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ABSTRACT

Reconnaissance of radicactive deposits in sedi-
mentary rocks of Proterozoic and Paleozoic age, and
granite of Mesozoic(?) age together with its Tertiary
sedimentary derivatives, was conducted in the Eagle-
Nalion area, east-central Alaslks, in 1948. None of
the rocks exarained contalns more than 0, 003 percent
equivalent uranium exc¢ept for black shale beds in the
upper Mississippian Calico Bluff formatian and in
granite of Mesozoic(?) age and its sedimentary deriv-
atives. The more radioactive black shale beds in the
Calico Bluff formatlou range in thickness from 4 to
7 feet. Two units near the base of the formation ap-
pear to ba persistent in the area: Radicactive unit A,
with an average thickness of 6.6 feet, contains an
average of 0. 007 percent equivalent uraninm and

0,004 percent uranium; radioactive unit B, with
an average thickmess of 6.2 feel, contains an
average of 0,006 percent equivalent uranium and
0.003 percent uranium. Phosphatic pellets from
unit B at one locality contain 0.022 percent equiv-
alent uraniwm, 0.019 percent uranium, and 15 percent
P,05. Samples of the granite of Mesogoic(?) age and
its Tertiary sedimentary derivatives average 0. 006 and
0. 004 percent equivaleht uranium,respectively. Biotite
is the chief radicactive mineral in the granite and its
radioactivity is ascribed to the presence of ura-
nium and thorium, which occur either as impu-
ritles or in minute inclusions of other, as yet
unidentified, minerals. Traces of uraniuvm and
thorium in gircon, sphene, and monazite also
contribute to the total radioaclivity of the graaite.
Zircon and monazite are thé major wranium- and



thorium-bearing minerals of the Tertiary sedimen-
tary rocks derived from the granite.

INTRODUCTION

The purpose of this report is to record and dis-
cuss the results of a reconnaissance conducted in 1948
for uranium deposits in the Eagle-Nation area, east-
central Alaska (pl. 1). The major objective was to
search for anomalous radiation in a thick section of
pre-Cambrian rocks and sedimentary rocks, and
fgneous rocks of Paleozoic age, with particular em-
phasis on formations containing beds of black shale.
However, some granitic rocks of Mesozoie(?) age and
thelr Tertlary sedimentary derivatives were also
studied.

The Eagle-Nation area extends along the Yukon
River from the International boundary on the Southeast
to the ‘mouth of the Nation River on the northwest, It
lies in the northeastern part of the Eagle quadrangle
and the southeastern part of the Charley River quad-
rangle (Alaska reconnalssance topographic series,
scale 1;250, 000). The town of Eagle is the major
settlement {n the area and in 1848 had a permanent
population of about 25 lnhabitants. The town is located
on the south bank of the Yukon River about 5 miles
below the international boundary and is accessible by
scheduled aircraft from Falrbanks. The completion
of the Taylor Highway, probably in 1953, will link
Eagle to the Alaska Highway near Tok Junciion.,

The Geological Suxrvey party conducting this
reconnalssance consisted of Helmuth Wedow, Jr.,
geologist; Tohn M. Stevens, geologie fleld assistant;
George F. Bearer, camp assistent; and Charlie R.
Blederman, boatman. The party was in the field from
mid-June throuqh mid-Septernber 1848. It assembled
in Fpirbanks, traveled by air to Eagle, and operated
Ez boat along the Yukon River, using Eagle as a supply

ge,

This work was done on behalf of the Divigion of
Raw Materials of the U, §. Atomlc Energy Commission,

GEOLOGY AND RADIOACTIVITY INVESTIGATIONS

The geologic getting of the Eagle-Nation area
has been described primarily by Prindle (1909, 1813)
and Mertie (1930, 1933, 1937, and 1942), Many of
the formatlons are well exposed in the high bluffs along
the Yukon River. Away from the river, weathering
has developed a prominent residual mantle which is
usuglly covered with thick vegetation typical of sub-
arctic reglous.

Radlation measurements in the Eagle-Nation
areg were made with two types of portable survey
metars: a standard commercial model and o modified
model developed by the Geological Survey. The latter
instrument was adapted to use & probe consisting of
four 1- by 18-inch brass-walled gamma tubes con-
nected in parallel. Thig probe had an average back=-
ground of about 1,000 counts per minute. Most rocks
showing anomalous radiation in the field were ana-
lyzed for equivalent uranium in Washingten by the
Trace Elsments laboratory of the Geological Survey.
Chemical analyses of selected samples were also

made in the same laboratory. Determinations of

the heavy minerals in the granitic rocks of Mesozoic(?)
age and the Tertiary clastic sedimentary rocks were
made by B. W. Wilson of the Alagkan Geology Branch
of the Geological Survey.

Pre-Cambrian rocks

The pre-Cambrian rocks of the Eagle-Nation
area are Strata of the Tind{r group (Mertie, 1833,
p. 380-392). They are exposed along the Tatonduk
Rlver and along the southwest bank of the Yukon River
below Nation (pl. 1). Mertie divides the group into
seven units, of which only three were accessible enough
to be investigated during this reconnalssance. These
three units, from youngest to oldest, are 23 follows
(Mertie, 1933, p. 370):

"Unit A, Principally thin-bedded limegtone.

Unit B. Principally siliceocus dolomite and
shale, with beds of dolomitfe
conglomerate near bese.

Unit C, Upper red beds, conslsting of hem-
atliic dolomite, shale, flint,
tuff, and lava, with a red besal
conglomerate.”

The three urits have an aggregate stratigraphic thick-
nesg of about 8, 500 feet.

The red beds of Unit C were of particular interest
in this reconnaissance in that they are similar, both
1ithologically and in age, to sedimentery rocks of
Proterozoic age in the vicinity of Great Slave Lake,
Northwest Territories, Canada (Stockws)l, 1938),
from which samples of reddish carbonate rocks con-
tatning 0. 17 percent thorium oxide and 0, 008 percent
urantum had been obtained by the Geological Survey.'
According to Lang (1952, p. 63, 86), ferruginous -
dolomite around McLean Bay on Stark Lake,near
Graat Slave Lake, contains monszite ard pitchblende
or uraninite as original consttuents of the rock.
Radlopetivity fraverses of the pre-Cambrian strata
in the Bagle-Nation area in 1848, both on the
Tatondik River and along the Yukon River below
Natlon (pl. 1), revesled no radioactive material that
eontains more than 0, 001 percent aguivalent uranium.

Undifferentiated rocks of Paleozoic zgs

Rocks of indetermingte age, but believed to be
Paleozolc (Mertie, 1930, p. 28-62), crop out along
the Yukon River from the international boundary to
about & mile upstream from Eagle (pl. 1). These
rocks are predominantly noncalcareous, although
massive beds of detrital limestone occur along the
east bank of the Yukon River just south of Eagle Creek.

Traverses over these rocks revealed little or
no radicactivily; the maximum found was at the locality
of sample S-238 (pl. 1) in a greenish argillite. The
equivalent uranium content of thig sample was only
0, 003 percent,
{Rabbitz, J. C., 1947, Interim report on thorium-beating }imcstone fram

Grear Slave Loke, Canada: U. S, Geol, Survey Traco Elemcote Mema. Repe, $0.
{Unpublished. )



Cambrian System

Middle and Upper Cambrian rccks, consisting of
about 2, 000 feet of limestone with beds of shale and
quartzitic sandstone, were traversed for radioactivity
along the north bank of the Yukon River below
Calico Bluff and along the Tatonduk River (pl. 1). The
limestone is nonradicactive (less than 0. 001 percent
equivalent arantum). Saroples (nos. 3-64 through 5-72,
and 8-265, pl. 1) from the shale beds are principally
dark colored and carbonaceous and confain an avarage
of 0. 003 percent equivalent uranium.

Ordovician(?) system

The only Ordovicisn(?) rocks tested were quartzitic
sandstones and black shales along the Tatonduk River
(pl. 1). Although these rocks were mapped by Mertie
as undifferentiated noncalcaraous rocks of Paleozoic
age (Mertig, 1933, pl. 7}, several types of Ordovician(?}
graptolites were found iIn these strata by the authors,

Atraverse across tha outerops of the Ordovician( ?)
strala showed little or no radioactivity., The highest
readlngs were obtained over the black, graptolltic
shale beds. Each of three samples (nos. S-73 through
5-75, pl. 1) of these black shales ¢ontain 0.003 percent
equivalent uranium or less.

Silurian system

The only known Silurian rocks in the Eagle~Nation
area are white- to cream-colored massive silicified
limestone on the Tatonduk River near the international
boundary. Although no Sllurien limestone outcrops
wereé traversed for radioectivity, readings on numerous
boulders in the gravels of the Tatonduk River showed
that this rock type probebly containg less than
0. 001 percent equivalent uranjum,

Devonian system

Sedimentary rocks

Sedimentary rocks representing three different
Middle Devonian horizons have been recognized along
the international boundary north of the Yukon River.
Cnly those on EagleCreek{pl. 1) were sufficiently
accessible to be investigated during this reconnalssance,
The strata on Bagle Creek consist of a variety of shales
including bleck shale with numeroua coneretions,
nodular sandy shale, and blue-gray argillite. Some
Umestone, siliceous slate, and chert are also present.

Slightly anomalous radiation was detected over
beds of Devonian black shale by the traverse up
Eagle Creek, but a sample (no. §-76, pl. 1) from the
bed showing the greatest radicactivity contains only
0. 003 percent equivalent urarium.

Igneous rocks

Devoolan( ?) Igneous rocks are exposed in
Eagle Bluff, north of Mission Creek, a short distance
downstream from Eagle (pl. 1). According to Mertle
(1933, p. 442, 443} these rocks are esseniislly

baszltle greenstone with interbedded flow breccia and
tuff, also sltered to greenstone, and some inter-
calated sedimentary beds. They supposedly lie along
a faull zone trending westward up Mission Creek.

Several samples of sulfide ore encrusted with
cobalt bloom, purportedly collected from a gold~ and
nickel-bearing vein on Eagle Bluff by a prospector (n
1948, showed no radioactivity when scanned with a port-
able survey meter. A traverse along the face of the
bluff (p}. 1) 2180 revealed no radioactivity. The equiv=
alent uranium content of several samples {nos. S-239
through 8-243, pl. 1) of highly altered, black shaly
rock from the south side of Eagle Bluif is only
0,002 percent or less.

Carboniferous systems

Cearboniferous rocks along the Yukon River in
the Eagle-Natlon area include a chert unft of lowex{?)
Mississippiar age, the Calico Blutf formation of
upper Mississippian age, an intermediate (Missisaippian
or Pennsylvanian) shale and chert unit, and the
Denpsylvanian( ?) Nation River formation.

Chert unit of early(?) Mississippian age

The lower(?) Mississippian cherl formation of
Mertie {1930, p. 88-95; 1933, p. 416-420) consists of
about 2, 000 feet of thin-bedded black chert and siliceous
argillile with partings of black shale, The unit was
tested for radioactivity on iraverses ealong the
Yukon Rlver in the vicinity of Calico Bluif, on the
right bank of the Yukon between Suiphur Bend and the
Sevenlymile River, and on the Tatonduk River (pl. 1).
Estimates from field readings indicate that nowhere
tn the Eagle-Nation area do beds of the lower(?)
Mississlppian chert unit contaln more than about
0.002 percent equivalent uranium, excepl for small,
spherical, phosphatic(?) concrelions which contain
0.003 parcent equivalent uranium. These concretiong
are found mostly in outcrops on the right dbank of the
Yukon upstream from Calico Bl (sempls no. S-244,
pl. 1).

Callco Bluif formation

The upper Mississippian Calico Bluff formation
tMertle, 1830, p. 95-109) crops out at Calico Bluff,
along the Yukon Rivar between Sulphur Bend ang the
Seventymile River, zlong the Yukon opposite the
mouth of the Tatonduk River,- and along the lower
course of the Tatonduk River (pl, 1), It consists of
about 1, 500 feat of alternating beds of shale and lime-
stone. Fossils are abundant in many beds. Much of
the shale, particularly in the lower half of the for-
mation, Is black and carbonaceous. Near the base
of the formation several black shale units contain
sma)l phosphatic nodules, lentlls, and psellets. The
base of the formation is designated arbitrarily as the
bottom of the lowest ysllow-weathering massive lime-
stone (Mertie, 1930, p. 89).

The Calico Bluff formation was tested for radio-
activity at all of its outcrops along the Yukon River
from Callco Bluif downstream to the Tatonduk River
(pl. 1). .1t was found that almost all the black shale



beds are more radiosctive than the interbedded The Calico Bluff formation appears o contain two

limestone layers. However, field testing and main units which are more radioactive than other parts of
sampling (sampleg S-77 through S-234, pl. 1)showed the formation of comparable thickness. Thae lower unit,
that, except for a few beds, the equivalent ura- about 126 teet above the base of the formation, is desig-
nfum coutent of most of the black shale does nated radioactive unit A in this report; the upper unit, about
not exceed 0.004 percent. Most of the selected 150 feet above the base of the formation, isdesignated
gamples of the Calico Bluff formation listed in radioactive unitB, (Seetablesland2.) The average
table 1 contain 0.005 percent or more equivalent equivalent uranium and vrenivm contents and thicknesses
urantum. ofthe two units are compared in table 2.

Tedble 1.—Data on selected samples of the Calico Bluff formstion, Eagle-Nation ares, east-central
Aleake, most of which contalin 0.005 percent or more equivalent uranlum

[Aanlyses by members of the Geologica) Survey Trace Elemenns Laboratory, Washingtoa.

Stratigraphic interval
Semple | Thickmess ebove base of el U Description
no. | of ‘ved Cormation {percent)[(percent)
3ection at Calico Bluff

8-137 3.0 355.3-358.3 0.006 0.001|Black anasle with thin beds of limestone.

3.122 .6 312.1-312.7 . 005 .002 |Black shale.

3-121 o7 311.4-312.1 007 .004 |Fet1d argillaceous limestone.

3-115 .5 305.5-306.0 005 .003|Black ocalcareous ergillite.

8-110 2.0 259.6-261.6 007 .005Black shale with thin beds of limestone.

3-107 2.0 252.6-254 .6 007 .004 Do.

3-104 1.0 159.0-160.0 .008 .006 |Black shale; top bed of redloactive
unit 8.

3-103 1.0 158.0-159.0 .008 .00L |Black shale.

3-102 1,0 157.0-158.0 .007 .00% Do.

3-101 1.5 155.5~157.0 .006 .00% Do,

8-100 4 155.1-155.5 .002 .001 Do.

3-99 1.0 15%.1-155.1 .005 .003 |Black fissile shale.

8-68 1.0 153,1-15%.1 . 005 .003|Black fisslle shale; bottom bed of
rediocactive unit B.

8-89 3.5 129.6-133.1 .006 .004 [Black shalae; top bed of rediocactive

, unit A,

5-88 1.2 128.%-129.6 L004 .002 |Dark gray calcarsous shale.

3-87 1.7 126.7-128.4 .008 .006 [Blaock srglllite; bottom bed of vadio-
aotive unit A.

Ssction between Sulphur Bend and Seventymile River?

3.234 2.8 129.5-132.0 0.009 0.004 [Black shale.

3-233 .5 129.0-129.5 . 006 003 |Gray eiliceous shale.

3-232 4.0 2125.0-129.0 .008 .004 [Black shale.

$-231 (* (*) .008 ,009 |Fossiliferous gray-black celoarsous

' shals showing bluieh phosphate bloom
(may be same bed as semple 5-232),
Ssecticn opposite mouth of Tatondyk River

$-229 0.5 5104.4-104.9 0.005|  0.003 [Black fissile shale.

5-223 1.3 95.8- 97.1 . 005 .002 |Gray argillacsous limsstone.

3-220°¢ 1.6 65.2- 66.8 .005 .002 [Dark gray calcarecus shale with thin
lentile and nodules of phosphatic
materisl.

8-219 2.0 63.2- 65.2 .005 .002 Do.

8-218 - 63.2- 66.8 .022 .019 [Selected phosphatic materisl from beds
of samples S=-219 and S-220.

s-2177 © 2.0 33%.0- 35.0 .004 006 [Black fissile shale.

$~216 k.5 28.5- 33.0 .008 .003 [0aloarecus shale with thin beds of lime-
stone.

! Beds sampled rre probebly che ¢quivalent of beds of mdloactive wmjr A a¢ Calice Bluff.

:Baunm of bad abour 123 foer above base of formarien and sboue 30 heer showe baae of axpoved sectlon.
Gmab.

“Neur basz of exppaed aection aboue 300 fece downstream hram S-232; about 125 fect aboye base of fomsation.

®lntarvals mensured from base of exposed section which ix mpproximately 123 fagt absve base of formadon.

“Beds of samples $218, 5-219, aad S-220 probably eyulvalcne to bods of mdleactive ualt B ar Callco BIH,

TBeda of samples 5216 and S2)7 probably equivalent ws bed» of mdicactive unic A ae Calico Bluft,

4



Both radioactive units contain a small amount of
phosphorus and vanadium. Analyses for these two
elements, as well as for equivalent uranium and ura-
njum for comparison, {n two selacted samples (S-218
and S-231) are tabulated below; the locations and
descriptions of these samples arg glven in table 1,

S.2)8 5-231
PyOs -n-m--mamsemcazcmsmsscvanmamnnas Y150 L9
VpOs ———-———me-erounevasvanmascmncnu 46 .68
€U e e dn e e 022 .008
U memcmmcmcmccccenscascssemacnovinan= .019 .009

Y Percent,

As can be seen in tables 1 and 2, both radioactive
units found in the type section i the Calico Bluff for-
maltion are also present northwestward on the left
bank of the Yukon River opposite the mouth of the
Tatonduk River, an airline distance™qf about 8 miles.
Another radicactive unit, tentatively ¢
radjoactive unit A, was found In ou
Calico Bluff formatior on the north b
Yukon River upstream from the mouth

In addition to these localities, it is likely that
maln radioactive units are present in the Calico
formation on the north bank of the Yukon River below
Sulphur Bend and on the Tatonduk Rlver. At these

two latter localities anomalous radioactivity was noted,
which, though mostly concealed, appeared to lie in the
Jowermost part of the formation. The locality of the
Calico Bluff formation on the Seventymile River, near
its junction with the Yukon River, weas not completely
traversed., However, it i likely that the two main
radicactive wnits occur there also, as the area lies
between the two geographlic axtremes of the Calico Bluff
formation on the Yukon River.

In summary, it appears that the main uraniferous
black shale beds near the base of the Calico Bluff for-
mation are persistent throughout the known distribution
of the formation in the Eagle-Nation area. Rocks sim-
{lar in age to the Calico Bluff formation occur at two
localities just sast of the international boundary. These
areas, one appraximately 13 miles northeast of the
mouth of the Tatonduk River and the other gpproximately
36 mlles northeast of the mouth of the Nation River
(Mertie, 1933, p. 423}, were too {naccessivle at the
tirge of the 1948 reconnalssance to warrant investigation.

Intermediate unit

According to Mertie (1930, p. 109-113; 1933,
p. 428,424) an intermediate or transitional formation
of sedirnentary rocks lies between the Mississippian
Cadico Bluff and Pennsylvanian(?) Nation River for-
wations. The rocks of this unit are sandy shale,
argillite, slate, and some chert. Mertie (1933, pl. 7)
mapped this unit along the Yukon River on the north
side of Eagle Bluif (pl. 1), on the north and south sides
of the Seventymile River southwest of Calico Bluff,
and in the hills north of Nation. The rocks of the unit
were traversed for radloactivity ouly at the Eagle Bluf
Jocality (pl. 1). No samples were taken for squivalent
uranjum analyses because the field readings indicated
that the equivalent uranium content of the material
tgsted wouwld not exceed 0. 002 percent.

The thin-bedded black carbonaceous shale in the
intermediale unit described by Mertie (1830, p. 108)
on the south side of the Seventymile River was not
examined. The inconclusive data on the precise
stratigraphic position of the intermediate unit and the
generg) field relationships of the associated formations
suggest the possibility to the writer thai some of Lhe
beds now mapped as the intermediate unit could well
be pre-Calico Bluff or early Calico Bluff In age.
this is so, the possibility then exisis that the black
shale on the Seventymile River may contain the sirati-
graphic equivalent of either of the radioaciive units
that.occur in the lower part of the Calico Bluff forme-
tion on the Yukon River.

Nation River formation

The Pennsylvanian(?) Nation River formation is
well exposed along the Yukon River a few miles belew
Eagle and from Montauk Bluff to below the mouth of
the Natdon River (pl. 1). It consists of conglomerats,
sandstone, and gray clay shale, and has an aqgregate
thickness of betwean 5, 000 and 8, 000 feet (Mertle,
1930, p. 119).

The Nalon River formation was exemined for
radioactivity at both localities mentioned above.
It is essentially nonradicactive throughout, Three
samples {nos, 5-235 through $-237, pl. 1) of dark-
gray to black shale from beds 1 to 2 feet thick from

Teble 2.—Average equivalent uranium and uranium contents and thicknesses of radioactive units A
and B of the Calico Bluf{ formation

Unlt A Unit B
Locality Thickoess| U 4] Thickness) eU U
(feet) | percent){percent)| (feet) (percent){ percent)
Section at-Calico Bluffe---ac-momacoaoe—o 6.4 0.006 0.004 6.9 0.006 0.00k
Svction between Sulphur Bend and

Seventymile RiVEr--=--we—cmomcmmcaommeeo 7.0 Rolols! 004 ——- -— -
Sgotion opposite mouth of Tetondak

e 6.5 007 .004 3.6 .005 .002

AVETagB -~ m e o e ‘ 6.6 .007 004 5.2 .006 .003




the west slde of the Yukon River a few wmiles below

Eagle contain 0, 002 to 0. 003 percent equivalent urs-
nlum, the maximum radioactivity noted anywhere 1in
the Nation River formation in the Fagle~Nation ares,

Permien system
Tahkandit limestone

In the Eagle-Natlon area the Tahkandit llmestons
{Mertie, 1930, p. 121-130) of Permian age was trav-
ersed for radiogctivity at its type locality along the
west bank of the Yukon River just above the mouth of
the Natlon River (pl. 1). At this locality the formation,
which has a total thickness of about 500 fael, consists
chiefly of cream-colored to white massive limestone,
although some conglomerate, sendstone, and shale
occur in the lower part. Field tests on the Tahkandit
limestone Indicats that its radiocactivity probably does
not exceed 0.001 percent squivalent uranium.

Triassic system

A belt of Upper Triassic rocks that consists
principally of fossiliferous black shale interbedded
with thin layers of gray to black limestone ias adja-
cent to the Tahksndit Umestone onr the northwest in the
vicinity of Nation (pl. 1). Mertie (1230, p. 131) states
that much of the black shale at this locallty is oil-
bearing. Many of the numerous fossilg seen in these
rocks are Pseudomonotis subcircularis and Halobia sp.,
both typical of Upper Triassic rocks in Zlaska,
The equivalent uranium content of the Upper Triasslc
rocks in the Eagle~Nation area, by field test, is less
than Q. 001 percent.

Granjte of Mesozoic{?) age

Granitic rocks of Mesozoic( ?) age are widespread
in the Yukcn-Tanana region (Metrte, 1937, pl. 1),
Within the Eagle-Nation area, as delineated in this
report, granitic rocks are known at only two localities:
a smal} area mapped by Mertie (1930, pi. 12) at the
head of Cuban Guich {pl. 1) near the internationsal
boundary, and the area on the north side of
Excelsior Craek just sbove the junctlon with
Mission Creek (fig. 1). This latter locality 1s within
an area of rocks raapped as pre-Cambrian by Mertle
(1880, pl. 12; 1888, tig. 7). However, the complete
lack of foliation in the granite wherever observed by
the wriler and the gereral similarity of this rock to
other Mesozoice(?) granitic rocks of the eastern Yukon-
Tanana reglon suggest that the granitic rock on
Excelsior Cregk may also by Mesozoic(?) la age.

The granite on Excelsior Creek is for the most
part highly disintegraled and covered with varying
thicknesses of flne silt, which may be of aeolian origin,
and moss. It appears to be lapped on all sides by
Tertiary conglomerates which are also highly dis-
integrated locally. On the north side of the granite
area the conglomerates dlp a few degrees ta the north;
on the south side, along the north bank of Excelsior Creegk,
the conglomerate dips sieeply to the south,

Because the granitic rocks are generally con-
cealed, most of the field tests for radloactivity were

meade in holes 2 to 5 feet deep dug with a clam-type
post-hole digger through the overburden into the
disintegrated rock below, Gamma counts were made
in each hole and samples of the disintegrated rock at
the bottom of gelected holes wereg taken for radio-
activity analyais and minerslogic studies. A total of
115 test holes were dug in the Bxcelslor Creek aren
and 38 samples wers collected (nos, 38137-3174,

fig. 1), The gamma couats in the test holes ranged
from a low of 50 per minute to & aigh of 175 per min-
ut: against abackground of about 26 per minute. Ingen-
eral, the minimum gamma count for test holes in the dis-
integrated granite was sbout 76 per minute, although the
average range was between 100and 125 per minute. Al
holes in the overlapping disintegrated Tertiary rocks
gave gamma counts of less than 75 per minute, mostly
between 50 and 60 per minute. It was demcostrated by
deeper digging that, where gamma counts in Tertiary
holes approached the 75 ¢ount per minute maximura
for these holes, the bottom of the original hole was close to
the contact with the granite. In the few holes
where this could not be demonstrated in the
field it was concluded that some detritus from
the disintegrated radioactive granitie had become
intermixed with the Tertlary gravel when it was
deposited.

The equivalent urgnjum content of the
38 samples taken in the Excelsior Creek area
ranges from 0.001 to 0.007 percent, The samples
of the Tertlary gravels contain from 0.001 to
0.002 percent equivalent uranium; those of the
disintegrated granite contain from 0.C03 to
0.007 percent and averags 0,006 percent equiv-
alent arantur. The analyses, thus, are direclly
proportional to the gamma counts obtzined in
the test holes.

In order to lsolste and identify the radio-
active mineral or minarals in the granitic rocks
of the BExcelsior Creek ares, selected samples
of thiz rock having a relatively high equivalent
uranjum content were crushed {0 minus 20-mesh
and separated into three ¢ravity fractions with
bromoform (sp gr 2.88) and wethylene iodide
(sp gr 3.3), Radioactivity analysls of the several
fractions Indicsted that the radiocactive elements
cccur chiefly In the so-called "{odide-light"
fraction (between 2.89 and 3.3 sp gr). The
equivalent urardum content of the several iodide-
light fractions anelyzed is 1o the 0.0X percent
range. As this mineral frection consists of over
00 percent biotite, the radiosctivity is ascribed
to the occurrence of uranlum and thorium either
as lmpuritles in the blotlle or in minute gralos
of unidentified minerals which cccur as inclusions
in the biotite. Ths “iodide-heavy" fraction (greater
than 3.3 sp ¢r) is alzo radioactive but to a
lesser deqgree than the lodide-light fraction. The
radivactivity of this fraction is attributed to the
presence of minor amounts of radioactive elements
that probably occur as {mpurities in zircon ang
traces of sphene. A trace of monazite was
found in only one sample.

Other minerals in the heavy-mineral frac-
tions of the granitic rocks of the Ezxcelsior Creek
area are ilmeunlte and magnetite, minor amounis
of brookite, ¢arnet, apatite, and anatase, and
traces of rutile, hypersthens, and hornblende.
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Tertiary rocks

The Tertiary rocks of the EBagle-Natlon area occur
in a wide belt along the southwest side of the YukonRiver,
They consist chiefly of sandstone, conglomerate, and
shale {n & sequence several thousand feet thick; beds of
lignitie coal occur locally. The sandstone and conglom-
erate consist mainly of materials derived from the schist
and granite areas of the Yukon-Tanana plateau to the
south {Mertie, 1937, pl. 1), (See Mertie, 1942.)

Concentrates obiained prior to the 1948 investigation
from quarries in Tertiary conglomerate near the road
along Americen Creek (fig. 1) containedas muchas
0. 18 percaent equivalent uranium, Inanattempt todeter-
mine whether specific beds of the Tertiary rocks contalned
concontrations of the radiosctive materials found in the
earler concentrates, traverses were made alongthe
AmericanCreek Road {fig, 1), slong the trall west from
Eagle to Excelsior Creek and for & short distance up
Mission Creek above the mouth of Bxcelsior Creek
(fig. 1), andatsaveral localities along the banks of the
Yukon River {pl. 1). For the most part the Tertlary

-sandstone, conglomerate, and shgle, in place, contaln
a2 maximum of only 0. 002 percent equivalent uranium,

Locally, on the American Creek Road and along
Wolf and Mission Cresaks, beds of slightly cousolldated
detrital material derlved from the erosion of a near-
by body of granite, posalbly the granite on Excelsior
Creck discussed previously, showed anomalous ra-
diztion during traversing, In regard to the deposits
on Missfon Creek, Mertie (1842, p. 327) states:

"Along the woot bank of Mission Creek,
betwéen & quarter and a half mile upetream
from ite confluence with Excelsior Creek,
ie a bluff about 90 faet high composed of
angular, slightly congolidsted detritus,
mainly of araniti¢ chsredter, Some of the
larger fragoacts of which ere ss muwh as
2 foot in diemeter., The finer materinl of
this depoelt 1ls likewide of granitic chara
acter, wnd chert, uwsually the commonest
type of pabble in the Tertiury rocks, is
aboeant., Some thin beda of grey esodstone
and clay shsle containing carbonaceous
materis) are fnterbedd2d with the conglom-
erate...This daposdt...(18) derived evi-
dently from e local aource, The bese of
this conglomerate provebly lies directly
upon pre-Tertiary granivic rocks.”

)



Table 3.=--Summary of pertinant data on the radlosctivity of mseterials teasted in the Easgle-Nation

area, 1948

Maximum radioactivity

Age and type of material tested (percent sU)
Pre-Cambrlan rocks:
Limestone, dolomite, shale, and hematitlc rocks of varlous types------ 0.001
Undifferentiated rocks of Paleoc20ic¢ age:
Arglllite---—---mmememm N D e L e S T 003
Cambrlan system:
LAME s tON8 ——m m e e m e A e e e e e e < ,001
Carbonaceous ShAl8a-~=—wr—m e m e e e e e e e e s e .003
Ordoviclan(?) systeu:
Carbonaceous shale and quartzitic sandston@s-wwweascem— e meammreumean- 003
Silurian system:
Timestont—— e e c v P ettt T T 4,001
Devonlan aystem:
Shale of varlous types, including carbonaceous beds, and voloenic
rocks of greenstone haplis--m-a—mmmamcmcre e cn i mn e, s 003
Carbonlferocus systems:
Lower(?) Mississippian rvooks:
3hale and cheprli--—-creccrmaurcmcrcnvn e ——~- -- =002
Phosphatlc(?) concretiong--—wewm~wwman - .003
Upper Mississipplan Callco Bluff formation:
Limestons--=--= commma——mocan e A e 2007
Carbonacecus shele------ e e e e e 009
Phosphatic pellets in carbonaceoua 8h8le «mvmmrum e s cm s me s m—an Jo22
Intermediats or transitiondl formation:
Shale and chert-=--m-s--—ooemmns Rt e e Ol B SE Tl il 002
Pennsylvanian Nation River formation: .
Sendstone, conglomerate, and 8hale~--rmu-——m-ccecm oo 001
£arbonacecus BHALe—ws=-—uwmm e e e e s e e e .C03
Permlian syatem:
Tahkandit 1imestone—-———=msm e m . e e e e e e e e e e <.001
Trisssic system: -
Carbonaceous shale and limestone------ R Gt e DL e ————— <,001
Mosozolc(?) era:
(6340 01 R o= B et e .007
Tartiary system:
- Conglomerate, sandstone, and Shale~v~remmscomrcmmac o m e e — .002
Coarse granitic detritus loterbedded with minor ‘amount of carbonacsous
shale and fine-gralned B3&0d3LO0S-~~wv-= e e o 005
Quaternary sy3tem:
Concentrates from present stream EravelS—-—-re~wwommscreccovoomcaomnen .003




Concerning deposiis on the American Creek Road, he
writes (1942, p. 229):

“Just below the cosly horizond scme de-
composed residunl granite crops out, which
apparently represents a part of the base-
ment rook, upon which the Tertiary rocks
in this vicinity were deposited, This
granite oconsists of gericitized microcline,
biotite, 8 Little oligoclaese, and calcite,
the calélie pcting as a matrix for the
arkogic material and constituting about

30 percent of the rock. The uppermost

60 feet of the section, at the vest end of
the cocal cut, consiste of grit composed

of granitic materials, together with some
carbonaceous shales."

The radioactivity of these sedimentary deriva-
tives of the granitic rock corresponds closely with
that of the disintegrated granite on Excelsior Creek
discussed above. Radioactivity analyses of 23 samples
from the three localities show that the equivalent
uraniurm content of the granftic detritus ranges from
0.008 to 0.00S percent, averaging about 0.004 percent.
The heavy-mineral fractions contaln {tmenite, iron
oxides, zircon, minor amounts of garnet and anatase,
and traces of epidote, horablende, hypersthene, rutile,
biotite, apatite, tourmaling, and monazite. The
radicactivity is doubtless due to uranium and thorium
in the zircon and monazite. The relatively large
amount of radioactive biotite, which characterizes the
granite on Excelsior Creek, was not found. It was
apparently carried outside of the basin of sedimentation
in which the granilic detritus was deposited.

Quaternary unconsolidated deposits

Concentrates (samples 3105-3113, pl. 1) were
taken from gravels of some of the small tributaries
of the Yukon River to determine whether radioactive
minerals were being eroded from rocks in the more
inaccessible portions of the drainage basius of these
streams. The maximum radioactivity of these concen-
trates is 0. 003 percent equivalent uranfum,

SUMMARY AND CONCLUSIONS

Data on the radioactivity of the various types
of material tested in the Eagle~-Nation ayea in 1948
are summarized in table 8. The only rocks exhibfting
abnormal radicactivity were black shale beds in the
upper Mississippian Calico Bluff formatlon and granitic
Tocks of possible Mesozolc age and their Tertiary sea-
imentary derivatives.

Although the radioactive Carboniferous black
shale 1s somewhat comparable in uranium content to
similar deposits in continental United States, the
grade and areal extent of the radicactive beds are not
sufficient to warrant further interest except from
an academic standpoint. The location of these deposits
in 2 relatively remote part of Alaska also lessens the
desirability of sdditional consgjderation.

The above factors also apply to the radioactive
granitic materfals found in the Eagle-Nation area.
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