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RECONNAISSANCE FOR RADIOACTIVE DEPOSITS IN
SOUTH-CENTRAL ALASKA, 1947-49

FART 1, --RECONNAISSANCE FOR RADIOACTIVE DEFOSITS IN AREAS ADJACENT TO HIGHWAYS IN
SOUTH-CENTRAL ALASKA DURING 1947

By R. M. Moxham

ABSTRACT

A radiometric reconnalssance of the areas
adjacent to the principal highways and secondary roads
of south-central Alaska was carried out during the
summer of 1047, The invesUgation included the exam-
ination of nine gold-placer workings, five gold lodes,

a gypsum mine, and a copper prospect. Nearly all types
of rock cropping out in the highway beil were tested,
No signiffcant amounts of radioactlve material were
found,

INTRODUCTION

The highway System of south-central Alaska
(pL. 1and tig. 1) offers ready access Lo & mineralized
region of considerable g{zé from which little informa-
tion on radioactivity had been obtained prior to 1947,
The objective of the 1847 field work was to make a
radiomelric raconngissance of the ares. This entafled
testing varlous rock types for radicactivity, invest-
igating lode and placer~-mining operations, and collect-
ing placer concentrateg from as many streams as
possible to determine whether radicactive minerals
were being liberated {rom bedrock in the various
drainage basins by srosfon,

Reconnaigsance of the areas bordering the
principal highways in Alaska was begun in 1948
(Wedow and Matzko, 1847)1 This report gives the
results of a continuation of the previous year's work,
The 1847 tield party, consisting of Robert M, Moxham,
geologist, and Donald R. Olson, camphand, began
work in June and-terminated in September. This
work was done on behalf of the Division of Raw Ma-
terials of the U. S, Atomic Energy Commission,

GECGRAFRBY

Mountainous areas separated by broad lowlands
make up that portion of south-cenira) Alaska with
which this report i3 concerned, The Wrangell
Mountaing, sltuated between the Chugach Mountains to
the south and the Alaska Range of the interior, are
partly voleanic in origin and include some of the high-
est peaks In Alaske, Io the Coast Range, or Chugach
Mountains, rugged peaks 4,000 to 7, 000 ft high border
the coast of the Gulf of Alaska from the Canadian
border to Cook Inlet. To the north, the broad lowland
of the Copper and Chitina Rlvers lies between the
Coast Range and tbe Wrangell Mounigins. Tbe north-
western border of the reglon |8 marked by the
1Sce references clivd.

Talkeetna Mountains, an {solated mass separated
from the Chugach Mountains by the Matanuska Valley
and from the interlor by the Copper and Susitna River
lowlands. The latter drainage basins include a vast
area of glacia) moraine and oulwash extending from
north of the Talkeetna Mountalns southeast to the
Wrangell Mountains.

As referred to Inthis report, the southernhigh-
way belt compriges the areas bordering the following
highways and secondaryroads in sonth-central Alaska;
the Edgerton Highway, locally referred to asthe Chitina
road; the Richardson Highway tromGulkana to Valdeg;
the Glenn Highway from Anchorage to Glenn Allen; and
the secondary roads inthe Willow Creek mining region
northwastof Palmer. The Nizipa and Bremner mining
areas were Included in the reconnaissance, although
they are some distance eastof the highway belt des-
cribed above (fig. 1and pl, 1).

MEASUREMENTS QF RAD]OACTI‘}ITY

A standard porilable survey rneter, equipped
with a single 8 in. beta tube, was employed in the
field. Invastigations included spot ovicrop tests of
the various rock types; panning stream gravel to ob-
tain heavy-mlneral concentrates; investigating mines,
prospects, and mineralized 2ones; and testing and
collecting mine concentrates. Standard methods were
followed In making semiguantitative measurements
and spot chacks. The proceduraes bave beendiscussed
in detall by Stead (1945) and Wedow and Matzko
(1947, pp. 5-7). In the laboratory the rock samples
were crushed, and the equivalent uranium (hereafter
referred to as eU) content of the unconcentrated
material measured on the basis of the beta count.
Flacer concentrates were treated with bromoform to
Temove the minerals with a specific gravity greater
than 2, 8, and the eU content of the heavy-mineral fraction
was determined on the basis of the beta count. The
localitles at which tests were made are shown in
plate 1.

AREAS INVESTIGATED

Wrangell Mountains

Geology

Only the southeastern part of the Wrangell
Mountains was visited In the course of the examinations
described In this report. The Nikolal greenstone of
Permian and Triassic(?) age is the oldest formation
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in this aree. The unit consists of approximately

'4,000 ft of dark altered lava flows, many of them

coarse-texturad and amyqgdaloidal. The greenstone is
overlain conformably by the Chitistone limestone of
late Triasslc age, whose thickness is approximately
3,000 f. The limestone in the lower part of the for-
mation is gray and massive-bedded; that in the upper
part of the formation is increasipgly thin-bedded up-
wards and passes by transition to a black shale with
a few intercalated limestone beds. The Chitistone
limestone {s overlain by the McCarthy shale, of Triassic
age, and the McCarthy by the shales and sandstones
of the Kennicatt formation of Early Cretaceous sge.
The Permian, Triassic(?) and Cretaceous rocks have
been intruded by dikes, sills, and laccoliths of Ught-
colored quartg diorite of post-Jurassic age, In most
places these intrusives have had little effect on the
couniry rock, though local silicification of the lime-
stone and shale and recrystallieation of the limestone

have taken place. A detalled description of the geol-
oqy of the area iz given by Moffit (1838, pp. 42-43).

Nizina district

Minersl deposits and mining. --The Nizina dis-
irict, in the southeasiern part of the Wrangel! Moun-
tains, is noted for the production of copper, principally
from mines of the Kennecott Copper Corp. It is asti-
mated that more than a billion pounds of the melal
were produced {o this area from 1811 to 1938. Since
1938 the region has produced only a few tons of native
copper. Gold has been produced from placer deposits
of Dan and Rex Creeks for many years, but the total
value of the gold is relatively small,

Ragdloactivity studies. --The materials tested
and the results of the tests are listed below:

Radioect,ivitg
Sample no. Location Type of waterial (in percent el)
10 Dan Creel ---=~ccmmmemea Shale (Xennicott 0.002

formation).
11 Dan Creek Panned concentrate--- -000
tributary.
i2 Rox Creek =-ra-uacacaneon Shale (Kennicott 002
formation).
13 Young Creel ~~~---ccacca-. Panned ooncéntrate.-— .00l
14 North of McCarthy----w---- Shale (MoCarthny -000
formation).
15 North ot MeCarthy----—--~ Greenstone (Nikolail .002
formation;.
16 Near Kennecobtt. . ___ .- Granite. v vwuw e v o = .001
25 0'Neill mine, Sluice-box concentrate 000
Dan Creek.
86 Coititu Mines, Inc. | = —cmemmo—oaw o V- TSP, .000
Rex Creek. '
Spot. checks (1) Shale (Eennicott Insignificant.
. ) formation).

13everal localities.

The Keunecott mines could not be examined,
a5 the property has been closed since 1938,

Chugach Mountains

Geolagy

The Chugach Mountains consist mainly of
dark metamorphosed argillites and graywackes,
probably of Mesozolc age. These units are inter-
bedded with altered extrusive rocks in the western
part of this range. Carboniferous argillite, con-
glomarate, quartzite, and lava intruded by quartz
diorite crop out in a relatively small area nesr
Toosina. The geology of the Chugach Mountaing
has been discussed in detall by Moffit (1935, pp.
18-28) and Capps (1940, pp. 53-64).

Brewner district

Mineral deposits and mining. --A small amount
of .gold has been produced from lode and placer
mines In the wvicinity of the Bremner River,sooth-
west of the Nizina district. Most of tha metal
has been taken from -placer deposils on Golconda
Creek and adjacent Streams -and -from lode mines

in the valley of Golconda Creek. The district
has been inactive since about 1241.

Radloactivity studfes. --Lack of time limited
the work in the Bremner area to the collection
of one placer sample from sarface gravel in the
vicinity of former mining operations on Golconda
Creek. The heavy-mineral fraction contained
0,004 percent eU. A small percentage of zircon
and sphene i3 responsible for the siight radfo-
activity.

Klutina district *

Mineral deposits and mining, --The Klutina
district includes the areaz drained by the west
tributaries of the Copper River between the Tiekel
and Gullmng Rivers. There are many placer and
gold-lode prospecls {n the district, and mining
has been carried on sporadically for many years.
Fall, Boulder, and Hurtle Creeks, in tha vicinity
of Tieke, and the headwater trihutaries of the
little Nelchina River were the principal Sources
of placer gold. A pumber of gold-lode prospects
are {n the vicinlty ‘of Tiekel. At the present
time, however, mining is confined to one placer




operation on Albert Cresk, a headwater trlbutary
of the Little Neiching River.

Radionctivity studies, --The wmatarial tested and
the results of the tests are listed below:

Radicactivit

Sample no. Location Typo of waterlal {in percent afl)

1 fNorth of Rook Creak--—---- Extrusives 0,001
iCa.rbonifemua)
2 pippin Lake --=-e-Zo--—o - onit.a ------------ .000
4 Mount du Relle cemamceccae | e D ma 001
g Squirrel Creek —--—---—-— Pa.nned concantrat.e - .000
Bernard Creok -~mme—-momaua DIoYLte -——-—-—mmmna 000
g ----------- o =eom—— Panned concentrate-- Mo
Rock Creek ~~-mmmema——acen | mmme o 4o —--eemnn .000
] Littls Tonaina River | ;eememoo Ao =====-=n~ 001
tributary.
1 " Mekel RIvVOr wwweo———ooov [ e do —=—mmeiee .003
1 Atandoned Elaoer mipa, = | @ eem-aca- dD re-wm—a—- .003
Fell Cresok. f
PR= I Tiekal River tributary --- | = «e-meee- 4o ———v-va- .002
20 Abandoned placer uﬂ.ne -------- 80 ———vem .002
Bouldsr Creek, -
21 Stuart Creek ~-~remm--o-2e | amme do ——-wuaaa .002
22 ‘ Mile 38, Richardson 8ehASt —cmmmmmicme s .002
Hphway.
23% Mile 64, Richardaon Graywacks «—=-=-——w- 000
‘H.tg.hvag.
a2 Little Tongsina River Panped conecentratse.- 001
tributary.

gﬂ Bernard Creek w--=-m-v—~o-— VR 7. G .00
Tanains Rlver wwe——eee—— | —aee do ———==a-- .00l
3 Tonaina River -=-=em-——-—- mcrmvemme Q0 ~mmemuma 000
Caprev River trlbumry -— | mmee——- 40 ——-emeee 000
Tazlipa River tributary-—-- | = «cceae-a- 4o ———wmeaa Nelve]
Little Nelohina River --—— | = =ceuoo—o do ———eeem 000
Crookad Cresk trilbutary--- | ~cee-eo- do ———esmea ,000
5g Crooked Creek tributary.——- |  eceeeeooo % Ve .000
Albert Creek -~---cemav—a-= | memmeam 80 ~vmwo—-e 00D
Q Crooked Creok «-wm-m-w--—- |  aceeer do ——meone 000
MeManon mine, Albert Creeck Sluice concentrate-- 000

Spot oheck Along Richardaon Ovaywacks and argll- Insilgnificant.

Ay. . 1ite (Mesoczolce).

Spot oheck Holland-Townsend prospact, Gold lode, dump mata- Do.

11 wmilas south af Tlekel.

rial.

Valdegz district

Mineral deposits and mining. -~The Valdez dis-
trict cornpriges the coastal flank of the -Chugach
Mountaing and the northeastern part of ETrince
William Sound in the general vicinlty of the town
of Valdez Most of the mines in this area have
besn i{dle In recent years. Previows production

was chiefly gold and copper.

Many gold lodes

have been prospected In the valley of Mineral
Creek, a short dislence from Valdez, and in
garller years gold was wmined from placer depos-

its on mineral and Gold Creaka.

Radioactivity studles: --The materials tested
and the Tesults of the teats sre listed below:

. Radicactivit
Sawple no. Location Type of material (1n percent o}
24 Tongina RIver -c-———————- Panged concentrate.- 0.003
26 Ptatml, Drap ~—w—m=--mr do .03
2&: Lowe River tributa -——— 003
28 Lowe Rivar -~—--——ccwemeam .000
29 Minsral Creek ~-—Z-————-— 003
20 Avandoned placer mine, 005
Mineral Creek.
31 Avapndoned placer mlne, | 0 @ —ee-e-e- 40 —==mwnman .03
Gold Greek. _
50 , Valdez Glacler ~=--—----- Parned concentrate, 002
. outwash.
Spot chack Along Richardson Highway- 11te {Mssozolc) Insignifiocant.
Spet chack Létt'l; Glant wine, Mineral Gold-bearing quarty Do.
ree velna.




Anchorage district

Mineral deposits and mining. --The Anchorage
district includes the areas beiween Knlk Arm and
Turnagain Arm at the head of Cook Inlet, extending
{n an easterly direction to the crest of the Coast
Range, Little mining has been done in this district.

At the present tiwe one placer-gold operation is work- -
ing on a morthern tributary of the Knik River. The.
property was not accessible by road at the time of
this tnvestigntion.

Radionctivity studies, --The material tested and
tue results of the tests are listed below:

Radioactivity

Sample no. Location Type of material . (in percent, olU)
72 Eklutna Creek--------ceomuo Panoed conceptrate—- 0.000
7% Ship Creek ~-———————-————n | —mmmmae do -—--=-—--- .001
76 Petors Creek -------~-c---o- |  —cme—n-- do --m---— .000
Ea.ﬁe RiVEr ~————mmmmmmeeeam. | o Ao -----—-- .00l
Xnlk River ~---mo-mammwcccan | ceie O ——r==-—- -002

Spot check Exlotna Creek------——-—————-~ Rhyollte - — -~ ~-———-~ Inaignificant.

Talkeetna Mountains Wasilla district
Geology Mineral deposits and mining, --The Wasilladis-

The Talkeetna Mountaing are chiefly granitic
rocks of the Talkeetna batholith, but lavas and
tuffs,  scbists, and sedimentary rocks occor as
subordinate units In the peripberal area of the
intrusive, The oldest rock is the Birch Creek
schist¥of pre-Cambrian age which crops out in
the southern part of the mountains, The Birch
Creek consists of highly contorted, fissile mica
schists and phyllites cut by nuwerous quartz veins,
The structure is highly complex; all traces of
the original bedding are obscured by the second-
ary schistosity. Along the southern boundary of
the mountains, a group of volcanic rocks are
interbedded with Lower Jurassic sedimentary rocks.
The volcanic rocks are largely stratifled breccias
composed of anqular fragments inachloritic matrix,
Several thousand feet of Middle and Upper Jurassic
sedimentary rocks crop out in the headwaters of
the Little Nelchina River. The princlpal intrusive
rock forming the Talkeetna batholith i3 a medium-
to coarse-grained quartz diorite of Jurassic age.
Capps (1940, pp. 85-83) has glven & detailed des-
cription of the geology of the area.

trict comprises the southwestern part of the Talkeeina
Mountains and a part of the lower Susitna River valley.
Mining at the present lime is confined to the Willow
Creek area a short distance north of the town of Falmer,
Produclion from lode mines in this districtaccounted
for a large part of the prewar Alaskan output of gold.
In earlier years a smsall amount of placer gold was
taken from strears in this area, particularly from
Grubstake Gulch. Several writers bave reported peg-
matite dikes Lo the Willow Creek region, but the only
one described in the literature (Ray, 1883, p. 184)
ls an intrusive-at the head of Furches Creek, with
which copper mineralization is assoclated.

Subsequent to the 1847 fleld studfes, R. G. Ray,
of the Geological Survey, discoversd pegmatite float
at two localities east of the road In the valley of
Fishhook Creek. The rocks are slightly radioactve,
During the 1949 field season the pegmatites in the
Fishhook Creek area were examined. The results
are presented o part 2 of this report.

Radioactivity studles, --The materials teated
and the results of the tests are Msted below:

N Radioactivit
Sampls no. Location Typa of material (1o percent eg)
&h Fishhook Creek --------- - Panned concentrate~- 0.000
65 Indspendence mine, Fishhook Dlorite ------------ .003
Creek.
66 Willow Creek ------—--r--- Panned concentrate-- . 004
2& Willow Creek —---—-ccc---- | ... do ~w====== .Q01
Iattle Bueltna River ----- | o< do ——-mmmmm . 000
69 Archangel Creek ---------- | = —coonao A0 —vomm— .00l
70 Abandoned placer mine, = | = @ —-ooo~-c 80 ——emmm—- .000
Grubstake Creek.
74 Grubataks Gulch -w--w—---- Bireh Creek schist-- .00L
™ . Little Susitna River ----- Panned concentrete -- . 001
gg ?[‘1313 Crgek ----------------------- ao ------—-- .000
ndependence mine -------- Mill headings—--=-~~ .000
80 Independence wmine —-------- |  oooooan ?dé_ggf ——————— .000
Spot check 1 Quartz diorite ----- Insignifiocant
Spot check (1) Birch Creek schist-- Do.
Spot check Independence mine -------- Gold-bearing quartz Do.
veins.
Spot chsok Gold Cord mine, PFishhook | = e 4D ----~--~ Do.
Creek.
Spot chack Porn mine, Archangel Creek | = —--ceoa-o dp ————=-—-- Do.
Spot chack Holland prospect, Purches Coppsr-bearing Do.
Creek. pegmatite.

1 Many localities.



Matanuoks Valley
Geology

The valiey of the Matanuska River separatas the
Talkeetna and Chugach Mountaing, The oldeat rocks
in the vailey belony to the Matanuska formation, com-
prising shrle and semndstons and qubordinate amounts
of conglomerate of Late Cretaceous age, The thick-
ness of the Matanuskas formatlon s approximately
4,000 ff.  The beds are strongly folded in the south-
western part of the valley and sre progressivaly less
disturbed to the northeast. Cverlying the Matanuska
formatiop are shale, ssaundstone, arkoSe, coal, and
conglomarate of Eocens age which have been tilted
ang folded. The sedimentary rocks of the Matanugin
Valley bave been infruded by a large nuwmber of amall,
Irregularly shaped dikea of various types, including

diorile, trachyie, diabase, gabbro, and basalt, prob-
ably of late Tertiary age, A delniled descripticn of
the geology of the Matanusks Valley i8 given by
Landes (1927).

Matanusky district

Mineral deposits and mining, --The Matanuska
district Inciudes the valley of the Matanuska River
and pdiacent aregs, it is noted primarlly for the
Matanugia’ coal fleld, one of the two most important
coal-producing reglons in Alaska, Five miles north-
east of Glacler Point in the extreme eastern part of
the Matanusks distriet, a recently dlscovered deposit
of gypsam 1n being developed,

Redicaclvity studies, --The materials tested
and the results of the tests are listed balow:

Radicactivity
Sample no. Location Type of matarial {in percent ol)
Lo . Matanuake River tributary -- Panmed concantrate-- 0.000
§1 S 1= U lmmeman do ———- 601
42 Caribou Creek--————aocmueee | Ao A L 1o Yp— 000
H Higke Cre8K —----—-cwwmerav- | do ————-— 000
Matanuaka River tributary —- |  —-memma- do ~e-—--— 001
ftg Matanusks River --——wvo--re-= | aeacmmas A —mcmmmmm 002
----------- 40 —mm—mae o= T ——— .001
h Eaat of Chiclmloon ~w--ea—-- Bani¢ intrusive----- .000
4 Chicksloon River --—w-—~-w-ae Panned ¢oncentrate—- 000
49 Near ALioKs Cregk —-—w-me-me=-= Shale, imt&msm .000
' formation).
52 ] Matenusle RLver ---w-eoemu-- Panned concéntrate-- .000
2 K_‘L;ﬂ RIVEDY —mmommocmmcoeeae | cmnaaan dO m==mn-m-m 001
4 o8 west of Hicks Crenk- Anthragite coal----- 000
Matanuak® River tributary -- Pannad concentrate — | 000
) Granite Creell —————wcwamvnune | meemooao 40 === 002
0 Gravel Creck e B do wa--——-- .002
61 Eoks Oreok ——crm-——camea e an— A0 wmmammmm .000
Spot chack () Bituminous ooal----~ Inaignificant.
Spot check Northeest of Glacler Polnt — GFpam-— v~ v m o - — Do,
Spot check (1) Basle Aikef—-———~-— Do.

lHany localities.

CONCLUSIONS

None of the Trocks examined in the southarn
highway belt are significanily radioactive, and no
turther work appears warranted. Radioactive pagma-
tite float discovered in the Willow Creek area of the
Wasilla district subsequent to the work on which this
repori {8 based is probably of slgnificance only in
suggesting the possibility of larger concentrations of
radioactive materials elsewhere in the vastly more
gxtensive area of the Talkeetna batholith.
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PART 2.--RADIOACTIVE PEGMATITE MINERALS IN THE WILLOW CREEK MINING DISTRICT,

By R. M, Mozham and A. E. Nelson

ABSTRACT

During the surmmer of 1948 radicactive pegmalite
fleat was found in the Willow Creek mlning district.
Laboratory exumination showed & Small amount af
uraninite and thorlte to be primarily responsible for
the radioactlvity. A vrief field examination was mada
by the Geological Survey In 1948, Rapresentative
channel samples of 11 pegmatites average 0, 004 per-
cent eguivalent uranium; the heavy-mineral fractions
of the samples average 0, 332 percent squivalent ura-
niumn. Nons of the pegmaliles are of such dimensions

&3 ta be mined profitably. Dikesand veinsin the area,
although genelically related to the pegmatites, do not
contain radiocactive minerals,

INTRCDUCTION

The Willow Creek mining district 13 Jocated in
the southern part of the Talkeetna Mouatalns about
B0 miles north of Anchorage and includes the head-
water area of Wllow Creek and Little Susitoa River
(flg, 2). During the summer months the district is
accessible by road Irom the Anchorage srea aad from
lhe Alaska Raliroad  There are three smal) airplane
Janding strips in the district which are used chiefly
guring the winter months.

Prior to World Wer 11, gold rroducton from lode
mines in the Willow Creek district ranked Second in
Alngla (Smith, 1042). 1In 1847, the district was in-
cluded in a reconnaissance by the U, 5. Geoclogical
Survey of the southgrn highway belt (see part 1). All
mines that were Inoperationat thattime were examined
underground and dump material was checked at. nany
Ipgetive wings. No radipactive material in signiticant
quantities wag found.

During the summer of 1048 Richard G. Ray af
the Geologlics) Suryey found radicactive pegmatite float
at two locallltes in the vrlley of Fishhook Creek, near
the center of the Willow Creek djstrict {flgs, 2 and 3),
Laboratory tasts indicaled thai the radioactivity was
due chiefly to uraninile and thorite, In view of the
relatively easy access of the area and the presence
of active mining and milling facilities ¢lose at hand,
it seemed desirable to lovestigate briefly the pegma-
tites and other relatad Intrysive bodles. During Sep-
tember 1049, approximately one week was gpent in
the Fishhook Creek-Archangel Creek ares of the
‘Willow Creek digtrict. The field party conslsted of
R.M, Moxhamand 4. E. Nelson, geologists, J. C. Whitaker,
field assistant, and Henry Bender, camp asslstant.

Tals work was done on behalf of the Division of
Raw Matarials of the U. S, Atomic Energy Commission,

GEOLOGY

‘ The geology of the Wlllow Craek district has
been described (n detafll by Capps(1815) and Ray (1833).

The Blirch Creek tchist of pre-Cambrlan age,
the oldest{ormation in the district, comprises highly
contorted fissile mica schists and pbyllites.

The Birch Creek 3chist was intzuded tn Mesozoic
time by the batholith which forms the core of the
Talkeetna Mountains, Quariz diorite is the most
abundant cdnstituent, but phases ranging from quartz
monzonita to gabbro are found. Along the Southern
boundary of the {ntrusive a gneissic phase has been

developed.

The ignevus mass ig cut by pegmaltitas in many
localities. The pegmatites examined {n I848 are
tabular bodiss, typically irreqular and discontinuous,
and range from less than 1 in. to about 2 ft in width
None were exposed {or more than 150 ft along their
strike. The rock-forming minerals exhibit only mod-
eraie crystal growth; orthoclase prisme a8 much as
8 cmo in lgogth were seen.  Althowmth no evidence of
zoning was noted In any of the peamalites examined,
R. G. Ray (1861, upopublished) reports pegomatites
containing a medial aplite zone,

Lampropbyre and diabase dikes are common
throughout the region and aplite dikes oceur somewhat
less frequently.

Quarty veins, some of which carry gold In
commercial quantities, have been injacted along joint
planes and Shear zones in both the inlrualverocksand
the Birch Creek schist.

The varlous pegmaliles, dikes, and veins that
have been injecled into the schist and gquartz monzao-
nite probably represent end phases in the consolidation
of the Talksetns batholith

MEASUREMENTS OF RADIOACTIVITY
A portable survey meler with a probe

consisting of four 18- by l-in. brass-walled
gamma tubes connected in parallel was used in

.all radiometric surveys. A 6-in. glass-walled

beta tube was utilized for individual examlina-
tions. In the laboratory the equivelent uranlum
determinations were made by beta count,
Quentitative analyses for wanlum wers made in
the Geological Survey's, Trace Elemsnts Ssction,
Washington ULaboratory.

RADICACTIVITY STUDIES

More then twenly pegmalites were found
In the Fisthook Creek-Archangel Creek area
durimgy the fleld work in 1948, Nane, howaver,
were sufficlently radicactive to bs detected snle-
ly by means of the counter. The radiation emit-
ted by the slghtly radioactive accessory minerals
disseminated throvghout the quartz monzonite
raasked any possible anomalens radiation from
the pegmatila mlinerals.

The minerals responsible for the radlo-
activity of the pegmatites are found in greatest
concentration In assoclation with biotite plates
up to 1 in, tn dismeter, The devglopment of
biotite with the associated concenkration of radio-
active minerals js relatlvely uncommon, The
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somawhat lower but relatively constant radiation
level along the strike apd mcross the apparently
barren parls of the velns fndicates, however,
that the radioactive minerals are sparsely dis-
seminated throughout most of the pegmatite ma-

Table 1.--Radiometric

terial. Channel samples were taken across
eleven pegmaliles that are thought to be repre-
sentative of those found.in the Fishhook Creek-
Archangel Creek area. The results’ of the analyl-
ical work are glven in table 2.

gnalyses of psgnatites frow the Fishhook Creek-Archangel Creek ares;

Willlow Creeck mining diatrlict, south-central Alaska

Lovatlon Unconcentrated | Heavy h‘wtiog Heavy fraoction Concentration
Sample no. {800 Tig. 3) (parcent aU) | [percent el) (percent U) ratio
4oAM by 3801 | Fishhook Cresk 0.00 0.5 - 1664 :1
ﬁ 3809 | aooe-- do ~=-—-- .oo? . -— 279:1
3811 | ——-u-- do --—--- 007 2.93 -— 201:1
TSR <)% ) QST T — .003 .070 0.0 38:1
58 3820 | —cc-- do mm-—-- .Q07 . -— 220:1
2821 | ~amee- A0 ~=-——- . 005 .2 -~ 279:1
g 3822 | —mama 80 oo 005 .1 036 22%:1
26 o R .00 142 .ok2 430:1
3331 | Arehangel Creek 00 .024 —— 236:1
gg .o - g IR do -~---- .002 022 --- 161:1
38__353 ------ d4o ----a- .00 .016 _—— 207:1
69 3838 | -—---- 4o -~—-——- .00 .0 -— 29931
70 38%2 ------ do ----—- .00 b .017 :1
7L 383 | ——-e- do w~-—- .00 120 019 tl
T2 B3I | ~em-n- do ~v——-- 003 b5 .031 :1

Loy

equivalent uranium.

Mineralogic study by perscnnel of the Trace
Elemsnts Section, Washington Laboratory Indicates
that the radicactivity of the psgmatites is attribuied
to the presence of ene or more of the following
minerals:

Uraninite V02

‘Thor ite Thb3i04

Cyrtolite Ze8104

Allanite 4(Ca, Fe)0.9(Al1,Ce, Fe,

Di}203.88109. H30

Uraninite ccowrs in small distinct cubes in all
samplas except 86, 87, 88 and 68; but none contain
a slgnificant quantity,

Those samples cantaining uraninite alse conlaln
amall amounts of thorite, which sccurs in anhedral
grains, The mineral is amber to orange, apparenily
& résult of alteration. The varielsl name orangeite
may pe applcable. Sodium fuoride flex tests for
uranfum were strongly positive and yitrium is shown
ag & minor constituent by Speclrographic analyses.

Allanite was found In nearly all samples. Its
radioaclivity, which is quits low, probsbly is due lo
thor fum.

Cyrtolite was found In all samples exarmined.
It oceurs tn translucent euhedral graing containing
numérous opaque Inclusions. Weak fluoresence In
sodium fluoride flux indicates that g small amounl of
uranfum {8 present,

10

Although uraninite and thorite are relatively
minor constituents of the heavy-mineral fractions of
the pegmatites, their high conlent of radioactive
elements s probably the controlling factor in the
radicactivity of the various samples,

Field examinations were made on outcrops of
lamprophyre, dlsbase, andaplite dikss, and several
quartz vaing, but no radicactivity eanomalies were noted.
The resulls of luvestigations of lode mines inthe Willow
Creekaren are reportedinpart 1 of this peblication

CONCLUSIONS

The radicactive pagmatite minsrals of the
Willow Creek srea do not occwr in sufficient
quantlty to be considered a8 s commercial source
of uranium. Dike and vein materisle in the reglon,
although genetically relatedtothe pegmatites, are non-
radicactive. -
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FART 3, --RADICACTIVE MINERALS IN TRE YAKATAGA BEACH FLACERS
By R. M. Moxbam

ABSTRACT

The radioactivity of nine samples of beach placer
deposits in the Yakataga area, southern Alagka, was
studied In 1948, The samples were given 1o lhe Geo-
logical Survey by prospectors operating in the area.
The heavy-mineral fractions from the concentrates
average 0. 044 percent equivalent nrarium. Three
minerals, ail members of the zircon group, contain
the radicactive material in the sampie; one minersl
is uranlom-bearing, the other two are thorium-bear-
ing.

Unless Lthe concentration of radicactive minerals:
in the beach deposits is considerably higher than the
present data indicate, the placers at Yakalaga beach
do not constitute a feasible source of supply of radlo-
sctive materials,

INTRODUCTION

Nine samples of placer material from beach
daposits in the Yalkntaga ares (fig, 4) were given lo
the Geologlcal Survey several years pricr to 1948,
three were donated by Joe Meloy, a prospector, and
gix by Seymour Standish and Assoclates, a Chlicago
mining organlzation prespecting the beach placers.
Prelimlnary radiometric examination of Lhe concent-
rates showed them to be slightly radioactive. In 1948
the samples were studied in the laboratory o deter~
mine whathar they contaln sufficient nranfum-bearing
minarals to warrant & field investigation of the beach
placers or a search for the bedrock source. This
work was done on behalf of the Division of Raw Mate-
rials of the U. & Atomic Energy Commlssion

The Yekatagn area is on the coast of the Gulf of
Alaska aboul 60 miles east-southeast of Cordova
{fig. 4). Itls virtually isolated from adjacent areas
by glaclers on the east and wast ard by high mounttaing
to the north. The coast line is unbroken and unpro-
tectad from the open sea except [or two small reefs
which offer little shelter. Transpertation to the area
Is chielly by air. An airstrip 5,000 ft long is loca-
ted near Lhe beach between the Dukioth and Yakatags
Rivers. 7Two airlines offer flag-stop service to this
[teld. The only inhabitants of the area are Civil Aero-
nautics Authority personnel and a few miners llving
near Cape Yakataga,

GEOLOGY

About 20,000 ft of sandstone, arkose, graywacke,
shale and llmestone of probable Eocene age, and con-
glomerate of Oligocene age underlie most of the area
adjacent to the Yakataga beach. Unconzolidated de-
posits of Quaternary age overlie deformed Tertlary
rocks ln the valley bottoms and form a coastal plain
extending {rom half a mile 1o a mile inland {Spieker
and others, manuseript report in files of Y. §. Geol
8urvey).

Belween Cape Yalmtaga and Umbrella Reef, a
distance of 18 miles, the beach is steep and not more
than 300 fLwide; 1L i3 composed of well-packed, ¢oarse

1n

7

s

sand &nd leeal eoncentrations of gravel.  The ¢gold In

the beach sand Is distributed errstically, the greatest
concentrations being near the moulh of the White River.
The quantify and size of the gold are reported (Maddren,
1913 p. 135} to diminish both east and west from this

locality.

Io general the gold and other heavy minerals are
not concentrated on bedrock, butare irregularly dls~
geminated vertically through the beach deposits. The
gold and ai least partof the other heavy minerals in
the Yakataga beach plecersprobably originated inthe
fgneous rocks of the 8t. EllasRange sast of the Yakataga
area and were transported tothe area mainly by a
combination of glacia) action and ocean currents,

MINING

Flacer mining has been carried on sporadically
fn the Yakalaga area since the discoveey of gold in
1897. In recent years only a few small operatlons
have been reported. In 18468 a company represented
by Seymour Standish acquired a tract of beach between
Cape Yalmataga and the White River. The drilling
operation, from which samples 3268 through 32684
warg taken, wasbegun eastof Cape Yokataga Accord-
ing to Standish, tbe hales were dritled on 2, 000-f1
centers in two east-west lines, one at the high-tlde
line, the otber a short distance narth, The deepest
hole reached bedrock at 15 ft. The slxdrill-hole sam-
ples probably represent an ares extending some
4,000 ft along the beach. Apparsntly inaufficfsnt
gold was found, as the project was sbandoned.

RADIOACTIVITY INVESTIGATIONS

The radicactivity of the beach sands of ihse
Yakataga area was first noted In 1946 when the Meloy
samples were examined radiomstrically, buta thorsugh
examination of the materizl had to be posiponed until
other work had been completed.

Each of the nine samples available for study
wa3g proceSsed according to & standard labor-
atory procedure for the exiraciion of the heavy
minerals (those greater than 3.3). The equiva-
lent uranium conient of the heavy residue wes
determined by beta count. Fluorimetrlec methods
were used to determine the uranfvm content of
the four wost radicactive samples. The results
of these tests are summarized in table 2. The
heavy minerals of the three most radioactive
samples were split intc size and wagnatic frac-
lons to obtain a mazimum concentratlon of radio-
active minerals. The VGirions fractlons were~thaen
tested radiometrically. Data on these fractions
ere given in table 3, The chemlcal analyzes and
X-ray stedies were made In the Trace Elements
Seclion, Washington Laboratory,

Radioactive minerals

Three radicactive minerals were lsolated
from the Yekalags samples. Cne of the Ssamplea
has beer identified definitely as zlrcom, but
optlca_'l and X-ray studies ol the other two were
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Figure 4. Geologic map of the Yakutaga area, Alaska.



Table 2.--Data on basch placer

samples from tha Yakatags area, Bouthern Alsake

Concegntration ratlo

} Heavy fraction Heavy fractlon {tatal aample: b
Sample no Type of materiel (percent sU)& (psrcant U) hsavy fraction}

1355¢ Natural beach concentrate 0.021 0.016 1.2:1

1}52 Amalgamation resldue---- . 320 .0l2 1.1:1

1357 Common besch send ~--- —- 000 -—= 6.7:1

3gggd ---------- .026 LOLY 1.2:1

3260 | - .018 .006 1.8:1

b7 + 1 A ST ——— 000 -—= 913:1

o 7= ggf —_— 3.8:1

3263 | memmmmmee- . — 26.0:1

3263 mmmemmmma- @0 .002 - $.7:1

Averagse “aY

8Equlvalant uranium.

baTy samples except 1357 were concentrated to an unkmown extent prior teo thelr recelpt by the

Geocloglcal 3Jufvey. .
e aa it was received.

The concentration ratic glven above refers to the heavy wlnerals 1o the

CSamples 1355-1
d3am

nples 3255-3

glven by Jos Mel
given by Seymour

inconclusive except lo show Lhal they belong Lo
the «ircon group.

Table 3.--Equivalent-uranium (a’ﬂ
area, southern

Ogﬁandiah and Assoclatss.

Zir con consiitutes 95 percent of the nonmagnetic

content of concentrates from besch placera in Lhe Yakatepgn
aBka, by grain alzs and wagnetic fractions

fractlons (fraction F) of the three samples listed in table 3,

-20~mesh
Fractions of deorsasing magnetlic suaceptibility
e +20-mesh A B D B P
Sampl (strongly Noumag-
magnetic) +70-megal]-70-meal netic
1355
Percent a0 0.000 0.000 0.00Q0| 0.000 | ¢.015| 0.039 | 1.727 | 0.07T4
Perceut of total
neavy fraction L.y 1.4 5.8 &7.7 5.8 1.4 2.3 12.1
1356
Parcent eU 000 .0C0 .000 . .18 . . .
Percent of total 00 o 016 3.710 098
heavy fraction 2.5 24,8 7.1 2.3 8.1 3.3 1.8 17.1
3259
Parcent aU . . . . B . . .
Percent ol otal D00 000 ool 001 08s 010 | 4.475 514
heavy fraction 5.2 22.2 10.3 394 9.9 2.9 1.3 8.8
Radiometric tests indicate that the mineral contains 0.2 table 3). QOre is black and opaque with a

percent equivalent uranium. Sodium fluoride Nuorescence
tests for uranium werenegative, although the high zirco-
nivm content may have had a quenching elfect. [Lislikely,
however, that the radioactive element (s thorium.

Two unidentified radicactive milnerals are
found in the wenkly magnetic fraction (fraction E,

13

metallie luster. It is highly radicactive and
pead tesis for uranium were strongly positive,
The other unidentified mineral is. reddish brown,
translucent, has a vitreous luster, and 1s only
moderataly radioactive, Bead tests for uranium
were neoative, so .the radicactivity is aseribed
to thorium,



CONCLUSJIONS

The sedimentary rocks of the Yakataga region
are probably not the original source of the radioactive
minerals found in the beach placers. The gold and
other heavy miperals may have beenderived from the
igneous rocks of the St. Elias Range to the northeasl
After deposition in low concentration in the coastal
plain sediments, they were reworked by wave action
and deposited in higher concexntration in the heach
placers,

Unless the concentration {8 significantly greater
than indicated by avatlable information, the beach
placers of the Yakataga ares donot constitute a feas-

14

ible source of supply of radloactive materials, This
could be deter mined with certainty only by detailed
drilling. The possibility of locating the bedrock source
of the material in the glacier -covered region from
which 1t has probably beenderived would seemremote,

REFERENCES CITED

Maddren, A. G., 1813, Mineral deposits of the
Yalatags region (Alaska): U. S. Geol. Survey Bull.
582-E, pp. 119-183,

Spieker, E. M,, Walton, M. S., and Kirschner, C. E.,
Geology and petroleum possibilities of the Yakataga
aren, Alaska (manuscript report in files of U. S.
Geol. Survey, Alaskan Geology Branch).

DY, DOF. SE0., BSH., D.0.3 Tyg)



