wpnrates the Dntclr. Trills on the nortl~wrst from the Peters I rills 
on the sol~tlleast, (fig. 2 ) .  Tlie basin snrfarc slo]lcs p n l l y  frmn nn 
nvcrnge nltitude of nbout 2,400 fect at  tho northo& to nn n v c m p  
~Ititli~Ie of tlhol~t 2,000 feet at the southwest. Tha mnin streams are 
incisetl as much as 400 feet helow the basin surface. The Dutch Ilills 
rise ~Lrupt,ly about 1,800 tn 11,500 f ~ e t .  above j t. Pri~~cipnl  tributaries 
of Cnche Creek nre the so~~tl~mrd-flowing Dollar, Falls, Th~~ncler, 
Rambler., Nagget,, nnd Gold Creeks (named from west to enst), and 
the westwnrcl-ilowing S p ~ ~ c e ,  l17inrly, and Long Creeks. TIIP main 
tributaries of upper 1 ' ~ t  rra O r ~ e k  nre wnt I ~ ~ ~ ~ s t w n r c l - f l o \ ~ i ~ ~ g  Bird 
Creek rind wutl~westwnrtl-ffo~ring CottonwmrI Creek. 

The usnttl transporli~tjor~ route into the nren d~iring the mining 
season is from Tallrectnn wlwrc the Snsitnn River is crossed by boat. 
A truck rond, majntatind by t,l~e .lInsl;a Road Commission, extends 
from bile mest bank of tho Susittfn River past I'etemille, n small min- 
ing c m p  at the rno~ltl~ of Pcte~x Crrck rtulyrrn, to the mouth of h n g  
Cseelr. Tractor trniIs branch from t l i ~  marl to t l i ~  different nlini~lg 
properties. Ferv wrrice aclmoss t lip Susitnn R i v ~ r ,  arlcl truck and 





tractor service into CIIC~IO Cr(=k t l r ~ t l  xre operated by ti. H. 
1Ventller~ll of T~lkeetna. In 1042 Inntlitig strips for small aircntdt 
were located ailrl coristructed nsnr the mouth of Rird Creek alld at 
18t~mville. 

Hedrock and grave1 deposih are ~ v c l l  cspm~tl in the crlnyon m-alls 
t t i d  i l l  the ~ t t t  bnnlcs of the two major s t r r ~ ~ n s  n n ~ l  their Ixlrger tribu- 
( 11r ips. '1'11~ bronrl upland :wens sel~n~:~t ing t IIP Itnrro\\- stream val l~ys  
i t r e  111vgtly "nigprhcad" flats interrupted by s\vnmpp "lnaskegs." 
171e geopapl~p and dimate nf the i ~ r c ; ~  Ilttvt! IIPPII  clrscl-ibed by 

Cq)ps ( 1?11:3, p* 11-9) n 1 ~ 1  Mertie ( 1919? p. 2-34 235 ) .  

QEOLOCIY 

The general ~cology of the Cnclie Cr~eli-ripper l'et,c>rs Crtrpl; area 
Itas b e ~ n  descrihd in considerable detail by Capps (1913, p. 2 2 4 7 )  
nnd  Sfertie ( 19 19, 11. 2:iG-240). 

l 7 l e  b ~ d r w k  of the limn rcn~sists of t11-o m:~jw. ~ t ~ ~ i t s .  Tlw older 
rrnit is a qt ience  of s l n t ~  an(i g~-nyw;icke, co t i ta i~~ i i~g  rnillor rr r l lnr~~lts 
of qttnrtzito ui~d co~~glo~nentte,  i 11 \\*l~ich the roc1;s nrc nlncll f nlrt ~ ~ r ~ r l  
and in most plnces tigl~tly folded. (Ju:~rta r e i n s  : u ~ l  ~ ~ v e r n l  kirlcls of 
light-colo~ed di k ~ s  C I I ~  1l!c ~ C I C I ~ S  of this N ~ ( ~ I ~ R ~ I c I ? .  E10ssils f01111d by 
Riertie (1013, 11. 237) i~lt l irat~ t11:lt these h d s  aw of hicsozoic I I ~ P  nnil 
 robab ably are, at least i n  pnrt, of Uwtncwrls u p .  '171~s~ deformt?tl but 
only mildly metnmorpllo~l spdinltntaq- -rocks, callecl "hnrtl bcrl- 

by the minbrs in the nrpn, are the pretlorninnnt country rwlrs of 
the Dntcll and-P~t4.s l l i l lq mntl rtre gen~rdly  well exposed in thn 
ripper or canyon parts of tllc mnjor strenlns nnrl their 1nr.pr 
tributaries. 

The younger of tlre two nlrl jor 1wtlmck units  is: u seqnellce of pebble 
puvels, arkosic snnds, organic clngs, rultl ligni tc, \r.holly or in  part of 
Ewetle (Kpnni) age (Capps, 1313, p, BPr;l3).  TIICSP beds nre only 
sligl~tly deformerl, and dip pnt ly  to the mutfien~t ~viifl only lmnl 
rcr~rsnla  of dip to the nortl~w~slt. It is pstirnntetl that mnla than :9H, 
fe~t, of l1i~so scdirnerlts are ~xposerl nlong t 1 1 ~  vnllry of CRCIIP, Crwk 
nnd in the lower renclles of its t ribntnrirs. ' I ' l l ~ s ~  sligl~tly rnnsolidated 
rocks nre lrnown 1w~11y ns "soft hdrnrk,!' b ~ ~ t  the rsPquPnce incIur2es a 
well-co~nct~ted gravel bed, scrernl tells of f e d  thick, 1~Iiirh rmps out 
on Cache Creek near t he  mouth of Gold Crcrk. Siniilnr cenlel~ted 
firel crops onf, dong lower S u g p t  CrerJ; nntll at wv~rnl P ~ ~ P S  on 
Cncllo Cre~lz between X u g p t  and Windy Cr~elrs. 

Ov~rlyi~lg  tlle Iwlmrk wits are Inany pave1 cl~posits of tliverse 
origin nnd n p .  The o ld~s t  of tllese is n sequetlcr of rlay-mntl-ix 
gmvels and boulder-studded clays thtrt is yarlnRc4rh t 111ul t lla Erweee 
rocks but older tlmn the Qtmternarp glncial deposits, For cotlvm- 
ience, this quenrc!  is called ''late Tertiary" in this report (fi.9- 2, 3) .  

3 2 6 ! 7 0 0 - - K L 2  
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Ancient stream ch~u1eIs filled t ~ i t h  these clny-mntris gsrtv~ls are ex- 
posed by postglacial s t m m  erosion. I n  places the tleposits m.re rnorp. 
than 300 feet thick; they are cornmo~lly only few tens or hundreds of 
feet wide. ,%way from the channels the gmve1 deposits nrn much 
thinner but underlie l n r p  areas to thicknessps of n few feet or tens of 
fwt. The g a s d s  are of the type deposited by strpnms in nrens under- 
going valley glmiation, and the clays seen1 bo be g h c G i  ontwnsll. 
The late Tertiary gravels and clays are commonly, but not invariably, 
confermabie, with the Ewue rocks. 

The uppermost surface of the basin between tho Dutch n~ld Pete13 
Hills is thinly covered by till and poorly s o r t 4  gravel, npparently 
deposited during the vetrent of n p a t  glacier which occupictl tho hnsin 
during psrt of the Quaternary period. Ciravrls of this sequencs of 
deposition are herein designated Quttternary glncia-fluvial gravels. 

The streams of the area, in reaching their present courses, cut and 
built a series of terraces or beilches below a geiltIy undulnting surfnm 
left by the retreating Quaternary glncjer. As many ns seven tscnch 
levels nre preserved in a vertical intemnl ns much n s  300 f c ~ t  belont tho 
~)ostglxcixl surface. The benches below this surfnce and nbove the 
present stream courses am conunonly capped with a few feet of &ream- 
laid deposits herein designated Quaternary bench gravels. Thest! 
pmvels are locally several tens of feet thick (fig. 4) .  

The y o a n p t  gravel deposits are those of the p r ~ ~ e n t  flood plains. 
Much of the gravel at stream level has been mined, and large volumes 
of rock have been contributed to the stseams by the mining of higher 
benches. As a result, the flood-plain gnavels are no\r slightly sorted 
nntl redistributed t ni l inp .  

FIELD METHODS 

To t ~ s t  the pn\-els tllrongbout the atwt with any h o p  of rtchieving 
~.epl.esentstica I ' P S ~ I ~ ~ S  would be R project requiring ninny sensons. Oil 
the other hnnd, to confine work merely to locnlilties nctively being 
mined or to snnds and p r e l s  of the present flood plains might dnil 
to gire a t r n ~  evalufltion of the distribution of rndioactivity and I~envy 
lninerals in the gravels of the area. 

Some gold llns been produced from gravels of every age and origin 
in Ithe ,district. Pu'o gravel has yielded spectacular nmounts, altl~ougl~ 
the dist,rict has h e n  intelisively prospected and mined. The bulk of 
the prodtiction Iias been from Qaatern~ry grmel and the lexst  pro- 
duction has come fiom Eocene beds, Well-defined paystreaks in nny 
of the gravels itre reportedly rare, although gold values m e  co~~sist- 
ently llighest nenr bedrock. I ~ r g e  yardage of lorn-grade g r ~ v e l s  have 
made muderntely profitnble I~ydraulic and dredge operations 
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Only ahout 10 claims were being mined in 1045. Most of the operator-s 
nre sluicing Quntemlaiy bench gravel, but some ~ ~ o r k  is being dono 
an glacio-fluvial deposi t,s nnd in d e p s i  ts of hig11-1~?vel 1:ik T~rti :lry 
cllaritlel pave1 (figs. 2,3,4). 

Recause most of the gold is conrse nnd the grrtde of the ptl-rels low, 
the miners commonly push ns lriucll mck through the boxes as possi Me, 
using all the. hgdrxulic head avnilnble. H y  doing so they t~nr i  to blnst 
everything out of the riffIes except  old and lead shot, ~ l l d  1nuc11 of 
the other heavy minerals, it! present, are s~nttcred in the tni l inp.  In 
the p w t ,  few opernto~~s sl~recl tlie l l e : ~ ~  minentls that remained in the 
rifles at the cleamlp, so t l i t~t  triers is Iittle concentrate ilvaillt ble for 
testing. 

For p~wliminary reconnnisswlce pnrpmes, the: low-level (2uaternal.y 
bench gravels probably offer the best source of rndionctire inillern1 
resources. Whatever lleavg ~ujne~.t~ls the older. pm-els contain s11011IC1 

IN further concentrated in the younger beds lrrrply derived from thenl; 
this has evidently been the case with the goId. The lox-level be11cIles 
have also the obviously practical advantage of being relatively near 
strenm level, making it possible to work mpidly the considernble ~ o l -  
umes of gr~veI ueecled for the snmpling prflced11r.t. (fig. 4 ) .  In reach- 
ing this conclusion mnch 111-el jminnry t~&inp wns done 011 higher 
lexlel and older grnvels. 

dlthough nccnsional c11wk travews were m ~ d e  on present flood- 
plain deposits nnd taiIings? t~nrl  011 older grrmvels, ystematic testing 
was mtlinly restricteci to ( I )  sizttble, tlrens of Quaternary gravel, 
~~lietl ier or not cnrr~,ntIp being ~~liined, and (2) ~ I I P  ticinity of present 
workings, regardless of the age or o~ipin of the gravels being morllred. 

THE INSTKUMEHT 

The mdionctivity of the gravel ~ n c i  the placer samples was measured 
by a portable Geiger-Mneller gamma counter designed by the Geolog- 
cal Silwey. The teclmiques developed in the use of this instrunlent 
are discussed below. Because of inclement weather and hard usage, it 
was necessnry t,o protect the instrrment in the field by a pamffin-sanled 
wooden cwrrying case, designed to permit easy operntion and removal 
of the instrument. d snlnll cnnvns sling held t,he counter tulbe against 
the side of the wooden box which was then covered with a partraffined 
canvas skirt. Even ~ i t h  these precautions moisture occ,asionnlly 
would get inside tlie instrument and short-circuit some of the batteries. 

SAHPLWG PROCEDURES 

The general plan of snnzpling was to test selected areas of exposed 
gravels at regular intervals. Samples from sites of relatively high 
radioactivity in the field were then tested in a local field laboratory for 
semiquantitative detaminntjon of the equivalent-uranium rontent. 
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FIELD-STATION MEPEOI) 

During the fiPst weeks of the season the gravels were tested by tak- 
ing the instrument to the traverse station. In each area to be tested a 
traverse mas laid out and at regularly spaced stations on the traverse 
gamma co~mts  over R 5-minute period, or rureIy a 10-minute period, 
were taken mith the counter tube laid against the gravel or the under- 
lying bedrock, Air-bnclcground readings with the instrument held from 
1 to 4 feet ~bove  the ground surface were owasionally interspersed 
mith the regular station readings. Samples for testing in the field 
laboratory were taken nt stations giving relatively high counts, and 
occasionally, ns a check, at stations giving indifferent counts. This 
method of determining the gamma count of the rlutur~l gravel or 
bedrock was abandoned when it was decided, after comp~rison of a 
considerable number of field-st~tion and field-laboratory datn, that, 
the. count, tvas being inflllenced by effect'yp. 18) and 
by mass effect of the surrounding rocks. Essentinlly, it appeared that 
the eflectn oa the ca~lnter of any small but possibly significant amounts 
of heavy radioactive minerals, which could be recovered by hydraulic 
methods, were r n ~ k e d  by the effects of volnmetricrtll;v overwhelming 
proportions of plhles and larger rock fragments. 

ROUGH-SCREENED SAMPLE METHOD 

To eliminate part of the pebble effect a screened fraction of the 
gravel from ench traverse station was tehd.  For this purpose the 
rough-screened sample or "can samplo" matl~od was devised. 
When a grnvel bench, exp0se.d for nbout 1,000 feet on both sides of a 

strenin vnlley, was to be tested, an instrument statian was set up on 
the valley bottom midway nlong the expasure. Simpling locations 
arere surveyod by tape-compass met,hods at about 100-foot jntervals 
along both banks, and tlw section at each location was measured and 
descrihd. As ench loc~t~ion mas made, a sample was taken at  the base 
or lowest; exposed part of the gravel bed and at 5-foot vertical inter- 
vals if the section was thick enough. A sample was made by passing 
one-half cubic foot of g m ~ e l  through a 4-mash screen and collecting n 
I-quart, I4aunce can full of the screenings. Eight empty cans were 
c a r r j ~ d  in i~ 5-gallon gasoline can attached to a pnckboard. When 
the eight cans were filled and taken to the instrument station, they 
were &ted while nn0the.r groi~p was being collacted. The sample was 
pomed into a slightly larger can in which the Geiger-Mueller counter 
tube, prot,ecte;d by o wrtterproof~d canvas poncl~, had been placed. 
Fire-minute readings --we taken, int~rsp~wed wit11 bnckpround rend- 
j n p  taken with the tube in the empty cnn. The "can samples" were 
discarded after testing. 

In addition to the elimination of some of the pebble effect and nny 
possible mass effect, adoption of the rough-screened sample method 
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greatly increased the averire nrlrnber of traverse stetions whidi could 
be tested in a day tynd greatly decselased the danger tio the instrument. 
ltemoving and hnndling glare1 in the rough-screened sample nlethod 
intrduca volume inc~ensrs whicla tend to rednce, the gnmma count per 
unit volume of glbnvrl ; t,llis reduclt ion, lrowever, docs not nfFect in nny 
significant deRrbe tlln I-clntive concer~trntions of radionctive material 
among the d i f f ~ n n t  annbple 1ocalit.jes. 

The lnetltotl of sampling for tm ts  in t l~e  field J~bontory rarietl to 
some extent d11ri.1~ f lie wason, bl~t  lwmrl~o stt~ndtcrdized xhnt ,  the 
wme time thnt the rough-screened sntnple method mas ndapt~rl. Early 
in the sctnson, gravel swnples 0x1~- l ln l f  cubic foot in vol~irne were 
taken at field stntioils wliich hnd gnrnrnn counts of three to fnar or 
more n h ~ e  the air bccckprountf . hs n clwck against tho relinbi litmy of 
fidd-atntion tests, similar s n ~ n p l ~ s  were taken from soma lieltl sta- 
tions repird1e.w of the gllrrinln vrn~nt at the station. The sn~nple mm 
wnshed throug.11 n 4-mesl~ screen, tllc coarser rntlterinl w~iglled and 
discarded, ancl the sawnings dried. The minus 4-rnfiqIk rnnterial 
was next screened tl~roi~gh 7-mesh, und the rest~ltrtnt frnctions tebd 
with the counter. 'Il~e minus 7-mesh mnterinl wns forther screened 
through 12-mesh and ngnin the ms~rltnnt frnctions tested. The tests 
were made over 5-min~itt  intervnls and wela in tho followjng scqtrenm : 
backgrounci ; 1,1119 7-mesh f mctinn ; minus 7-mesh fraction ; field 
standard ; plus 12-m~s11 frnct ion; minus 12-mesh frnctio~x ; bwkgro~md. 
h y  fraction in t h i s  qnentqtr which mn wore than three counts pm 
minute nims~u bnrkpwanrl rr;~s xrrllil \\+it11 bnckarwnd and field ~tnnd- 
ard in the followjlig seqnenw : b n c k p o ~ ~ a r l ;  flnrtiot~ : field sbnndarrl ; 
fr~tction; bnckpmund. If the gnmmn colmt of any frnctian of a 
sample nppelared signifcant, a co~lcrnlrntc of tho l i env  min~rnls, 
about 113 : 1 by volume, 11-as 1ilrw1~ nt the Iwntion hy running 3 cubic 
fppt of  ravel IElrougIi n rocker nnd pnnning the cfennup down t o  30 
cu bjc j~lrl~es. 

Slator, the mi11as.4-mcsIl ~arnples obtained by the r.o~~gl~-~creened 
sampling methocl wen? wretluc~d to n 1-ohme of about 90 rttbic inches 
by splitting, This split ~nrnple then dried and screened through 
?-mesh, but not t.hrotig?~ 12-mesh rts Irns the enrlier prnct,ice. If the 
rnnterial at the field sttttiou JT-ns sand or clay, raltlier tllnn gravel, and 
the gamma count; Ivns rclntivrly high, a sample of nhotlt 90 ct~hic inches 
wns taken directly nlitl dried, and then tmted in field l n b o ~ ~ ~ t ~ r y  
in the usual sequence. 

Still Irrter, the method of taking the fi~ld-lnbrntory snmpl~q of 
gravel mRs finnllg stnlldnrdiaacl ns follows : A 11nl f-cnbic-foot sample 
was taken nt ench lwnlity which pave n rough-screened sample rending 
of 4 or ~norc  rounts n11o-r-e nir i~ackgrot~nd. If no rough-screened 
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sample tasted 4 or Inn1.n co~inta above air bnckg~muad in nny trnveme 
as much ns 1,000 fcct lnng, tlt lenst one mprese~ttntive field-laborntory 
sample 1 ~ ~ s  t,nkert in the tmverse 3s n chack against the ~ough-screened 
sample data. The snmpl~  wns wadled through a Crnesh screan. The 
plus 4-me911 rntlt~rir~l was weighed and discarded ; pebble counts mere 
rnxrle on some. T~IP  ~t l i t lus  Cmesh material was u7~igItccl and split to 
90 cubic i~ l r l i ~ s .  -4 cubic foot of gravel was put  t11rougl1 a rocker st 
ertck lwnlity nnrl tlie concentrate --as pnnnerl clown to 80 cJubic inches; 
then n 9 cullir-foot simple wes simil~rly concentrated ; at n few sites 
R c.r~bic ynrd of g l w ~ e l  RIIS w treated. 

Tlie split. fmln the half-cubic-foot. ample  wns dried nnd separated 
into t w o  frnctions with n 7-mesh sie~e. I'nrts of tlla fractional split. 
u~td nf tlie ~.aclrcr concentrxte s t l f i ~ i ~ n t  in v ~ l t ~ m e  for q~~nntitntive 
campsxison with the mdioi~ctive staaldnrd contniner ITeW taken. Fire- 
minute rendings on these part* n-ere run in the following q u e n c e  : 
I3ackpnund ; plus ?-ma311 fntction ; minus 7-medl f mct.ion ; standard ; 
I -r:ul>ic-foot rrwker snmple ; 9-cubic-foot rwker snrnpl~ : bnckpround. 
Any frrtction or concetltmte; linving it or more connts above back- 
grnand wns rerun in the wquenct! : bnckgrounrl; fr~rt ion : standard : 
f~nc t  ion : ha~~kgrouncl. 

?c trnverse: in-volvin~ the coll~ction of 25 to 35 r o u ~ l ~ - s c r e ~ n ~ ~ l  
s a m p l ~  n i ~ d  two or three complete Inborntorg-sltmple and rockcr- 
snlnple scts, was ordinnrily completed in 1 tlny. 

Idate in the: season i t  was rlecidcd thnt enougll dtltn had lwen cof- 
I~ctcd on t.he \veigltt of  enrIl aim-fmction of the hnlf-a~bic-foot, 
~rlrnple? and thm s~mplcs wpm omitted the.mafter. 

DIBCUSRION OF RAMIILINQ DATA 

Tha sfimpling dstn hnve been plotted on rt seri~s of sk~tc11 mnps 
1 - 6 .  On these nlnps the gmde of the difEem11t sarnplm, ~s de- 
t~rmined from tidd-lnbbol>.tary data, has been plotted in perrent 
equ ivnlent armnium. Tho fi ~ l d  rlntn hava k n  plotted ns totnl g ~ n ~ m n  
coants per rni~luk. Fol- ~ n c h  tl-averse the stated air bnckgro~rntl wits 
determined by nvemping: 1111 bnckgroi~nd readings taken in tho t rnvwse 
AWR. RrEef descriptions of flp traverses are F~VPII i l l  t,nhl6) 3. 

SLZE-FRACTION'S OF TEE C)RAVEL TYPEB 

The ~)roportio~~s of tllr diffewnt size-frnctions ilk mnny of the field- 
1 1 ~ h o m t 0 ~ ~  snl~lj>les \\'AS ( I e t ~ r m i n ~ d  n s  n b y p 1 ~ 1 1 1 ~ t  of the effort t,o rl is- 
wver whether the mdinnctivity of the snmp?err ~rrs clue tm grnirls of 
mdionctive miliernls or to mdioactive minernls in pebbles. The. 
nrerngi? perc~~lt, of the n r h i t l g l ~  size-fmdio~~s in the different FRTP~ 

types i s  given in table 3. 
nec!ca~ee rock fragments of maximl~m dirn~nsian p ~ t e r  than about 

5 i~~ches  were nvoid~rl in collecting tJw snmplw, the Qunternary bend1 



TABLE 5.-Locotlm and dseardptio?a o! tmeor8m 
IF9 InAImtes that t h  p d s  werp testrd by the Adrldtatlon motlinal; P Ind ln ln? thot flnvelr werr t r r td  

by t h ~  m u c h - x w n r d  snmplo r n ~ l l ~ n t l l  
- - 

Ijargdg E n w n ~  pmrvl in a cnt b n k  rm the rlaht l lm l t  of Cllehe Cwek upstrwm Irnm 
X l z w t  S w k  Ipl. 2). 

Low-IpwI Quatrrrlarr h n c h  fmw~l a~sd RWIIF hnlrock on Cachr Cwek lor 4,000 tevt 
upsttram lrom Oolrl Crcck- pomr Lallirrm lrlm t f i t r t l  rtrl. 2). 

Low.lrvA Qu%ternnrr; brnrhbnvl-+l nn'l F.m.r~r Irrfruck nn Cmche Crrek h~tucen  Oold 
and Znne I'rwks inrli~rla-s F r i r k w n s  urrrh~iius nt tl!c mouth of Uold C W k :  nme 
tarlinw R I W  twtr(1 Ipl 21 

Low-lewl Quarrrt~nry br~lrh pray?! ~d Fmnr tmlrock rm Cacbr Crpek Mween Cona 
and S - u ~ r t  r r t r k c  (111. 21. 

Quatmri:~rr hrnch prnvu.1 nt RraclCy wmklnm on Cuche Creek about 1.85 mil= upstmm 
lrom Goit1 r w r k  Ild. 2). 

Taihnes pi lm and Eocma, chjnn  Nlugpt Crept obaut 2,OWlwt npstmtm b m m  Its monfll 
(01. 7). 

lkr!lnp Qyaternury honch mv~l and R m n c  Mrock In n law cot k n k  on the left 
I rrr~l t  dr h u w c t  Om); nbwt 2,s&n,m rra.t lipstrenm imm its mouth (pt. 3). 

Lorr.-la~vrl Ol~ntvrnsrv Wnrh unirrhl or1 top 01 Inre Trrtimry mare1 in a left-limit cut h n k  
on N l l r w t  ('rvrk h h ~ i t  4 . y )  1cimt II~P~IW!II (rum I L ~  nluuth !pl.,:c). 

Grorpl (hrfvly rrwnl ku>rl trrlllrlr\) on slllr~lt Incll,lmt Roorl plakns ~n the I- pur! Of thc 
mrryon of hupr+.l Crlhrlt (111. :I). 

L ~ ! + ~ - l e r r l  Qllntvrrlurv Ia~ircll gribve), taillnpR and Emno bdrock on Kupcrt C ~ W L  fM 
ntrout,l,*n trhrt 11b6tr~t1til F~OIII I ts  mot!tb (pl. 3). 

M ~ ~ t o l c s l r i l r  1bnt1 ~r .~~ . tv :~ckt . .  Inlv Tcrtlnrg parel  nnd Q u a t m r y  daci+fluvlal PT@I 
In 'vl~~rrr~n's n-nrk1II~A *,n t l l r  11 ] w r l n ~ t  t m ~ h ' o l l  thc right 11mlt OI .\Tnp?vI Crwk 
dow115trh,:1n1 I~~III 1 ,lo, murm (prx). 

TAW Tt.rtj:~rv wr.bvrl rrnll ($!l:iwrrrutv glnclo-fluvinl g r ~ v o l  i n  A pully on the 1~11 limit M 
Slieaa'l P r w k  ~lt,r.$l~trr:im lrarm lhc mourh ol  t l ie mnyon and oppsi@ Mmpnn's 
wnrkln~s ( 1 ~ 1 .  a?. 

Quntvrrl.irp pl:~r~rr-Huv~~bl prllvel on the upprrmost bencli fm tho l d t  l im i t  nl Nl~apu~l 
r'rrrmk nrnit r !I[. niuuth o l  tho v a l l ~ y  (pt. 2). 

bra.  7'a.rtinry rr ,~vvl  nlmut 25 fe t  wrtLmlly below traverss Erl (pl. 3). 
Q r m t u ~ r i i ~ r ~  et.ic!n-!7nvisl wr.lvt-I nnrl IMP Tmtiary ptavd on the upwrrnmt  hncll  ml t l ~  

Ir.11 ~ l r n ~ r ' n l  Vuuca.t Prru-k a h ~ t  2.Wlwt upstream from themotit,h 0 1 t h ~  vulley (rll. 3). 
ror,tmur>rrr :rnrl l ~ r p r l r  on 10tb-IPI t b l  ~ U D k r n W y  hnch gravel 011 Carlle Crcck lrrlln 

V!rran>t ('rrtmk qlou.r~htrvon~ ;ilmost tn Tront Creel;. snme taillnpa wthrc trbstrcl nllrl n 
b~ rr..irllrbe< w.rr,? n1,1~1v on E~WIIC hdrock: trsv~ise R-5 inrluilas 'rrxqkl'u wtski~m.: 
1171 II 

I)o. 
1)0. 
I)o. 
l ~ l l .  
I )O. 

Qtlnil'rnfwy hnch pwwl on thr Ip l t l im i to f  Cache Cmkabout t,m lcrl up9trrmrll from 
Htlmhlw Crpek: W'~athfre1l's uvrkinpu (pl. 4 ) .  

Flur~ri-pluln m r e l ,  yualfm;lr?: bnch  prawl,  and1utcTerlisry ~ r c l  on Thl~nrlcr F r w k  
lrv ln it. rnu l~ l l i  tn I ha3 rnullth ol the cjlnmn (nl. 51. 

t10, 
- .  

1fitd6 'rertlnr wvel In HuuCham'g worlilngson thc uppwmrrrt hnrh an t b  bit limit of 
Th1rndt.r &WR s h u t  2.m I ep t  wDstmm trnm tllc mouth o l  t h ~  Thunticr Crcvl; mln- 
yon (pl. 51 

Quntrmrkrs henell mavel In Urnpan's  -kin* on b h r  Crcek at Palls Creek ipl. m. 
Q~r~~ta~rnt* rv  brnch ma~-P1 on ther i rh t  limit of Cache Crwk tor n h l t  l..Wl Iwt ~~~Ltrvnlrb 

Iron1 Fulln C'rwk ( p l .  5L. 
L t ~ t a <  'rrrhnry prnvel In krummennchcr's workin- I n  C l ~ m h n k o  Ot~lch (pl. 5). 
Cntu Trrt~rrg gravvl In Carhn's RVmliing? on Frllq Crrrk ahoclt 212 miles i t l W t r W m  

lroni Ifis mouth (pi. 5) .  
Flrnxl-pliii11 wnvr l  on Cwhe Cmrk at 1)olIar C w k  (!A. 5 ) .  
E'lond-plnll~ mclrel (mostig reworkwl tofltngfl) on l3lrd Cm-k lor a dfstanm ol 1.2oo Ipt-t 

uprrrthn1n lrorn I t s  moutll (pl. a).  
I n i t l h  l 'cr t lsry grnvrl in Wn~ncr's worklnm 1111 h l ~ l i  hrnch nn tC rtuht I tmlt  01 Bin1 

i'rrsk s h u t  ? 800 Iwt u t r ram irom itx molt! h (id. li). 
Q~I~L~CILIHT). p l 8 e ~ o - f l u v l d ( ~  grav~1 on tha. lm l r ~ n i l  r d  l'rtrrs Crwk  nhmt 2,2M h t  ulr 

strmm irnm ttlc moutll or 1111: mnyon (111. (I). 
FIfnd-ll lain rrmvel at Petersville (pl. (i). 
Flwlq~lrrln m r P 1  on \Tlllovv Cnaek nhout 1.6 mllc$ u p t r e m  lrom Its mwth  ipl. 61. 

g~l lvels  t111d the late T~r t in ry  gr:lvela nctunlly nvprnge sligl~tlg less 
mintn4-mesh materinl t h ~ n  i s  indirntecl in tnMn 8. 1~1rge cobbles niid 
boulders are not cornnlon in Quatc~~lnry glneio-flnvinl & ~ n v e l ~ ,  and 
nre rare in Eocene grtl~els. nt~cl  t b ~ ~ v f n r ~  tho  six^ distribution give11 
for them  approach^^ the true proportions. 
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The dnta indicnts Zhnt the pnre l  types are not readily distinguish- 
able an the bnsis of site distribution for d ~ e  mesh-size 1 1 4 .  

PEBBLE GOMFOSXTION OF THE GRAVELS 

The? ppbble compositions of the swcrnl tppcs af y-avel were de- 
te~minrrl by cotll~ts of 100 pebbIes selected at  rnnclom from the coarse 
fraction (plus4-mesh) of ench of n nnmbpr of the half-cubic-foot fidd- 
Inboln tory st~mplrs. 

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

The t y p ~ s  of pebbles ~rco,nnized aerc : 
Slate rand grngnnrkc 
8rhl~tnne rovk 
Chert nnd q n n r t z t t ~  
Crmmted c o n ~ l t ~ ~ n ~ r a  tr 
I~IIPOIIA ~nck* frr~lk 
Ignpnna rock. weather4 
V ~ i n  qnnrtl: 
Clny and llgnlte 

'flia p~bbles of sln t~ nntl grt~ytvackc, cl~aract~risticnlly saha~~gular, 
nl-o appnrcntly deriv~d froin tho Meaozoic b~drnck exposed in tho 
Dutch nnrl Peters T-[ills. 'Shp schistow p~bblrfi nrt? chlori tic ~ n d  prob- 
ably n1-e tnetx1norphorscc1 grnywncke. 

The chert pelbbl~q nre iis~~nlly wcll-roundd nnri nre commoi~ly light 
p i t y  to  blnrk. 'I'l~o qi~urtzite pcl)l>l~g nra ttlw M - P I I - T o I ~ ~ ~ c ! ~  nnd nra 
pnernIIy inrttfe 1q1 of w e l l - c ~ l n r ~ l k i l  fine snnd grnins ; fresh frnctuse 
surfaces 11rc 1 igllt: grny 61. ycllowisli wltito. The cmanted conglom- 
rrnte forins di~t~inctivo pobbles consisting of gmnll, well-rounded fmg- 
menha of chert, qunrtzite, nntl vein qnfi~tz well-cemented in R matrix 
of nrgillitr or grt~yrvnc'lz~. Tho rh~rt,, quartzite, R T I ~  cemented con- 
glomarde map be C I P ~ ~ V P ~  f r01r1 1'1tleozoic srtlimcntnly ~*ocks cxpose,cl 
in tlie Alnska Range. 
Igneous pebbles nre loninly conrx-grained granitic nnd dioritic 

rocks, but include nphnnit.ic, fine-grninecl porphyrltjr: nnd aplitie mcks. 
The pebbles gonpetl ns n*~nthercd ignmas rocks nre well-rounded 
rnnsses of limonitic t~lnterinl and qunrtz grnins, npprtrently representr 
ing fragrn~nts of coarse-grained granitic rocks thnt wore subjected to 
~xtremr weathering 11ft~er ftuvinl trntrsportntion nnd deposition. 

)1fV2 BTI& tyW 0t WITPI 

---- 

Nun~bfrnl 
surnl~lty 

Minus 
7-meqh 

Crnesll 

---- 
Mlnrrs 4- 

'!-;:? 
--- 
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The vein qllnrtz ~~ebbles  are usually white, and mnge from well- 
ro~~nded f raments ,I pparently derived from re~rorked alder pavr . ls  
ta sahngdnr h p e n t s  from the recent el-osiat~ of T Q ~  US ill the 
Mesozoic b ~ d m k .  

The clny ~ n d  1I-ite fragments are d e r i d  flwm the E m n ~  bed- 
k The .rln is in hlue-pmp to p x y  bnlls, ant1 the lignite orcurs ns 
hro~vt~ tn blnck fragments. commonly splinter dkrtpd. 

Tlw nrernge p&ble composition of four of the pfivcl types fire 
shown in tnble 4. 

'rile tnbnl~terl cwnpi t ions  slion. thnt E o c e u ~  ~ l r ~ c l  Q~intet'~~nry 
brrlcl~ grnvels rtre wnclily disting~~ishabls from the ltlte T~l-tia~ry tt nd 
the Qattf~rnnry glacio-flnrinl gravels m-ell aq fro~n one t~notller 011 

the btisis of p ~ h h l ~  con~position. There is essentially no diffc~.rnca in 
pebblc cornpnsit ion b,tn-wn the late Tertii11.y m i  t l ~ p  Quritenlwy 
glncio-flurinI gravels, thus suggesting a similar origin for theni. 

TIM grnvels nlsa show differences in other sedimentary chnmct,aris- 
i,ics. TIIC pehblefi of Rocene gravels are well-so~ted and usually well- 
~wunrlpd. M I I I I ~  pebbles nse polished nnd m:my others snp~~tirinl ly 
~ t a i n ~ d  hrigllt y~llmr-brown. 

The p ~ b b l ~ s  nf tlw late Tertiary g r ~ v e l s  are not as ~vell-smtrtl ns 
those nf the Ewene grnrels nilrl are uslially only suljrn~lnrterl. 130111- 
(Jew as murll as 3 feet 101lg OCCUI- IwaIIy, xlthouglt most of t h ~  rock 
frmagml~nts are less tllnll 1; inches long. Portions of the lntp Tp.rti:try 
gravels hnve been deeply \\+.eaatliered 21s sl~own b ) ~  their y~llon-islr color 
ntld 11s tile mlatjve nbundrlnce of soft friable pebbles. 

I-' i--- 
ShLe and gray uaclr~. ........................................... 
Acl~Istw rwk .................................................... 

............ Chert. nnd crt~arttllr .............................................. 

........... ('errlihntrd cr~nplomcrutr! .......................................... 
IPIIMIUP. ~ w k ,  Irmh ......................-...-.................... 
Ipll~(1lll r ~ k ,  16'1.~1 tl~rt~lh ............... .... 
l'ahiri qlr:irlz. ..................................................... 
CI:'.y nnd i i~ni te  .................................................. 

The p~hbles jn the Qulttsrnnry glncio-fluvial plxvels are sub- 
mmded ; some tire strintrd. These g&Lvels are poorly sorted anrl in 
mitny plttces cwnttkin lwi~l(lers ns nlucll as 1 foot 01- rarely severill feet 
in length. The lnrgcr Soulclsru nre almost invariably granitic or 
tlioritic types of iffnrwus rockg. 

The Qunter'nnry hnch  prnvels uui the gavels  of the pmserlt flood 
plains are poorly sorted. S o m ~  uf the pebbles and cobbles nre well- 
rounded, bnt mast aro sul~munded to subangular. 



16 MINERAL RESOURCES OF AUSRA 

The large amount of igneous rock material in the Fmne puvels  
i n d j ~ t ~  t l ~ n t  t l i ~  gmvels were Inrply rlerived from the core of the 
main Alaska R~ngn .  During Inte Tertiary time the source of the thick 
gravel depwits was closrr to tile bnsin of deposition and presumably 
was the I)utcli und Poters llills wEirre Inl-gc? nreas of ofhie.sozoic slate 
and grnywtlcke were cxpmil. Tlw pebble composition of the glacio- 
Auvial gravels points to a local origin for these deposits; they tappar- 
entlg were In id  CIOWII duriilg Quat,enlnry glaciation when locd ice 
mnwes in  the DntcR nnd Peters I-Eil Is were eroclilig the eex1osed bedrock 
of M~qazaic n p ,  'Slw Qnt~t~rilzrry bench nild the flood-plain gravels 
linve c1enr.l-j 1)cen derived from the; erosion of all the older bedrocks 
and p v e l s .  

RADIOACTIVITY 

A total of 981 field t cab  were mark in which the counter was t,aken 
to t.lie trnv~rse nrea. Of these, 455 were field-station tests and 526 were 
moglt-sctr~n sntnple t~sts. The gammn-count data obtained in these 
fie.l.ld tests nr0 ~llmll l~t' i~ed in tnble 5. 

F-W-LaBORATORY TESTS 

More thnn 350 equivnleat-uranium cletern~inations mere made on 
different size-f tnctions nnd gnfrit y concentrates of placer samples in 
tho field la'tmratory ; most of these lire shown on plates 1-6. ,4 tots1 
of 339 of these determinations was used in the compilation of the 
summary of ~ q u i ~ * n l e ~ ~ t - t ~ r ~ n i t i n l  data given in taMe 6, No significant 
vnrintion in the. quivalent-umnium content of the different gravels 
is apparent. The slight increase in equivalent-~imniurn content as 
the gravels are ctlncentmted by gravity methods (see weighted aver- 
ages, table 6 )  ~upportfi. the belief that essentially a11 the radioactivity 
present i ~ ,  in the smaller size Itenvy minerals of the placers. Plates 
1 and ti show the numhec of pounds of g r a v i t ~  concentrate per cubic 
psrrd m v e r e d  in the samples having the highest degree of concentra- 
tion obtnillecl a t  encll sample location. As the henq minerals in these 
concentl-tltes t~re diluted by x mnsidernble roEume of lighter mjnerrlls 
nild rock fragments, the rndioactivity is also low, ancl the highest test 
on a concentrate shows but 0.009 percent equivalent uranium. 

Gravity concentration of the moderately heavy minerals (a3 dis- 
tinp~ished from such minerals of high specific. gravity 3s golrl) IT>* 
pnnning ancl roeking is not eficient It is probable that from 16 to 
50 percent of t,ha henrry minerals origii~ally present a m  lost during 
concentration. Such losses, however, are largely inherent in any in- 
expensive method of working gravels, and determin~tions from sam- 
pling of this sort am thus probably fairly indicative of expectable 
recovery by common placer-mining methods. 
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4~11rtls 7-mmh .............................................. ( I 

tare Trr t~ : t r~  wurcIS: 
Gin- lr:~ciio~i. 



18 MINERAL RESOURCES OF ALASKA 

Field-l~bomtory t w t s  were mnde on 24 sluice-box concentrates col- 
lectetl from wveraI Ilydraulic-mining operntions in the: area. Also 
tester1 were 17 pan~~ecl cuttillpi from drill holes put clown by the 
Alaskan Exploration and Nining Company in the viciniky of the 
I3itd C m k  workings. The clnta on these concentrntes nre shown in 
table i nnd the loc~tians of tlrme collected in the Cache Creek mxter- 
shed nre plotted on p l ~ t e  1. The gravel ytlrdnge in the table is 
only approximate, Yravjng been de.rjv~1 from rorigh estirnntes fur- 
nished lq the oprntorrs. Mlrch of the; material of mineral-pain size 
is lncking in the sl~aicc-box concentrates, pnrticulnrl y the very fine, 
henvy ""Blwwinp,'? which probably contain a hid l  propartion of any 
mn~lianctivc mine~nls present. 

The pebble effect a~ent.ion~cl arlier in the discussion of sampling 
m~thods is nppnrent in the summary of the field gamma-count data 
(table 5 ) .  The weighted avenge ggnmma count per minute for the 
rrruglz-screened snrnple tests is 0.6 m11nts per minute less than thnt  of 
the field-station t ~ s t s .  This average lower rnunting xnte is attributed 
to the screening out of t l~e  pebbles, nlthougl~ it may also be due to n 
1e.ssening of the total mass aflecting the inst.rument. The slight dif-  
ference in the guivnlent-uranium content of the minns 7-mesh and 
minus 4-, plns 7-mesh size-fraction (table 6) is also ascribed to the 
removal of coarser material. Thus, it is concluded that n c l ~ r  ap- 
proximation of the ra<liomcctivity of recoverable minerals in pl~lncer 
deposits can b~ mnde by the use of the count~r on mnterinl smened 
down to mineral-grain size. 

TABLE 7.-Data on a2tibe-bm and uim't~r cmcmfrates obtoinrd frm plttcer- 
minfwg a p e r m t b m  im P d w  dkfrict, 194.? 

[Cubic yss& of -we1 worked unknown unlm shorn. Ape: ET. late Tertiary pmcels; I T .  JfmoIC 
bedroct: 8, Qnetcrnary bench navels; R. ReePnt flrmd-plri~n mrelsl 
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I I 
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II*P~'I'II~~PI~'s cut an CWIW CFPC~, 
I *MI f r v t  dnwnstrmm from 
,i7nr:%$k 1,s tvt,rkintc. 
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TABLE 7 D s t a  mr ~itaice-bon and 8f~&i&w ooncmtrol~8 obtnimed porn plneer- 
nrining operatima in r ~ w t a n  district, 1fl5.5-Continued 
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LABORATORY STUDIES 

*.-- ................. ...,....... 
.................................... ., 
...................................... 

Most of the f ie ld- lahrnto~~ m p l ~ s  collected in the Yentna district 
mere taken to Washington, D. C., for nhltlitiol~al study, ptlrticularly 
for identification of the, rndionctive minerals. For this purpose ser- 
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ern1 concentrates showing relatively high radioacti~i ty were selected 
from ewh gravel type. From e ~ c h  of t,l~ese a grain-size portion 
(minus 40-, plus 100-mash) was selected tind five frnctions p r e p a d  
using heavy liquids (bromofor.m, sp gr 8.8; xltd rnethylene iodide, 
sp gr 3.3) and a magnetic separdor. 

Light, apeclflc graoitr <2.8. 
Specific gravity >2.8, <3.3 ; magnetic. 
Specific g i a ~ i t ~  >2.P, <3.3 ; non~nagnetic. 
Specific gravity >3.3 : magnetic. 
Ppeci~Sc gra~Et~  >3.3 : nonmagnetic. 

Porkions of these five fractions of several of the samples were then 
monnted in hkelite on glass sIides and exposed by coiltact to alplln- 
my spectroscopic plates for perids af 4 to 14 days te determine specifi- 
cally which grains mere radioxctive. 

COMXOK CONSTXTUENTS OF CONCENTRATES 

The concentrates from the several gravel types studied are much 
the same in minernl composition. The proportions of the different 
rninernls, however, vary to some extent, nrid t.lle variation apparently 
i s  chaxacterjst.ic of certairl of the prayel types. The following min- 
p,mls are the abundallt and common constitlrents of the coilcentrates : 
zircon, hornblende, hy persthene, nugite, epidote, gnrnet, pyrite, il- 
menite, chromita (or a chrome spillel) , caysiterite, m~gnetite, quartz, 
and altered feldspar. The mi no^ and erratic constituents are goId, 
tour~nali~be, andalusite, Liotite, clllorite, iron oxides, allanite ( 8 $, ar- 
senoppite, copper, st ibnite ( ? ) , apatite, sphene, monazite, p ~ ~ w a c l r e  
fragments, iddingsite, preknite, rt~tilet ?), m ~ r c ~ s i t e ,  galenu, and two 
unidentified m i n e r a l ~ n e  of them brmwn and wedge-shaped, the 
other ~rhjtidi and anhedral. PIrttinnm has been reported by Mertie 
( 1919) in some of the pl~cers  of the lyentntt district, but v-as not follnd 
in the samples collected in 1915. 

The Eocene sands and gravels clrnmcteri~ticallp have heavy-minerzl 
suites low i n  slrlfide minerals, and lacking in  tourmuline snd apatite. 
I-lenvy-mineral hactio~tu from the lnte Ter%iniy gravels a1.e rich in 
pyrite, whereas Qnaternnry benclr g~~~rels hare heavy-minel-nl frac- 
tions characteristically high in nniialusite nnd cassiterite. Apatite, 
tourmaline, monazite, allnnite ( ? ) a i d  iddingsite ( 1 )  are more abun- 
rlrult in the Amd-plain gravels than in the other gravel types 

RADIOACTIVE MINERALS 

The source of the mdionctiritv in the snmpEes collected in 1945 ap- 
pfireently is due chiefly to ~llounzite which normally contairis from a 
f e r  percent to about 1 I perrent thoris ( Frol~del and Flei-her, 1052, 
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1,. 7 ) .  The ~nonazite nccnrs ns lemon-gello\\*, euhedwl, wedge-sllnpctl 
nionoclirlic crystals. 

Zircon, wl~ ich  is  ~strnol-tlinn~-il~ abundant, may pmibly br sl iplltly 
r,dionctive nntl rrsponsi ble in pnrt for the nldioartirity IIIP$IHIII'P(~. 1111 t 
direct eviclenrc is lacking. ,lccording to Froildel 11ud I~kisrlier 
(1952, p. Iti) zirlcon m:ly conhlin sereral perc~nt ~ ~ r n n i a m  and tllol-ilzm, 
~ l t h o l ~ g h  i t  is I I ~ I I R ~ ~ $  Inw i r ~  these elements. Tlw zilrou is c.l~:lt.nc- 
leristicnlly in enl~et?clml, tetrngo~~el ~wisrns i lz~d 1?l;ln1 ids, ge~itl':tl ly 
r:olarless ~ l t  IIOIIEII SOIIIP ~ryl j t i~ls :Ire t i i i t~ l l  ~ I I I - ! ) ~ P ,  blue, pel lnw, nut1 
!~mwn. 

The only strongly rndinntt ice 11ii11ers11 l10tecE occurs in black. l u ~ ; -  
trolls, nnh~dr111 grni 11s iuld is  tentati~rly identified us iu'itniui t ~ . ~  1 t 
is the only mincrnl whicli dnr.kt?ns ;un alplin-my spectroscopic p l n t ~  
:tfier 3 weeks exposutu3. ()~tIy n fegr- grains of the urnninjte ( ? ) IT PI-^ 

w n .  hiow thnn likely i t i s  the same mineral identified t ~ s  nrrlni- 
nite ( ? ) by TAPWII writ ten commitnicxtion, 1945, t o  Harder n ~ l d  
Reed). 

Tn conclusjorl the w1ite1.s heliere thnt the placer deposits examincd 
in the Cache Creek-npp~r I'rtrrs ("r~rl i  ~WI I  {lo not contain sr~fficient 
amounts of radionctire n i i ~ ~ ~ r : t l s  to b co~lsidpl-ecl nu important reserrcls 
sf nmniurn and tllo~.iarn. l l o ~ \ - ~ r r r ,  hnusp the stodie~ made in 1945 
did not. investigate the sites of rt~dinnrtir-e pltlcers on Canyon nrlrI 

Poorman Creeks, rind otl thp Tial~iltnn River (table 1 ) .  it cannot be 
posit,ivelq assumed t l ~ n t  21 11 plttrers i r t  the Tentna district are unfnvor- 
able for the occurlwlcc nf sipuilirnnt conventratinns of rudionctive 
mi~ternls. The mrrrmnrPs 011 I'oo~rnnn nnd Clanyon Creeks shor~ld be 
ronsidered i l l  specific r~~rarrl to  tlw I'PI ntionship of the plncer deposits 
to possiblp ~ ~ l j ~ ~ e ~ l i z e d   IPS i l l  flip b~tlrork (JIertje, 1919, p. 257-262). 
T h e  rleposits on f l ip  I t t ~ l l l i l f n ~ t  R i w r  it laP ~t S ~ ~ P S  11-here it moulrl be 
possible to work g r ~ n t  qulu~titics of gritr~E by large-scale plncer 
metllocls. The mdioxctivit!? nf tJ1~ l i l i l ~ i l t ~ ~ : l  I i i ~ ~ r  pl;~cers is also 
tine tn tlie occurrence of ruunuzite ~uitl  ur:ulil~ite( ? ). The eqairi~llent- 
~ ~ r n n i n m  cor~tetlt of the sttmples nl)p;~~*eritly is dtie to considerably 
 tio or^ lirnilil~nl than thorium (tnhle 1 ) . In adilition ta the uraninite ( ? ) 
:tncl mo~ollazite, I ~ u s e n  (1r.1-i tten co~t~rnul~icat ion, to EInrrl~r and 
llwd 1945), indicates thnt the Knlliltlin lt i c ~ r  concentn~tes coi~tnin 
varying arnour~ts of apatite, ct~ssitcrite, feldspar, p;vrosene, quartz, 
RP~IPIIR,  spinel, tourrnul jne, and xiwtm. 4'11e!* a l w  trco~~tain garnet, gold, 
I ie rn~t i te ,  iln~enite, Ijrnollite, mapnet ite, nnd plnt ~ I I I I D I  (Mertie, 1919, 
1).  2 G ,  263). ( lSee also nppeiulia for rnine~nlogic n~lalysis of sample 
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obtained s~rbsequent to the preparation of this report.) Inasmllch as 
the JC~l~iltna River placem rrlny offer possibilities for working large 
y a ~ l a g e  of gravels it i s  possible that  t,he total value of recovernble eco- 
nomic minerals may be sufficient to warrant further prospecting of the 
placers in the present flood plnin nnd low-level bench p n ~ e l s  from the 
confl nence of the IIahiltna with the Y~ntna River to the toe of the 
linhilttia Glacier. 
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APPENDIX 

SUBSEQUENT hlTNRRALOGZC ANATAY HIS, 1950 

Since the  preparation of this report a prospector's ~snrnple was re- 
ceived in 1950 which mnp he a concentrute from one of the holes 
drilled nt Red Hill Hw on thc Knhiltnn River in 1917 (Mcrtie, 1919, 
p. 2W) ncross the river h r n  Round Bend Bnr. The six8 of the sample 
received was too small to permit nn accurate analysis of the rnriio- 
actiri ty, but qualitative tests shoowed that it was extremely r~dionctive. 
A rnint.rnloric nnnlpsis of the snmple by M. G. TWlite is given l~elow. 

I Ilmenite - - - - - - - - - + - .  -.--.: 
Monazite _--- - -_  _. - . - _ _  _ _ ' 
Xircor~  - - - _ - - -  - -, . - . , . . . - 
Maguet,ite_-- _ -. , - - . - . . . I 
Platinum _.-- - - - . - - - - . - . - 
Scheeiite- - - _ - -. -. . - -. . - 
1,ranothorianite .- - . . - . - . - 
Garnet ._ - - - - - - - - - - - - - - . - I 

Estimated 1; 
volume E l  Mineral 

(percent) 
I ' 

E~tilnabd 
volurnc 

(percent.) 

Cwiterite.. . - - - . - - - - - ---  
Sp!mnc ---- - - - - - - - A - A - -. . 
Rr~t.jle- ---. . . - . . _- - - - -  .. 
Horn blendc. -. _ . . . -. - - . .. 
Crocoi t.e(?). . . . - - . - - - _ _ .. i 
Riotitme-.- _ . . . . . _ _ - - -. - 
Cold ...-- -. -. - .  . . - - -  - -  ..: 

I 
I 
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