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RECONNAISSANCE FOR RADIOACTIVE DEPOSITS IN EASTERN INTERIOR
ALASKA, 1946

By Helmuth Wedow, Jr,, P. L. Killeen, and others

CHAPTER A. —AREAS ADJACENT TO HIGHWAYS IN THE TANANA AND UPPER COPPER RIVER VALLEYS

By Helmuth Wedow, Jr., and 7, J. Matzke

ABSTRACT

A reconnaissance conducled in 1946 in areas
sdjacent to highways in the Tanana and upper
Copper River valleys was lhe first time that fleld
radioactivity tests were made in eastern {nterior
Alaska. Before 1948 the scanning of the Alaskan
placer-concentrate collection of the Geological
Survey for radicactivity had indicated that radio-
asctive minerals occurred in & few localities in
the Fairbanks and Livengood areas. The objectives
of the 1048 reconnaissance were to determine
whether significantly radioactive lodes occurred in
the vicinity of the placers from which the radio-
active concentrates had been ¢btained and to con-
duct a routine survey for ragiosctive deposits in acces-
sible areas adiacent to highways in eastern interior
Alaska. The techniques used in the survey con-
sisted of the direct testing of outcrops for radjo~
activity with a portable survey meter and the
collection of rock samples and placer concentrates
for equlvalent uraniem anslysis in the laboratory.

_Although the 1946 reconnaissance did not
yield any further information on the source of tha
few concentrates of higher radioactivity that had
been obtained previously, a few new sites of
radiocactivity were found. Data for all sites, re-
gardless of favorable or unfavorable results, are
presented in order that future investigators may
evaluate how thoroughly negalive areas have been
determined. Lode deposiis, consisting primarily
of quartz veins contzining ¢old and metallic
sulphides, contain only as much as 0.005 percent
equivalent uranjum. Graphilic schists and black
shales contain a maximum of 0.004 percent equiv-
alent uranium; other types of schist comtaln only
as much as 0.003 percent equivalent uranium,
Tests of granitic and mafic igneous rocks indicate
maximums of 0.006 and 0.005 percent equivalent
uranfum respectively. Concentrates from placer
deposits, locally contain as much as 0.068 percent
equivalent uwranium.

The slight radicactivity of the igneous rocks
appears to be due to traces of uranivm and
thorium in such accessory minerals as zircon and
allanite, The slightly higher tradicactivity of the
placer samples at some localitfes is probably due
to the natural concentration of the radioactive
zircon and =allanite. At 3 few localities, monazite
has been found in the placers and probably also

contributes o the radicactivity of the concentrates.
Its bedrock occurrence is doubtless also a3 an
accessory mineral jn the granitic rocks.

INTRCDUCTION

The Tangna and upper Copper River valleys
in eastern Interfor Alaska (fig. 1) are on oppo-~
site sides of the Alaska Range. The Tanang
River, on the north side of the range, flows
northwest into the Yuken River, and the Copper
River, on the south side, flows south into the
Gulf of Alaska. The principal highways in Alaska
elther follow these two wvalleys or cross the
intervening uplands. These highways and subsidiary
roads are shown on figure 1.

The initial scanning of an Alaskan placer-
sample collection for radioactivilty in the winter
of 1944-45 indftaled '8 few sites in the Fairbanks
and Livengood areas where radicactive materiais
were present In stream deposits. Subsequent field
sampling by R. R. Coats in 1945, during 2
reconnaissance of the Yukon-Tananz placer region
(Fortymile, Circls, Fairbanks, and Livengood
districts), Increased the number of samples avail-
able from these areas, bul did not reveal any
additional sites of significantly radicactive material,
Information on those samples which were available
before the 1846 reconnzissance in the Tanana and
vpper Copper Rlver valleys is summarized in an
informal file report by P. L. Killeen on trace
elements {nvestigations in Alaska and is reproduced
below.

Redicactivity of eawmples collected before 19%6 in the
Tanana aed ypper Copper River valleys, Alasia

Total |Number of samples in each of|

aumber three rangea of percent Not
District of equivaleny uranium tested

samplea »>0,02 [0.02-0.01 [<0.01
Tolovana -« EB 2 0 -3k 17
Folrbenks- 148 b 3 & 52

In 1948, & reco..iissance for radicactive
deposits in areas accessible from the hlghways
in the Tanana and upper Copper River valleys
was undertaken because the accessibility permitted
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covering a large area in the course of the f{leld
season and because previous information on radlo-

activity in areas adjacent to highways in the
Tanana and upper Copper River valleys was
elther sparse or absent. The reconnaissance
parly consisting of Helmuth Wedow, Jr., and
John J. Matzko, geologists, and Fred Freitag,
camphand, was in the field from June through
Septamber 1948.

Figure 1. —Index map to areasinvestigated along the highways in the Tanana and upper Copper River valleys, Alaska.

MEASUREMENT OF RADIOACTIVITY

The radioactivity of outcrops of bedrock and
gravel, and of unconcentrated samples of.crushed bed-
rock was measured in the {ield with 2 portable survey
meter designed by the Geological Survey for the meas-
urement of gamma-ray intensity. Tests on sam-
ples were made at base camps where readings were
not Influenced by any radiation from large areas of



outerop of the matertal sampled. Most of the rock
.samples were later crushed to minus 4-mesh in a jaw
crusher at the Fairbanks laboratory of the Geological
Survey. Subsequently, heavy-mineral separates of
crushed rock samples, of panned concentrates of
crushed rock samples, and of panned concentrates
of gravels and weathered dlgintegrated rock materials
were prepared and tested for radioactivity by beta count
on a laboratory scaler In Washington, Table 1, at the
end of this report, gives the location and description
of each tes} statlon, the radioactivity determinations
made at the stations or on gamples obtalned therefrowm,
and the concentratiqn ratio of the ultimate concentrate
for which the radicactivity was measured. The radio-
ectivity throughout {s expregsed in terms of percent
equivalent uranium,

Outcrop tests

Outcrops of bedrock and gravel were tested
for radioactivity by placing the probe on the sur-
face of the material and measuring the gamina
count for ©-minute intervals. Background readings,
with the probe several feet above the surface of
- the ground, were taken several times a day as
a check. The results of the gamma count ai each
outerop, as shown in table 1, is expressed in
terms of percent equivalent uranium by interpolating
from the diagram shown ln figure 2.

In the constructlon of such a diagram (flg. 2)
the average background counting rate of the in-
strument that was used was determined by averag-
fng the averages of groups of four consecutive
backgrounds. The final average background was
then plotted on the diagram as<0.001 percent
equivalent uranium. The equivalent-uranium values
of 2 number of crushed samples were then plotied
ageinst the gemma counts obtained at the outcrops
froor which the samples were taken. The diagonal
line, showing the probable relationship between
the equivalent~uranium value and the outcrop gam-
ma couni, was then drawn by inspeciion {from the
point where the average background was assumed
to represent<0.001 percent equivalent uranjum.
Deviation of points from the diagonal s attributed
eilher to sampling errors or to the random nalure
‘of gamma radiation over short periods of time.

Unconcentrated crushed samples

To determine the equivalent-urasium content
of the crushed rock samples, S-minute readings
of background, sample, a radioactive standard,
sample, and background were made In that se-
quence,

Concentrated samples

To increase the proportion of heavy rminerals
to be tested for radicactivity at any one station,
concentrates were made by panning unconsolidated
materials such as stream grave] and slope wash,
and disintegrated rock from mine dumps and
weathered outerops. Laler, to obtain a standard
type of concentration, separations of minus 20-mesh

material were made with heavy liquids (bromaoform,
8p gr 2.8; methylene iodide, sp gr 3,8). The
uncongentrated crushed samples were crushed
further to minus 20-mesh and also Separated with
heavy liquids. The percent equivalem! uranium

in the resultant heavy fractlons was then determined
by bela-gamma count with laboratory instruments.

AREAS INVESTIGATED
Fairbanks district

The Fairbanks district, herein divided into
the Pedro Dome area (ilgs. 1 =2nd 3) and the
Ester Dome mrea (figs. 1 and 4), includes abvout
300 square miles of territory adjacent to the
city of Fairbanks.

The Pedro Dome area, from 5 to 26 miles
northeast from Fairbanks, roughly includes the
watersheds of the streams draining the area sur-
rounding Pedro Dome and Gllmore Dome, The
main streams are: Cleary, Little Eldorado, Dome,
and Vault Creeks, north-flowing tributaries of the
Chatanika River; Goldstream Creek and its west-
flowing tributary, Big Eldorade Creek; and
Falrbanks, Fish, and Smeallwoad Creeks, tributaries
of the Little Chena River. In 1846 mining camps
were located in most of the major wvalleys, and
many of the smaller streams had been mined
previously, The Steese Highwey, crossing the
area {n a general northeasterly direction, has its
origin at Fairbanks and leaves the area shown
in figure 3 via the wvalley of Cleary Creek. The
Elliott Highway, or Livengood road, djverges from
the Steese Highway at Fox. Many secondary roads
and irails lead from the main highweys to sites
of past and present mining operations.

The Esier Dome area, 10 to 1b miles west
from Fairbanks, is drained by iributarjes of
Goldstream Creek on the northwest and by tribu-
tarles of Cripple Creek on the southeast. In
1946 the area was accessible by a graded gravel
road from Falrbanks, and by many Secondary
roads and trafls that branch out to lode and placer
mining operations. A small settlement, Berry, P. O,
located on Ester Creek, is the center of the
dredging operations of the Fairbanks Exploration
Department, U. S. Smelting, Refining, and Mining
Co., in the Ester Dome area.

Geology

The general geology of the Fairbanks district
is relatively well known as a result of studies
of its gold-bearing placers snd lodes (Prindle,
1805, 1808, 1910a, 1813; Ellsworth, 1910; Hih,
1933; Mertie, 1837; and Capps, 1940).

The Birch Creek schist of pre-Cambrian
age is the bedrock underlying the larger part of
the district. The schist is predominantly of
sedimentary origin and has a considerable range
of composition. The chief types, however, are
guartz~inice and quartzite 3schist. Minor amounts
of augen gneiss and crysialline lmestone are
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Pigure 3. —~Geologic sketch map of the Pedro Dome area, Fairbanks district, Alaska.

also prasent. Igneous rocks of two wmain types
Intrude the Birch Creek schist. One is a quartz
diorite, well exposed on Pedro Dome; the other
is coarse-grailned porphyritic granite underlying
2 large area south and southwest of Gilmore
Dome (fig. 3). In the vicinity of Fster Dome
only a few small bodies of porphyritic granitic
rocks have bean reported. Minor types of igneous
rocks, represented primarily by altered granitic

dikes, are numerous bul scatterad. All the ignecus
rocks are presumably Mesgozoic In age., Known
lode deposits in the Gilmore Dome watershed

are mzinly gold-guartz, bismuth, and tungsten
veins and replacement bodies, all for the most
part closely associaled with the large intrusive
mass of granite near Gllmore Dome. Extensive
muck and gold-bearing gravel deposits cover

most of the valley bottoms and lower hill slopes.
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Barren windrows of dredge tailings are now con-
spicuous as 2 result of placer mining in the valley
vottoms of Goldstream, Gilmore, Pedro, Fish,
Fairbanks, Cleary, and Ester Creeks. Slope
wash and a heavy moss-cover make natural rock
exposures on the hills a rarity, except locally
at the crests, where weathering has sculptured
the bedrock into odd castellated shapes.

Radioactivity studies in the Pedro Dome area

Previous equivalent uranium determinations
on placer concentrates, obtained chiefly {rom gold-
mining operations, showeqd that some radicactive
material oceurs in the Pedro Dome area. Seven of
the concentrate samples had more than 0.01 percent
equivalent yranium. The creeks from which these



more radioactive concentrates were obtained, ang the
determinatfons of equivalent uranium in Lthe concen-
trates, ars given below.

Alnskan Percent equivalent
Conceotra Creek o ium
file no. AT B2
355 Fish Creek---vamaan N 30,100 0,016
&28 Yollow Pupe—-a=--- mmmaan .028 .00k
109 Qilmore Cre@kemamcm—caaaas 013 L, 004
95 Pirgt Chance Creek-------- .029 -
6lBe Besttle Pup-sss-—cmmomamoa 3,006 00k
163 Cleary CreeXr=-=swa_- amna- .013 .o18
589 Bpecifie loscality unkmown- ,01% -
‘Determinations made about Jeauary 1948,
“Redetcrmined in Aprll F947.
% indi Ple coonldezed b saall for scowrace deteraipation.

The first four streams in the above tabulation are
parts of the watershed that surrounds Gilmore Deme.
Cleary Creek angd Seattle Pup are part of the watershed
that surrounds Pedro Dome (fig. 3}.

The recent testing in the Pedro Dome ares indi-
cated no appreciable amount of radicactivity except
for two samples as follows: ' :

(1) Sample 1398:

Location: 8tetion PD 107, near head of
Rex Creek.

Ratwre of sample: Hesvier-tban-bramo-
form fraction of penued concentrate
from 50 pounde of gravel.

Equivelent urenium content: ©0.066 per-
coont.

Comparetive data: Outcrop teet,

0,001 percent equivelent urenium.

(2) Sample 1538L:

Location: Ststion PO b1, along vest
oide of the Bteese W in the
velley of Twin Creek about & miles
portheast of Fox.

Hature of semple: Heavier-than-bromo-
form fraction of crughed vein materis)
on dump of ahandoned gcheeljte mine.

Equivelent urpanium content: 0,043 per-
céent.

Comperstive data: OQutcrep teet,

0.00)1 percent eguivalent uranium;
uwconcentrated crusbed sample,
0.002 percent eguivalent uranium.

The radioactivity data of the remaining tests in
the Pedro Dome area may be summarized as follows:

(1) Outcrop teets (115 stationa):
Mox{mm equivalent-urpnium ¢outent:
0.003 percent.
Avarege equivplent-urnnium coatent.:
0.001 percent.

(2) Uncobcentrated crushed rock semples
4 gamplea):
Maximm eguivalent-uranium content:
0.003 percent, .
Average equlvalent-uranium content:
0,002 percent.

(3) Conceutrated emmples (3% samples):
Moximm egquivelent-uraniuvm content:
0.006 paccent.,
Average equivelent-wranium coatent:
0.0025 percent.

Zircon, some of which {3 probably uraniym- or
thorium-bearing, is the only mineral as yet identified
In the concentrates of the Pedro Dome area, to which
radloactivity can be ascribed. Thus, In most sarmplag,
the presence of radioactive zircon could account for
the small increasss in equivalent-uranium content
when the hepvy minerals are ¢oncentrated, It appeers
1ikely, howsver, that some other radtoactive mineral
or minerals also oceur in the samples containing more
than 0. 01 percent equivalent uranium.

The concentrate from Fish Creek (sample 355)
consists of few small nuggets cbtained from a placer
operation about 24 miles northeast of Gilmore Dome.
Although the original radioactivity delermination made
in 1845 indicated 0. 1 percent equivalent vranivm, a
second test in 1947 showed only 0. 016 percent equiv-
alent uwranfum. A qualitative spectrographic examination
of one of the nuggels shows that the ma or elements are
bismuth and sflicon with the blsmuth preponderant.

The nuggets, therefore, are probably mostly native -
bismuth with some auvlytite or argicolile possibly
present. The gold, listed among the minor elements
in the examination, ¢ccurs ag fine flakes and wires.
Uranlum and therium are listed among those elements
looked for but not found. One bismuth lode cccurs in
the Fish Creek watershed above the location of this
concentrate, The lode is in a biotite granits on the
spur glong the east side of Monte Cristo Creek.
(Chapin, 1814, p. 330-331.) This lode was not investi~
gated in the brief reconnaissance of the lodes in the
Pedro Dome area, nor were concentrates taken down-
stream from it.

Ragdioactivity studies in the Ester Dome arsa

Five placer concentrates from the Ester Dome
area that had been tested for radicactivity beifore
the 1848 fleld season ranged from <0,001 to 0. 002 per-
cent eguivalent uranfum. Although such values are
extiremely \ow, the coverage represenied by only five
samples was 30 scant that it seemed desirable (o test
at least a few of the known lodes and collect a few
additional placer concentrates from the area. The
locations of the tests are shown on figure 4, and the
results are included in table 1.

Structural conditions have limited the best me-
tallic mineralization of the aren to the southeasi flank
of Ester Dome, and, therefore, placer and lode mining
activities have been restricted to this flank (i1, 19393).
Consequently, tests for radioactivity were similarly
localized.

Many of the mines and prospects in the Ester
Dome aree have long since been abandoned, =aad
adits have collapsed and are overgrown, Of
necessity, therefore, the testing of lodes was
restricted to0 ore materials scaitered through the
mine domps. All the kmown lodes are of the
gold~quartz variety, and carry, in adgition to free
gold, wvarying amounts of primary sulphides.
Arsenopyrite ang stibnite form the bulk of these
sulpnides, bul minor amounts of boulangerite, jameson-
ite, and covellite have been repcrted (HIll, 1833,
p. 120-152). Weathered parts of the veins examined
are much stained with oxides of iron, manganese,
antimony, and arsenic.



The radiomctivity of materials tested in this
area. ranged from <0.001 to 0.007 percent equivalent
guramium. The maxzimum value was obtained in:-lhe
heavier-than-bromoform fraction of a concentrate
.panned from 850 pounds of gravel from &t. Palrick
Creek (station ED 7, sample 1424). As in the
Pedr¢ Dome area, the slightly higher equivalent-
uranium values in the concentrates as compared
to the outcrop lest may be attributed to the pro-
portional increase in radioactive zircon resultant
from concentration.

Steese Highway belt in upper Chatanika valley

The portion of the Stesse Highway midway
betwesn Fairbanks and Circle lies malnly in the
upper or headwater part of the Chatanika valley,
but exlends mnorth and east to the headwater por-
tiong of Beaver, Birch, and Preacher Creeks
(figs. 1 and B). As considered in thls report
and shown on figure £ the belt adjacent to the
highway is about 60 miles long and 16 miles wide,
and has an area of about 800 square miles, The
topography generally consists of long evens-topped
-ridges with iong, brond, lateral spurs separating
wide, azhallow valleys. The Steese Highway
enters the Valley of the Chatenika River at the
mouth of Cleary Creek and follows the valley
northeastwerd, At the head of McManus Creek
the highway crosgses the divide into the walley of
Twelvemile Creek ol the Birch Creek watershed.
Short roesds lead from the highway to the site of
dredging operations on Nome Creek, and to other,
smaller plecer mineg on Deap and Sourdough
Cregks. Most of the ghort tralls that start from
the highway are for access (¢ the U. 8. Smelting,
, Refining, and Mining Co. dltch, The uppar Chatanika
valley has few Inhabitants. Those who live there
are employsd mainly in prospeciing and mining,
or in waintaining the U. 5. Smelting, Refining,
and Milning Co, ditch or the Steese Highway,

Geology

The geology of the eastern or upper part
of the Chatanika wvalley is similar to that of the
Fairbanks district. The Birch Creek schist (see
previous discussion under Fairbanks dlstrict) is
agzin the major bedrock of the area. A large
mass8 of intrusive granitic rock of Mesozoic(?)
age crops out in the north-central part of the
area in the headwater portions of Nome Creek,
and liributaries of Fallth and Preacher Creeks.
Similar bodies of related ignecus rock are preseni
at the head of Sourdough Creek and in the divide
separating the Faith, ldaho, and Preacher Creek
drainage aress. (Prindle, 1810, p. 203-209;
1913, pl. 8; 1913, pl. 2.)

Radiocactivity studies

Before lhe present exarslnation of materials
from the upper Chatanika valley area, only seven
placer concentrates, three from Sourdough Creek
and four from Nome Creek, had been tested for
radioactivity, Of the seven only a concentrale {rom

Nome Creek has more than 0,01 percent equlv-
alenl uraaium, and in this the equivalent-uranium
content is 0.026 percent.

The investigations in 1948 were restricted
to tests of bedrock eropping out in road cuts and
to tests of concentrates of gravels irom streams
in the imwmediate vicipity of the highway and sec-
ondary recads. The locations of the sites tested
are ghown on figure B, and the results zare in-
cluged in table 1, -

Several verieties of schist and granitic rocks
wera tested. The dats of these tests are sum-
marized below. -

Peraent esguivalent

Matarial tested

A | B® c3

Gregttic rocks:
Station WO 12, pample 1339L° | 0.00%| 0.004 | 0,007
19 WO0L| == | --a

Graphitic achist

Btation UC 31, emmple L5WQL .003| ,00%| .003
52 : 008 wam | -
3 005 ~aa .
2, eample L54gL .003|  .Q03| «,00L
Ly 001  wea | o

Bchint {othar varietlen)!

Btaticn WO 1% O0L| mmm | ema
51‘ Om - - ' -
35, Bazple 15HIL 00| 002 ---
3 <,00)| ame | -a-

LA, Durcrop tenrs,
""B, Tesa of unconcentrated erushed rock samplen,
*C. Tema of bromotons concentrares from croghed rock sampls.

The relatively higher values of equivalent ura-
nlum in the granitic rocks (station UC 12, sample
1586L) is provably due to radioaciive elements in
zircon, which was )dentifisd in the concentrate.

A placer concentrate obtained {rom a dredge
on Nome Creek was the only sappreciably radio-
active placer material from the Chatanika area
tested in 1848. TFurther concentration of the beavy
minerals by Seperation in methylene lodide in-
creased the radiosctivity only to- 0.012 percent
equivalent uranium. Minerals of interest in {his
concentrate arre relalively abundant topaz and
cassiterite, and sSparse tourmslive and monazite.
This association suggests thal tin-bearing veins
may occur in the vicinity of the granile at the
head of Nome Creek.

Livengood area

The Lijvengood area (tigs. 1 and 6), as
considered in this report, consists of an area
about 100 square miles. The town of Livengood,
the only settlement in the area and the northern
terminus of the Elliolt Highway, is 71 miles
frora Fox on the Stesse Highway and 82 miles
from Fairtanks. 7The Livengood area is part
of the Yukon-Tanana upland and is characterized
by broad, even-topped ridges from which long,
gently sloping spurs descend to the valley floors.
The area is drained by Livengood Creek and the
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Tolovana River of the Tanana drainage basin,
and by tributaries of the South Fork of Hess
Creek, which in turn is iribuwtery to the Yuken
River. Dredging operatlons of Livengood Placers,
In¢e., on Livengood Craek and several large scale
opencut, hydraulic-placer operations on t‘ributaries

of Livengood Cresk and the Tolvana River are the

principal mining act{vities in the area.

Geology

The geology of the Livengood area has been
discussed in some detail elsewhere. (See Brooks,
1918; Mertie, 1917; 1937; Overbeck, 1920; and
Capps, 1040.) In general, the sedimentary rocks
of the area have been mapped as two unils:
one, an unditferentlated, chiefly noncalcareous
Devonlan seguence, which lies to the south of
Amy Dome; the other, a younger chert and
silicified limestone sequence of Mississipplan age,
which lies to the north of the dome (fig. €).
Matie rocks of Paleozoic age, thought to be ex-
trusive and intrusive, are clogely assoclated with
both age groups of the consolldated sediments.
Tertiary(?) granitold rocks, predomlnantly felsic,
Intrude the older rocks in the vieinlty of Amy
Dome. Metamorphic effacts and mineralization
attributed to these later Intruslves are clearly
seen along the divide between Llvengood Creek
and the Tolovana River, and on the flanks of
Amy Dome.

Radloactivity studies

Previous tests of 30 placer concentrates
from the Livengood area indicated amounts of
radicactivity of less than 0.01 percenl equivalent
uranium, except in a concentrate from Goodluck
Creek which contains from 0.081 to 0.048 per-
cent eguivelent uranium. Although a cursory
examination of this concentrate before the begin-
ning of the {ield season of 1948 failed to reveal
any mineral to which the radiocactivity could be
ascrfbed, more detalled study later indicated that
the radioactivity is due to a black, pitchy-appearing,
highly radicactive mineral with a conchoidal
fracture,.

Despite the apparently unpromising initial
information, some fleld work appeared warranted
to complete coverage of the placers of the area
in an attempt to obtain other radicactive concen-
trates, and for testing a few of the sedimentary
and igneous rocks and the attendant lode deposits.
The location of these concentrates and outcrop
tests are shown on figure 6, and the results
are included in table 1.

A concentrate donated by a placer operator
on Ruth Creek (statfon L 27) was the omnly placer
concentrate obtained (n 1946 that contains as much
as 0,01 percent equivalent uranium. Sedirentary
and Igneous rocks, for the most part, conlain
less than 0.001 percent equivalent uranium and
weathered granite 0.003 percent equivalent ura-
nium. Results of various radioactivity tests
made in 1946 on the most radlocactive materials

found In the Livengood area are summarized
balow.

Percent equivalent
Materiml teeted urani
Al ] c3
Slutice coocentrate:
Btation L 27, sample 144€ -— -se | 0,010
¢ 009
Pepned concentrate:
Station L 19, semple 145% ——- —— .00k
Black shale:
Station L 16a, eample 1553L 0,002| 0.002| .006
Westhered granfte:
Btation L 3b, sample 1543L ,003|  ,00%| ,003

1A, Odrcrop toass.

28, Tests of Woconcentrated ¢rushed rock amples.
3C, Tesea of bromaform conceotraces.

ATest of metbylene iodlde coaceacrare.

Mineralogical examination of the slulce con-
centrate listed above indicetes that the radioactlvity
i due to uranium- or thorium-bearlng zircon,
although a few grains of monazite also are present.

The Livengood ares appears to hold llitle
promise for significant uraniferous deposits, ex-
cept, possibly, for the source of the highly
radioactive mineral in the sample from Gooedluck
Creek.

Harding Lake-Richardson area

The Harding Lake-Richardson area (figs. 1and 7),
about 50 miles southeast from Fajrbanks, is on the
northeast side of the Tanana River between the lower
courses of the Salchs River and Shaw Creek. The
Richargdson Highway crosses the ares roughly parallel
to the course of the Tanana River. Small settlements
are located at Richardsan, and at Birch and Harding
Lakes. The area shown in figure 7 is about 400 square
miles, but only a2 small fraction of this is easlly acces-
sible from the highway. Placer gold was first mined
in this ares in the early 1900's, chiefly in the valleys
of Tenderfoot, Buckeye, and Banner Creeks, and in the
headwater tributaries of Redmond Creek. Only one
placer mine, Iocated on claim 13 Below, on Tenderfoot
Creek, was being worked in 18486,

Geology

Pre-Cambrian Birch Creek schist and graniie
rocks of Mesozole(?) age form the bedrock of the
Harding Lake-Richardsonarea. The Birch Creek schist
in this area consists chiefly of micaceousand quartzitic
Schists, and intergradations between these two types.
Minor rock types in the Birch Creek are graphitic
schist, crystalline limestone, and gneiss. Excaept for
the gneiss, the Birch Creek is considered to be derived
from sedimentary rocks. The gnelss is probably the
metamorphic equivaient of pre~-Cambrian intrusives.
Quartz veins, in part gold-bearing, are associated
with the schist. (Prindle, 1913, p. 85, 38, 52, 53,
140-142, pl. 8; Mertie, 1837, p. 47-59, 210-215, pl. 1;
Capps, 1840, p. 134, 135, 145, 146, pl. 8.)
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Radloactivity studies

Granitic rocks of Mesozole(?) age and attendant
mineralization at outerops of bedrock and in concen-
trates obtained from stream gravels eroded from the
intrusive masses and surrounding rocks were tasted
for radicactivity in the Harding Lake-Richardson area,
In additien concentrates were acquired from some of

the streams formerly important as producers of gold, as

this area was not previously represented in the Alaskan
placer-concentrate file of the Geological Survey.

The location of the outcrop tests and sites of
samples are shown on figure 7, and the data obtained
are included in table 1. A summary of the data on the
mos! ragdloactive materlals found in the Harding Lake-
Richardson arez is tabulated below.

Percent equivelent
Material tested urandum
Al B2 [ i
Granitio rock, weatpered!
Stetion R la, eemple 1b459L 0.006|0,00k | ~-- [0.0C9
Granitic(?) dike, light-color=
ed, fine-grained, wegtheredt
8tation R ha, eample 1460L L005) ,002(0.060| .110
Station R 13b, no sample 005 ~me | a-- ——
QOranitic dike, coarge-grained:
Btation R lba, semple 1556L L005| .00k | ,005| ---
Oraphitioc schiste:
Station R 25b, sample 1557L 002 ,00L( ,005] ---
Stre;uu and bench gravels: '
Station R 23, sample 1k&h O01| mmm | ----| ,008
Staticn R 2k, sample 1465 mem | men | aaa 15,020
Btation R 2%a, sampla 1466 <,00L --= | =a= | ,009

YA, Testa a¢ the ourcrop,

28. Tesen of uaconcentraced crushed rock samples.

#C. Tests of bromoform concencrates from crushed rock samples.

“D. Tegrs of paaned concentraces from 100-pound semples of uncens
solidaced material subscquently r aved with by i

SMedhyleae iodide used for finnl concenwatioa igstead of bramofocm,

The radioactlvity of the granite may be due to the
presence of zircon and allanite(?) whichwere identified
{n 2 preliminary study ot the concentrates. Scheelita is
alsopresent. Minerals of interestinthe radicactive con-

centrate from Buckeye Creek (stationR 24, sample no. 1485)

are sheelite, tourmaline, rutile, zircon(?), titanite(?),

cassiterite(?), and galena. This association of minerals,

particularly that of tourmaline, cassileriie(?), and galena,

suggests the possibility for veindeposits inihe drainage
area upstream from the sile of the concentrate.

Alaska Highway bell

The Alaska Highway belt consists of & long narrow
area along the highway from Big Delta to the inlerna-
tional boundary. It is entirely withinthe drainagebasin
of the Tanana River. The highway is southwest of the
river from Big Delta to a point a few miles east of
Tok Junction; there it crosses the Tanana River and
follows successively the northeast banks of the Chisana
River and Scottie Creek to the boundary. “~The major
settlements on the highway are BigDelta, Tanacross,
and Tok Junction; and Northway is just south of the high-
way near the mouthof the Nebesna River (figs. 1 ang 8).
Also, a few small native villages are scattered along
the river banks.

13

Geology

The geology of the area crossed by the
Alaska Highway (fig. B) was partly described and
mapped by Mertie (1837), Moffit (1942), and
Van Alstine and Rlack.! Some of thls previous
work, however, was revised and extended in
1946 during the recomnaissance for radioactive
deposits.

Granitic intruslves of Mesozoic(?) age con-
stitute the bulk of the bedrock exposed in the
highway belt. These intrusives apparently cut
pre-Cambrian or early Paleozoic schists and
gnelsses which are simijlar to, and in part prob-
ably the eguivalenmt of, the pre-Cambrian Birch
Creek schist of the Yukon-Tanana upland.

Radioactivity studies

The reconnsissance jnvestigation of radio-
activity in the Alaska Bighway belt in 1948 was
devoted chiefly to the granitic rocks of Mesozole(?)
age.. For convenience in discussion the area is
divided into two paris:

1, Localities northwest of Tok Junciion
(stations AH 1-AH 15, tig. 8 and tabls 1),

2. Localitles southeast of Tok Junction
(stations AH 1-AH 41, fig. 8 and table 1).

Localities northwest of Tok Junction.~Data
on the most radicactlve materials from local-
itles northwest of Tok Junction are Summarized
below,

Percent equivalent

Mater{al tested uranium
AX B2

Granite, coarse-grained,

weathered ¢

Stetion AR 15b, sample 1480L 0.00k 30.008
Stream and dench gravels:

Station AH la, sample 1469 .002 3,01k

Station AH 2, eample 1AH70 .002 4,011

Station AH k&, ssmple 1272 002 4,008

1A. Tesca ae che outcrop.

7B, Teats of conceatrates panaed from 100-pouad samples of gravel.
*Final concentratioa made with medhylenc lodide.

“Final concaotration made with bromofotm.

Preliminary study of the concentrates indicates
the presence of miror amounts of zircon, a
mineral which may be radicactive because it can
contain uranium and thortum. All the gravals
listed in the above tabulation are from streems
draining areas 'underiain by granitic rocks.

‘Van Alstine, R. E., sed Black, R. F., 1944, Geology of the
Alaska milicary highway from che international boundary co Dig Delta,
Alaska. [Unpubli‘bodl cept., 1944, Maauseripe and maps in che filey
of the U. 5. Geol. Survey Alaskan Gzology Brunch.]



L3y o | Y0} ) MV,
paxyasd BUOLDIS HOIPUY EIPQUINN

adung pAOIHSLed Pud jsa; daning 62
JpA08 PALNNIIU0) £F -

0UIDS PAYOULIND PR
s p3josueIuoouy '§s3) dosatrg 9@

us
pajoLusoucSIn pud 139§ desnd (b0

159y dosyng 18-O

NOLLYNV X3

Georshe

syNryyivd o1

14



e

“BYSRIY ‘A3[TeA BUBUR], Joddn

“11eq fBMybyy eyse(y 8Yj jo dewl Yyajeys d1b0j0en— g aanbrg

ISYONIIINA 0L 4
<

VAVNYD
V1S Q3LIN

&30

96l isnbny ‘oymiDW T T pUD
top ‘mopem ey Aq yrom PR

36 puo §p 3dayy oMsO)Y AOAIns (02(D0J09Y S N woy asog

0

80
DIOZOBFVd-'BHd

(21910203 7vd H3MOT
210z05 3N

39Y NMONMNN

ol
bepnyoxe sisodep

pajopposucdun g-926 puo L8
suieeg Asamns 100ibojoss s M
WoJp peljipow pDY 1 o ‘9pE) U
PADSSOEL0! wosf 3sod w ADoed9’

R0 INSNL
2UN0IB yum SHIUD

15



Localities southeast of Tok Junction. —~Data on
the most radioactive materials from localities south-
spst of Tok Junction are summarized below,

Percent equivalent
Myterial tested wrandum
A2 B2 fex) D4
Oranite, coarse-grained,
weathered
Station AH 4O, semple 14GOL 0,004 (0,001 0.013|0.074
and sample 1547L.
Station AH 17a, sample 1B1L | ,005| === | ===~ | .0GY
Station AX 37, sample 1489L L00h | —an | aua |S,027
Station AB 26, sample 1483L 003 —-w | --= | L025
Station AH 36b, samples 1488L | .004| ,001| .023| ,010
apd LSA6L.
Felsltio(?) dike, weathered:
Station AH 31b, sample 2662L | ,003| ,003| ,010| =-a

- 1A Testa a¢ the cutcrop.
"“B. Tusts of vaconcenueted crushed mck samples.
*C. Teats of bromoform coac fronr crushad rock sampt -
*D. Tcute of panned coaceazrates from 100-pound sampler of wacoo
soljduied mmecrlal qubsequently reconcentrated wich methylene iodide.
$Bromotorm used for final coscentration inmesd of mechylane jodide

Subsequently, samples 1481L and 1480L tu the above
tabulation were concentrated further by removing a
magnetic {raction with a hand magnet, The equivalent-
uranium content in the resultant nonmagnetic fractions
of these two samples was then determined to be 0.85
and 0. 89 percent, respectively.

Prellmlnary mineraloglcal studies of the con-
centrates trom the granitic rocks show the pres-
ence of zircon in all samples from the five
localities, uvsoerlly in large amounts. Although it
is presumed that the concentration of the zircon
Is to a large extent responsible for the increased
radicaclivity of the concentrates, other Alaskan
studles (Moxham and West, 1953, p. 7; White and
Killeen, 1963, p. 3) have shown that the radio-
activity of pure zircon f{ractions of concentrates
from granitic rocks was found to range, only from
0.1 to 0.15 percent equivalent uranivum. Hence,
zircon alone probably cannot account for the total
radloactivity in samples 1481L and 1490L men-
tioned azbove. Allanite, another mineral which
may contain wranium and thorium, has been
{dentifled also in these two concentrates (samples
14811, and 14801) as well as in a third (sample
14881). Although it is likely that the zircon and
allanite account for the bulk of the radioactivity
in the samples, iraces of other, as yet unidenti-
fied, highly radicactive minerals may also be
present. Olher heavy minerals of interest identified
in the concenlirates from the granitic rocks are
epldote, tourmaline, and axinite(?).

The refractory nature of the chief radicactive
minerals in granitic rocks in the Alaska Highway belt
indicates that these rocks should not be considered as
a possible commercial source of uranium or thorium.
If addttional mineralegic study of the samples indicates
the presence of radioactive oxide minerals, the prcblem
then arises as to whether such radioactive oxide min-
erals occur as disseminated accessory minerals in
the granitic rocks or are limited to a particular facies
of the granite, or occur in vein systems cutting the
granitlc rocks.

18

Highway arez between Slana and Tok Junction

The highway area between Slana and Tok
Tunction (figs. 1 and 8) lies rcross the divide batween
the Copper River and Tananz River basins, This new
road, about 70 miles long and known informally as
the "Tok cutoff, ¥ connects the Alaska Highway with
the old Nabesna road by way of Mentasta Pass (altituds
about 2, 300 feet). It was originally constructed by
the Army Engineers of the Alaska Department, and
more recently, has beer improved and maintained by
the Alaska Road Comwmission. This road has opened
up much country formerly accessible only by pack train.
The area is drained chiefly by the Tok River, a north-
flowing tributary of the Tanana River, and by the
Slana River, s south-flowing tributary of the Copper
River.

Geology

The geology of the area between Slana and Tok
Junction has been described by Moftit (1038) in con-
junction with surveys in the Copper River basin, The
bedrock of the Slanz-Tok district is a part of the core
of the Alaska Range which here has a northwesterly
trend. Moffit (1838, p. 1) states:

“The rocks of the dietrict are prevailingly sedi-
mentary tut incluje tuff beds and lave flows and many
masses of intruded granitie rocks, moat of which ars
diorite apd related types rather than granite. Soms of
these rocks are highly metamorphic, Others are greatly
folded yet not notedvly elvered, The structure is com-
plex and not clearly understood. The rocks range 1o
age from pre-Cambrian or eerly Paleozolc to late
Mesozoic, In places they are concealed by Recent uncoo-
solidsted weterlaid and glacial deposits,”

The distribution and age of the different rock types
are shown on the geologic sketch map of the area
(fig. 9).

Radioactivity studies

Tests for radioactivity in the area along the Slana-
Tok highway were made principally on concentrates
irom gravels in tributaries of the Slana and TokRivers.
The locations at which the concenirates were taken,
as well as the few other tests on a lode deposit, are
shown on figure 9. The data are included in table 1.

The equivalent-uranium values for 20 concen-
trates from gravels in the Slana-Tok Junction highway
area range from <0, 001 to 0. 003 percent, and average
0.001percent. A silver prospect (Moffit, 1938, p. 46,47)
on Silver Creek, a small tributary of Ahtell Creek
near Slana, was also tested for radloactivity. The
mineralization consists of silver-bearing quartz veins
in a fault zone. The couniry rock is chiefly medium-
grained gray diorite and a dark basaltic-appearing
rock that is probably igneous. The metallic mineralg
teported in the lode are sphalerite, pyrite, galena, and
tetrahedrite. The silver is probably associated chiefly
with the tetrahedrite and galena. Tests on materials
from the Silver Creek lode indicate that the radiocac-
tivity is less than 0. 001 percent equivalent uraniuvm,
An unconcentrated crushed sample of the country rock
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near the lode (statlon TC 12¢), howaver, shows

0. 008 percent squivalent uranium, but the bromoform
concentrate from thig sample has only 0, 001 percent

equivalent uranium.

Donnglly Domeg-Paxson area

The Donnelly Dome-Paxson area, as ¢considered
in this report, is a narrow sirip along the Richardson
Highway about 70 miles in length between Donnelly
Dome on the north and Paxson on the scuth (figs, 1 and
10). 1t is drained by the Della River and its tributaries
except at the wos! southerly end where 1t lies in the
waterghed of the Guikana River, a tributary of the
Copper River. In 1846, roadhouses were located at
Rapids and Paxson.

Geology

The geoleqgy of the Donnelly Dome-Paxson area
has been described in reporis of broader regional
scope (Moffit, 1912, 1842). The northern part of the
area 18 underlain by schists and gnelsses of pre-
Paleozole or early Paleozoic age, which in part may
ba equivalent.to the pre-Cambrian Birch Creek schist
of the Yukon-Tanana region to the north, The scuthern
part of the ares, although covered to a considerable
degree by unconsolidated glacial and glacie-fluviatile
deposits, s underlain by Carboniferous sedimentary
rocks and lavas. Granitic rocks, considerad to be
pre-Tertiary In age, intrude the schists in the north-
east corner of the ares. Jurassic(?) intrusives of
dioritic affinities are associated with the Carboniferous
rocks '(n the southern part of the area. In the vicinity
of Donnelly Dome and Jarvis Creek, Tertiary coal-
bearing sediments unconformably overlie portions of
the metamorphic basement, and are covered with a
thin veneer of glacial debris.

Prospecting for placer gold in the Donnelly Dome-
Paxgon arez has been carried on intermittently since
about 1900, The most promising stréams are Jarvis,
Over, and Meacomber Creeks, although gravels of
geveral other streams also contain placer gold. Mining
activity In 1946 was lmited {o prospecting of claims
on Ober Creek by Charlas DeWitt, and tc operations by
the Yukon Corporation on the east bank of the Delta
River about a quarter of a mile downstream from the
mouth of Phelon Creek {fig. 10).

Radicactivity studies

As only & few days remalned toward the close of
the 1946 field season for the investigation of the
DPonnelly Dome-Paxson area, the work in that area
consisted only of panning concentrates from various
stream gravels. No concentrates had been avallable
for study before the 1648 field season. The stations
al which the concentirates were obtained are plotted on
tigure 10, and the data are included in table 1,

The equivalent-uranium content of 12 bromoform
concentrates (tatlons RH 1-12) from stream gravels
south of Donnelly (fig. 10) ranges from <0, 001 to
0.004 percent and averages about 0.002 percent.
The equivalent~uranium content of four concentrates
(stations RE 13-15) obtained from prospecting operationa
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on Ober Creek ranges from 0,003 to 0. 011 percent and
averages about0.006 percent. The radioactivity {s appar-
ently due to the presence of small quantities of monazite
In the concentrates. Tourmazline, zircon, tlucrite, and
epidote also occur in the Ober Creekconcentrates.

CONCLUSION

Some granitic rocks and placer conceniraies
tested In areas adjacent to highways In the Tanana and
upper Copper River valleys are moderately radloaclive
and thus may be of significance in the search for com-
mercial deposits of radicactive elements in these areas
Black shale, carbonaceous or graphitic schist, and
mineralized vein deposits tested in this reconnaissance
exhibited only traces of radioactive material.

The most significant results for the material tested
are summarized below,

e of percent equivelent
uraaium
Type of material and area z:;-ccnazozzzgg Cc;;m enrrued
trated oamples opLes
Oronitic rocks:
Fairvenks dlstricta-=an <0.001-0.003 [0.002-0,00k
Upper Chatanifa valley

[ R .00L- .0C% O)T
Iivengood area-=--=-a-= <,00)- ,00% .Q03
Harding Lake-Richardsan

8r@8 --ammammanamsaa- 002+ 006 ,005- .11
Alssxs Highway belte---| .00~ 003 L00h~ 07k
Highway area betwsen

Slana and Tok

Jupctian--=v—cweranaa 00X, —-
Dounelly Dome-Paxson

Or@A~t-—suc—cnmnanmnana- —— ama

Mafic rocks:
Falrdanks districtaaeaa <,001- .00) oo
Upper Chataniks valley

BY@A-v-————m—ame oo - .
Liveangood Ares---—----= <.00) -
Hording Lake-

Richardson aregea---- 002- .003 -
Alooks Highway belt----| ,00Lk- .003 L00h
Highway area between

8lona and Tok

Juetion-sammmacmacaa <, 001~ ,00% <.00L
Dounel)y Pome-Paxson

@Il - —memacacmomann= am -—-

Mineralized veins apd
velo materiale:
Pairbaoks districte---- <,001- ,003 |=,000L- .0L3
Upper Chatanika valley

ArOB-——=armamacamamans - cnu
Livengood ares--------- <.001 <.001
Barding Take-

Richardson ares==--— 003 ---
Alaska Bighway belt---= -—- —-
Higlvay eres between

8lape and Tok

Jupctioneesscuaaa—an <.001- .00L <.00L
Donnelly Dame-Paxsan

Aref---=am—a-—ma—aaan - -

8chlet, quarteitic and
nicaceous varisties:
Fairbankg district-an-- <,001- .00R -
Upper Chatanike valley

Ar@fe—c-=—-mmm——m———e <,001- ,003 003
Livengood aree~-—------- -—- -—-
Harding lake-

Richardson srea=-----| .0021- ,00R ---
Alsukn Aighway belt----| =.001- 002 -
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e of percent equivalent
]
Concentrated

samplea

Outcrop teets
and unooncen-
trated samples

Type of meterial snd srea

8chist, quartzitic and
micaceous varievies
Continued:
Highwey area bhetween
8lana and Tok

Sebist, graphitie:
Fairbanks diatrict-----
Upper Chataniks valley

Bighway area between
8lana and Tok

Black ghale:
Falrbanks digtr10te---- “n=- -——

AMsska Righway belt---- mm— N

Highway area between
8lane and Tox
Junctione-=--w-vm—r-a

Donnally Dame-Faxson
L ammmame o -

<0,00L- ,003
.00r=- ,012

8treem urnd bench gravels,
#od dlope waah: '
Fairdanks dietrict----4 =,00%- . <,001- ,066

Upper Chatanika va.lley-‘
<,001- .,

<,001- .

<.0Q01- .012
<,001- ,01

<.001- ,00) 001- .02

Alagka Highway belt---4 .00l .002 | <.00l- .0)4

Highway area between
Slana and Tok

<, 00~ ,003

ArCBe——————wmea=mnr = -y < 00v- 011
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Table 1.—Data on radloactivity tests in areas adjacent to highways in the Tanana and upper Copper River valleys, Alaska

[Abbraviations in subheadings under “Perecot cquivalent uranjum” indicate the following: OT, owcrop test; UCS, rated crushed ple; BC-CS, b form ¢ e from cTushed sample; BC-PC, paoned
concentrate fram 50- to 100-pound samples of gravel or daimegeated rock matecial subsequently ceconcentrated with hromoform; also inclules sluice concentrates obeained from placer-mine opemtors.

Sample Concen-
s tgign file Percent equivalent uranium tration Deacription and location
no. oT ucs BC-C3 BC-PC ratioc
Pedre Dome ares {fig. 3)
¢ -— 0.001 -—- - ——- --- |Weathered quariz diorite; on road to summit of Pedrec Dome.
2 — <.001 -— -— --- --- |Weathered guartz dforite; 200 feet aguth of PD 1.
3 -— L 001 - -—- - -~~ |Weathared quartz diorite; 300 feet south of PD 1.
[} _——— <. 001 - - -— --- |Weathered quartz diorite; 500 feet south of PD 1.
5 —_—— 001 -— - -— --- |Weatbered guariz diorite; 700 feet aouth of PD 1.
6 —— D0% -—- -—- -—- -~- |Westhered gquartz diorite; 800 feet south of PD 1,
T 1401L .00 - - ¢.003 570: 1|Weathered guartz diorite; 900 feet south of PD 1.
8 -—— 001 -—- - - --- |Weathered quartz dlorite; 1,000 feet south of FD 1,
g —_—— <, 001 - -— -— --- |Weathered quartz dlorite; 1,100 feet south of FD 1.
10 —_—— 002 —— -— -—- --— |Weathered quartz diorite; 1,200 feet south of FD 1.
11 ———— .001 -—= -— -—- --= |Weathsred quartz diorite; 1,300 feet south of FD 1.
12 —— .Q01 - _— - --— |Quartz diorite talus; on road to summlt of Pedro Dome, 1,400 fest
south of FD 1.
13 1527L L 003 0.003 0.00% ——— 4:1 Do,
14 —_—— 003 —— -—- - - Do.
15 — .001) - —— —_— —-—-  |Quartzitlic schist; in stripped area about 0.6 mile northeast of
Psdro Dome,
16 -—— 001 -— -— -— -— Do.
i7 _— .00 — -— —— -— |Weathered quavrtz veln; 1v series of ©ld prospect pits about 1 mile
northeast of Pedro Dome.
18 —— L 001 ——— -——- -—- -— Do.
g -——— Ros —— -— -—- --- |Weatbered schist; same locality as PD 17.
20 —_— Kot -— - -——- -— |Weathered guartz veln; same locallty as PD 17.
21 —_—— 003 -— - -— --- [|Weatbered quartzitic achist; same locality as PD 15.
22 —_—— .00Y -— -_— -— -—- Bo.
23 —-—— <,00% -— - —_—— -—  |Weatibered micaceous schlst; same locality as PD 15.
24 -— L0001 ~—- -— --- --- |Weathered phyllite; same locality as PD 15.
25 -—— 001 - -— -— -— |Weathered schist, same locality as FD 15.
26 ——— 001 —-— —-— -— - Do,
27 -—— LO0L -—- -— -—- --- |Weathered schist, same locallty as PD 17.
28 -—— .00L -— —— ——— -—- Do.
29 -—— .001 - -— -— -— To.
30 -—— 001 -—— -—- -—- --- |Weathered quartz veln and schist; 1n cld proapect pits west of
: road about 1.5 mlles oortheast of Pedro Dome.
31 -——- .01 -—- -— -—- ——. Do.
32 1537TL .002 - 003 1,004 -— 4:1 |Thin bed of graphitic schist; in stripped area along east slde of
road about 1.5 mlles nortilwast of Pedro Doume.
33 ———— 001 --- -— - - Do,
34 ———- .00% --- -—- -— --- |[Fractured guartz vein; same locality as FD 2.

See fonmotes at che end of the mble.
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Table 1.—Data op radicactivity tests iv sreas adjacent to highww

i the Tanana and upper Copper River valleys, Alaska—Continued

Sample Concen-—
. tietign file Percent eguivalent uranium tration Description and lecation
no. OT ucs BC-C3 \ BC-FC ratio
Pedro Dome area—Continued
PD 35 —— 0.002 —_— —_— ——— -—-  |Graphitic schlsat; same locality as PD 32,
36 — =.001 - ——— —_— ---  |Iron-atalned quartz veln; Boyle's prospect near Junetion of Fair-
banks Creek road and Steese Highway.
37 -— <.Q01 -— - -—— -— Do.
38 -—— 001 -— -— -—- --~ |Disintegrated vock on wine dump; same locallty as PD 36.
39 —-—— =.001 -— -— --- --- [Weathered schist; 1n road cut on Steese Highway 1n Skoogy Gulch.
0 -— <, 001 —— -— -— -— Do.
41 1538L 001 0.002 0.013 _— 336:1|Veln material on mine dump; Eagan scheelite mine on Twiln Cresk.
ho -—-- .001 -— - -—- --- |Iron~stained schist; 1n old prospect pit along Steese Highway near
mouth of Twin Cresk.
y3 —_—— 001 -— -—- -— --— |Weathered quartz end schist on wilne dump; at old prospect shaft on
ridge between Fox Cresk and Seattls Pup about 0.85 wile cast of
road.
yh ——— <, 001, e -— - -—- Da.
45 —— <, 001 -— -— -—= -—- Do.
55 _—— .00 -——- - -— -— Do,
:g 1408 .001 -—- ——— .003 1,150:1|810ps wash{?); 1in bull-dozer tremch 0.6 mile east of station PD 43.
-— 001 -—- -— —-_—— —_—— Do.
ho -—— <, 001 - -—— — - ¥Woathered quariz veir and schiast on mioe dump; at old prospect
shaft near station PD 46,
50 —— . 001 —— - -—- - Do.
91 -——- .001 ~— -— -—- --- |Slope wash; in trench about 300 feet east of astation PD i6.
52 _— 001 -— ——— - ——- Do. )
53 -—— <, 001 —- -— —-— =--= |Weatbered quartz velin and schial on mine dump; st ©ld prospect
shafts 0.7 uile east of statiov PP 43.
54 150GL .00L - -— .004 1,200:1 Do.
55 — .00 - -— - -—- Do.
56 _— .01 -— -— —— --- |3ame as FD 53, but 0.3 mils farther east.
57 410L -001 -— -— 0073 1,550:1 Do.
58 _—_ .001 -_— — - --~ |Sams as FD 53, but O. 45 mile farther sast.
59 -—— .00 -— -—= —— -— Do.
60 ———= .001 ——— -— -— -— Do.
61 1411 001 - - L 001 T70:1|Angular gravel from test plt; 3Seattle Pup.
62 15121 000 -— -— 004 270: 1 |Weathered rock on wine dunp; at prospect shaf't on divide between
Jgattle Pup and Moose Creek.
153647 - .001 .001 .—— 10: 1|3ulphide-enriched limestone; at statlon FD 62.
1536BL -— .003 i .001 —— 2:1 Do,
&3 1413 .00 - -—— .003 700: 1 |Angular gravel from test plt; on south tributary of Last Chence
Crosk.
&4 a——- Q01 -— ——- - --~ Distutegrated rook ov miome dump; on vidge betwoen Eugiveer and
Steele Cregks.
65 -—— =, 001 - -—— -— -— Do.




£3

100
101
102

03
104

105
106
107
108
109
110
111

See fooomoees a7 e cod of the wble,

—————

14035

1404

1405
106
1807
1351

1392
1393

1508
1395
1398
1399
143
1415
1416

-001]
00
=00

001
Reer
003
001
<, 001

<.001|
.00

O3
<, 00
001
LG02
<. 001
.00

001

<001

.002)

. 003
<001
Nelels

005

Do.
Do.
Do.
Disintegrated rock on wmine dump; on ridge between Englueer and
3teele Creeks.
Do.
Do.
S1lope wash from test pit; on rldgs betwesn Engineer and Steele
Creoks.
Do.
Tungsten velo in drift; (llmore Dome.
Bedrock in same drift; Gilmore Dome.
Tungsten vein in sscond drlft; Gllmore Dome ,
Tungsten veln 500 feet from wmouth of third drift; Gilmore Dome.
Rock on duamp of third arift; (ilmore Dome.
Mafic rock 1n dump of shaft at summlt; Gllmore Dome.
Tungsten veln in opencut near swmnlt; Gllmore Dome.
Bo,
Mafic roolk in Sump of shalt ai summit; Gilmore Dome.
Do,
Tungsten veln lg first deift; Gilmore Dome.
Bedrock 1n fipat drifi; Gilimore Dome.
Tungatep vein 1o second drift; Gilmore Dome.
Bedrock in second drift; Gllmore Daxee,
Maflc rock In dump of shaft at summit; Gllmore Dome .
sngular gravel from test pit; north tributery of Isabella Creek.
Do

Stream gravel from test pits; Gilmore Creek.
Do.

Aogular gravel from test pit; north tributary of Victoria Cresi.
Do,

Do, .
Stresm gravel {slope wash?)} from several closely spaced gullies;
Monte Criasto Creek.
Do.
Stream gravel from test pit; east fork of Tom Creek.
Stream gravel from test pit; west fork of Flsh Creek.
Stream gravel from test pit; Deadwood Creek.
Angulsr gravel from test pit; east besdwater tributary of Engineer
Creak.
Angular gravel from test plt; west nosdwater tributary of Hoose
Creegk.

Angolar gravel from test pit; middle fork of porihwest tributary

of Columbia Creek..
ingualar gravel from test pilt; Columbia Cresic.
fngular gravel from test plt; Engineer Creel.
Streem gravel from test pit; Rex Creek.
Angular gravel from test pit; middle fork of Steele Creok.
Strean gravel; Willow Creel.
Angular gravel 1n plecer cub; Wolf Creek.
atream gravel; Chatham Creek.
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Table 1.,—Tata c sts argas adjacent to highways in the Tenaoa and uoper Copper River valleys, Alssia-—Continued
Sample Concen-
a tgi?.;n file Percent equivalent uranium tration Description and location
no. | QT ‘ ues [ Bo-cs BC-PC ratio
Pedro Dowe ares—~Contlnued
D 312 | 1417 <0.00 -— -— <0, 001 120: 1 singular gravel; Bellows Creel.
113 | 14518 001 -— — ,0GH 330: 1| Angular gravel; BSolc Creck.
11k | 1hig .00 -—- -—- .00 550: 1 Angular gravel; south tributary of Falrbaoks Creek.
115 | 1420 <, 001 ——- — <.001 1,770:1{ Angular gravel from cut in atream bank; west tributary of Fox
Creek.
116 | 1421 001 -— -— 005 1,510: 1| Angular gravel from test pit; Blg Eldorado Creek.
117 | 1422 <, 001 -— -— <, 001 830: 1| Angular gravel from test pit; northwest tributary of Blg Eldorado
Creek,
Eater Doms ares {fig. Y)
ED 1 |1530L 0.001 <0.001] =0.001 - 19:1| Masslve quartz veln in deift; Michley wmine on Sheep Creek.
2 | 15311 002 . 002 —— -—— --- | Bhear zone in schlst; Michley mine on Sheep Creel.
3 | 15321 001 L0082 .002 —— 48: 1| Mireralized part of quartz vein; Michley mine ou Sheep Creek.
P R .001 ——— -— .00k 390: 1] Stream gravel; Sheep Creek below Michley wmine,
5 | 1533 .C02 .007 .ooul - 28; 1| Rock waterial from mine dump; Bondholder mive.
6 _— 002 -— —-— - --- |Rock materlal on atume dump; Mohawl(?) mioe,
g 1hzh .002 —_— -— Reayi 400: 1| Stream gravel; St. Patrick Creek. ]
1k25 .001 - - L 004 810: 1| Stream gravel from test pit; Ready Bullion Creek.
S _— 002 —-— ——— -— --- |Rotk materlal on mlne dump; Farwer(?) mine at head of Ready Bullion
Creek.
10 ——— 001 -— -—— -— -— Do.
11 | 15345 003 .003 ,005 — 19:1 Do.
iz 1535L 001 <, 001 <, ()1 -— 241 Po.
13 | 1b26L Nea -—— -— .00 1,080: 1| Rock material on mine Gump; Clipper mine on Eva Creek.
14 ———- 004 --- - --- —- Do.
lg ——— 001]; -—— -_— -—- --=- | Bock materisal on mine dump; drift below €lipper mine ou Eva (reek.
1 —_——— .00 - —_— —— - Do.
17 | ko7 Q0L —— _— . 004 1,100: 1| 8tream gravel from test pit; Moose Gulch.
18 —~——— 001 -—- -— —— - Do.
19 | 1428 008 - -— .00 1,240: 1) Strean gravel frow test plt; Eva Creek below Clipper wine.
20 - 002 —— -— - ~-- |Hime dump; =t prospect shmft oOn trail to summit of Ester Dowme.
21 —_—— 00 —-- -——- -=- --- Do.
22 _——- .00 - -—- ——— --=- |Weathered schist; trench pear sztation Eb 20,
23 -— 003 -— -— -— —-_— Do.
24 —— 001 — - -— -—- |Weathered antimony ore; trench near statlion ED 20.
25 —_—— . 002 - -—- -—- --— |Mine dump; at Inclined shaft about 0.2 mile southwest of summlit of
Eater Doms.
26 ——- 002 ——— -—- -— — Do.
27 ——— R.131 -—- -— ——— -—— Selected pleces of sulphide ore; same location as statlion ED 25,
28 | 1523L — . 005 <.00% - {7) Velu materiai{?); Michley mios.
29 | 15041, S .00l . 007 - 8:1l Ve1n wateriai(?)}; Budson mine.
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% 1 »
30 115251 - .002 ——— -——— --~ | Vein ms.terial(?;; Sanford prospects.
31 1529L -—- <, 001 .C0L _—- 7:1 Veln materiai{?}; ILittie Eva =mive.
Steese Highway belt in upper Chatanita velley (fig. 5)
uc 1 | 1hk29 0.CON -— -— <0.00Y (?) Stream gravel; McMabus Creek avout halfway between Montans acd
Idsho Craekas.
2 | 130 .00y — — <.001 100: 1 Do.
3 | -—-- =, 001 — -— -—— -— Do.
4 -—=- 001 e ——— ~—— -— Do.
5 -—=- Nelosl ——- ——— -—= -—- Do,
6 ~—— 001 == -—- -— ~-— | Stresm gravel from prospect pit; Idaho Cresk aboub 250 feet above
hilghway bridge.
7 ——— .00 -— _— ——- —— To.
8 |3 .00% - —_— .001 90: Y To.
9 -———- .00 - ~—— - --- Do.
10 -—— .00} —-—— —— --- --- | Stream gravel from prospect pit; Idaho Creek sbout 3,000 fest
above highway bridge.
11 1432 D0 ——— ——— =, 001] 130:1 Bo.
12 | 1539L . 005 G.00% 0.0L7 -——- 267: 1l Porphyritic biotiie granite boulders and pebbles; same locatlon
as station UC 10.
1% -—— D0y e ——— - --~- | Schist bouldsers; same locatlon as station UC 10.
14 —— .00l - - S— -— | Stream gravel; Mootana Creeck about 25 feet above highway bridge.
15 | 1433 .00 -—— -— <. 001 120:1 Do,
16 ——— L 001 - -—- - ~~~ | 8tream gravsl; Montana Creek about 0.5 mile above highway bridge.
17 1434 Nelexl - e .0o2 160: 1 Do,
18 m——— .00 -— -— - --- |Stream gravel; North Fork of Twelvemlle Creek (Circle district).
19 -—— .00 -~ - ——— —-- |Weathered igneous cobbles {granite?); Horth Fork of Twelvemile
Creek {Civcle district}.
20 ———- <, 001 --- -— -— ~e- | Stream gravel; =ame lccation as ststioun TC 19.
21 1435 LO0Y) ——— — <. 00X her 1 Do.
22 1436 <, 001 -— .- <000 90: 1| Stream gravel; Pwelvemile Creek {Circle diatrict} above meuth of
North Fork.
235 | 1437 .00 -— -— .00y 110: Y Bench gravel; Faith Creek, trench in northwest bank sboul 0.5 wlle
above mouth.
24 ———— .00 -— — - --~ |Bench gravel; trench about 400 fest northeast of statlon UG 23.
'22 1438 001 - - -002 280:1| Bench gravel; trench sbout 100 feet ecast of statlon UC 2k,
2 --— .001 ~— . — —— Do.
27 ——— 001 —— -— e --- |Besnch gravel; trench about 200 feet northeast of station UC 25.
28 ———— 001 —- - - --- | Stream gravel; Smith Creek about 0.25 mile above mouth.
29 | wewm .001 - -— .00 380: 1 Do,
30 —— 001 -—- - --- -—- | Bench gravel; same location as station UC 28.
31 | 15401 L0035 .80 003 e 133:1| Weathersd gray-black micacecus schist {fault gouge?} Steese High-
way, Mils 70.2.
32 ———— L0035 -— - —— -~ .
33 | - .003) ~— - ——- e Do.
34 -—-- -002 -—- - --- -~- |Weathsred quartz wmica schist; Steese Highway, Mlle 70.2.
35 -—-- 002 -—- — -—- —— Do.
%6 | 15411 .002] 009 - _— —_— Do.
37 o <. 001 - ——— - ~—- |S3tream gravel; Felth Creek sbout 5 miles sbove mouth.

See‘ foomotes at the and of the table,
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Table 1, —Dats on radicactlvliiy tests iv sreas adjacent to highways in the Tanans and upper Copper River valleys, Alaska—Continged

Sample Concan-
stﬁjs.zn £ile Percent squlvalent uranium tratlion Description and location
no. or | ws | Eo-os [ Be-re retlo
Steese Highway belt in upper Chatanita valley—Goutinued
oC 38 - —— -n- --- 0.008  (?) About % cubic foot sluice concentratas after rvemoval of gold;
. Deep Creek; woridngs of Dsep Creck Mining Co.
39 | 140 0.001 ——— -— . 001 95: 1] 8tream gravel; Cripple Creek about 50 feet above highway bridge.
50 | 1341 .00 ——— .- T .03 35C: 1} Bench gravel; Flat Creek.
Bl | 14u2 LOG1 - -—- 002 190: 1} Stream gravel; Belle Creek about 100 feet above highway bridge.
32 | 18%2L 003 0.004 <0.001 ——— (2} Weathered graphttic schist; Steese Highway, Mile 63.3.
4= —— <, 001 -— -— o -~- | Weathered gray schist; Steese Highway, Mile 64.3.
44 i 001 -— —— e «—— | Graphitic schlst; Stesae Hlghway, Mlls 64.3.
45 | 1433 - — -—— 012 (?) Dredge concentrate; Deadwood Mining Co. mining operatlions on
Nome Cresk.
Livengood ares (fig. &)
L la| 1555L 0. 001 -——— (), GO -~ 1.5} Miuem}.ized zove in altered limestopa; prospect shaft oo Mouney Knob.
1b -—— =, 00 —— —-—— -—- -
2 —— <, 001 —— -—— —— ——— Iron-stamed chert; prospecl shaft on Money Enodb.
38| ——--- D01 -— — ——— --— | Altered shale; Livengood Ridge.
Il 15%3L .00 0. 005 .00% ——— 187:3] Westhered granite float; Livengood Ridge.
b Pa— .00, _— ——— —— -—- | Black shale; Lilvengood Rildge.
5 ———— <, 001 —_— - - --~ | Black silliceocus rock; west spur of Amy Dome.
6 am—— =, Q01 - -— -— ~~= | Shear zone 1n basle voleanle rocks; west spur of Any Dome.
T - = = 00 - - -—- --- | Baslic voleanle rocks; west spur of Amy Doue.
8 S <, 001 _— -— - ~~— | Coarae-grained dicrlte; Amy Dome.
gg| —-v <, 001 -— ——- m—— --— | Diorite: Amy Dome.
[217] T <. 001 -— -—- -—- --+ | Weathered diorite; Amy Dome,
10 ——— 001 —— -—- -— ~—- | Black shale; Livengood road at Olive Creek.
11 | 144y -— —— -_— <. 001 1,500: Y Styeam gravel; McCord Creek near wouth.
12 | 1848 . GO ——— -—- <. 001 1,300: Il Bench gravel on bedrock; low beach of Tolovana River dowostream
from mouth of McCord Creek.
13 - Q0L ——— - -— ~-~ | Filasile black shale contsiniog thip teds of gray sandstone;
Livengood rosd just north of Tolovang River.
14 | 149 <,001 - ——— .00 250: Stream gravel from test plt; small unnamed tributary of Tolovana
: River on south side of Amy Dowe, 2.1 wmlles east of Ester Creek,
15 [ 1450 ~—— -—- — =<, Q0L 570:1 Stream gravel; Easter Creek neer brldge over Livengood rosad.
16a| 15531 002 .002 .004 -——— 152: 1§ Black shale; Livengood rosd nesr Cleary Creel.
16bp -] Nelekl -— —_— -—— -— Do.
60| ---- 001! ——— - -—= -~ | Conglomsrate lena in black shale; Liveugood moad nesr (leery Creek.
i7e| ---- 001 - -— -— w== | Black ahale, Livengood road about 1.2 miles sast of Ester Creel.
Y -—— .00 -—- - -— e
1%2 1352 —— — -— 003 () Sluice conoenmte Parkers' claims on (Qlive Creek.
18u| 1453 — o S .00 (?) Slulce concentrate after retorting; Parkers'! claims on Olive Greek.
19 | 1458 - ——— — .00 1,800:1 Stream gravel on bedrock; Jurich's claim on Lillian Creek,
20 | 1455 ——- ——-— e <001 (%) Slulce coucentrate; Well's cut on Amy Creel.
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21| 1456 ——— - — <001  8,790:1 Bench{?) gravel; from gravel pit on &lvide between Livengood and
Hess Creelks.
22 |15, 001 =.001 001 —m— 17: M Wwesthered chert; scuth slope of Livengood Dome.
23 | —--- <.001 - -— . - Do.
2ha | 14574 -— —_— —_— 508 {9) Gravel from drift dump pile; drift on Goodluck (reek.
2ho 14578 -— --- ——— 002 200:1) Tallings; drift ov Goodluck Creek.
250 | mene <. G0 —— R — —— | Mineralized vein it altered limestone; uorth slope of Money Knob.
250 | == <.001 - —- - -— | Do.
26 _—— <, 001 —— —— —_— ~-— | Rock material cn wmine dump; from drift on vein at same locatlon as
atatlon L 25.
27 | 14468 —— — o .09 (2 Coarse fraction of slulce concentrate; Radak's cut on Ruth Creek.
14468 —— -— - 1009 (7 Flne frection of aluice concsntrate; Redak's cut on Ruth Cresk.
28 | 151 - — —n 003 {7 Sluice concentrate; Benn Falls' workings on Wilbur Creelk.
Barding lake—Richardson sres (fig. 7)
le | 14591 0. 0. 004 -— 0. 000 1,910: 4 Weathered granite; south shore of Birch Iake on south side of
Hichardson Rilghivay.
1b —— LO0H -——- - - -— Do.
le| ---- Q04 -—- -— - ~-- | Pine-grained granitic dike; same locatlon as station R la.
28 | - Nulsl - ——— —— -~— | Porphyritic granite; about 1 mile east of statlion R 1 on south side
of Richardson Highway. '
o .——— . ——— .—— ——— —— | Mafic toclusion in granite; same location as station R 2a,
2c | wwuw . — —— e -—- | Pegmatitic phase of granite; seme location &8 station R 2a.
2d |  we~e 005 — ——— - —~- | Pine-grained puase of granite; same locstion as station R Za.
3 -— SO -—- -— — —~- | Weathered granite; about 500 feet ggat of station R 2 on norih
aside of Richardscn Highwsy.
ba | LUG0AL . 005 Rl 0.C60 - 185: I Mpe-grained light-colored {granitic?) dike; ssme locatlon as
atation R 3.
1460BL] - —— - L1160  (7) Do.
Sa| ---- 004 -— -— — ~-— | Same as station R Ha.
gi -—-= .003 -—- -— - -— Do.
——- m —- - -—- To.
98| emw- . - —— _— _— Do, .
5| ---- 003 —— -— - --- | VWeathered granite op nortiwest side of fine-grained diks; samwe
location as stabion R 3.
el «—e- .00; -—- -— —— -— Do.
8o --m- .002 n—— —— ——— ~—— Do.
Je | mwe- .00% - — -— --- |Weathered granite on socuthsast slde of fine-gralned dike; same
locaticon as station R 3.
5¢ | ---—- 003 -—- -— -— = Do.
8c| -~-- .002 -— -— ~ee w—— Do.
ge| ——w- .00% ——— —_— -—- -—- Do.
6 o L 00% —— — —-- w-- |HMafic zone along side of dike; same locatlon as statifon R 3.
10s | 1861 00 —~- - G0 350: Y Bench(?) gravel of Tanzna River; south side of Richardson Highway,
M¥ile 309.%. ’
0L —--- <,001 —_— ——— ~—- -—— To. :
lia | ~~=- L0035 ~—— —— ——— —-- | Weathered porphyritlic granite; south slide of Richsrdson Hlghway,
Mile 310.7.
11b]  wemm .003 — _— —a— e Do.
lle| =~~~ . 002 —— - ——— —-— |Maflc 1nclusilon in grenlte; same locatlion as station lla.

See foomotes at the o of the mblc.
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Table 1l.—Dsta

on radicesctivity tests lu aress asdjacent o highways in the Tanana and apper Copper River valleys, Alasaka—Contloued

Sampie Conocaiy-
Test | p1le Percent squivalent uracium tration Doscription and location
stabion| “no, [ Oor [ ucs BC-CS | BC-FC_ | ratio
Harding Lake--RIchardson area—Continued
R 12 1462 _— -— -~ 0.004 430: 1} Stream gravel; left bank of Salcha River about 300 feet above
highway bridge.
13a _—— 0.00% _— -— —_— ~~- |Weathered granite; east shore of Birch Lske on north side of
Richardson Hlghway.
134 - .003 - - — — Do,
13b -—— .005 -— ~—— —— ~-— | Fing-grained light-colored (granitic?) dike; same location as
station R 13a.
13c —_— , 00k — _— — wa— Do.
lﬁa 1556L .002 0.00h 0.005 -— 65: 1 Coarse-grained granitic dike; Richardson Highway, Mile 313.9.
14b —_— .00 -— -— -— ——— Do.
lic -_—— L002) -— —-— - --- | Fing-grained border zone of granitic dike; same location as
station R 14a.
pL Y —— .00 - -— --- -—~ | Quartz mica schist adjasent to grapitic dike; ssme locatlon as
statlon R 1is.
15 —— 003 -— — ——— -—— | Granltlc dike; Rilchardson Highway, Mile 314.5.
16 -—— .001 ——- ~—- -— -—=~ | Yellow-stained zone In achist adjacent to fractured quartz veln;
Richardaon Highway, Mile 314.7.
17 — .003 -— -— -—— --~ |Weathered igneous (grenitic?) dike in schist; Richardson High-
wey, Mile 314.8
18 — .002 - ——— -— -~- | Flue-gralned maflic dtke in achist Richardson Highway, Mile 31%.85.
19a _— .00k ——— ——— ——— --- [Weathered.granite; Richardson Highway, Mlle 304.65.
18h -——- L00% —_— -— - —-~ | Irpn-stained quartz vein in granlte; Richardson Highway, Mile 304.65.
1%¢ -—— 003 - ~— ——— - Do,
20 —— 002 - —- m—— --— | Altered limestone contalining streaks of graphitic sehist and a few
thin guartz velos; Richsrdson Righway, Mile 302.65.
22 ] - =, 501 - —— - ~-— | Dark-colored dune sand; Ricbhardson Highwdy, Mile 3(01.75.
22 1463 001 -— — 004 950: 1| 3tream gravel; unnamed tributary of Tansna River at Mile 209.8,
Richavdson Higlway.
23 1468 Roal --- ~—- .008 §60: 1| Bench gravel; Banver Creok sbout 100 feet above highway bridge.
24 1465 -—- -— ~—- i L020 1,590:1] Gravel from old drift dump; near mouth of Buckeye Cresic.
25 | 1466 =, 001 —— — 009! 1,180: 1 Bench gravel on bedrock; Tanaca River at Mils 296.9, Richardsoo
Highway.
250 | 1SS7L 002 001 Re vy -— %Y Graphitic schist; same location as station R 25a.
26 1167 —— _—- - . Q05 590: 4 Gravel from old drifi dumps; Tevderfoob Crsek =zt Mile 29} 7,
) Richardson Highway.
27 1868 - -— -— 005 T90:1 Gravel from bottcm of 100 fool shaft: claim 13 at Mile 292.1,
Richardson Righway.
Alssks Highway belt (fig. 3)
A la | 2469 0.002) -—~ -—- T 0.0 1,830: 14 Bench gravel; Berry Creek about 300 feet above highway bridge.
1b | 1588L 001 =< 0.001 0. 00H - 4: Y Coarse-grained granite ia back of ¢reek; ssme location as statlion

AH la.
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WO O R

10a
it
11

13

14
15a

15b
16a,
16b

17a

1T7e
18

128

156

21z,
21b

22

23
2l

2ha
25h
25¢
254
26

Zia

Sec foomotes ar che sod of the rable,

2470
1471
w7a
73

2U7h

1559L
475

476
1577
1478
178

1480

1481L,

1482

1660L

15601,

14831,

002
002
. 002
001
Q01
001

.002
003

001

003

.00k
.002
001

.005
. 003

00

.

L0003

001
002
.002

002

.003

003
LO0%
001
.00
.00
.003

.00k

008
.001

003

007

790:1
1,630:1
1,010:%

670:1

560:1

81
520: 1

280:1

2,200: 1

20:1

;f;é:l
2,700:1

Stream gravel; same location as atation AR la.
Bench gravel; same location as station AH ia.
Stream gravel; Berry Creek about 0.25 mile above highway bridge.
Stresm gravel; Sears Creek about 0.25 mile above highway bridgs.
Stream gravel; Dry Creek about 250 feet above hilghway bridge.
Stream gravel; Little Gerstle River asbout 300 feet above highway
hridgs.
Glaclel gravel; Alasks Highway, Mile 1,387, unear mouth of
Johnson River.
Granlte; Alaska Highway, Mile 1,368.9.
Grenlte; Alasks Mighway, Mile 1,368.7.
Stream gravel; Chief Creek about 75 feet above highway bridge.
Granlte, unveathered; Alsska Highwey, Mile 1,359.3.
Granite, weathered; Alasks Highway, Mile 1,359.3.
Stream gravel; umamed tributary of Taoana River at Mile 1,350,
Alaska Highway.
Stream gravel; flood channel of usnamed tributary of Tanana River
gt Mile 1,345, Alasks Highway.
Stresm gravel; maino channel of sawe creek as at station AR 12,
crosses Alasks Highway at Mile 1,384.5.
Stream gravel; Yerrick Creek sboud 100 feet above highway bLrldge.
Granlte (slope wash?}; in road-metal quaevrry about 0.5 mile east
of intersectlion of old road with Alaske Highway near Mile 1,335.
Do.
Weathsred gnelas; Alaske Highway, Mile 1,292.1.
Crushed zone (gouge?) 1n weathered gnelss; Alaska Highway,
Mile 1,202.1.
Weathered granlte; Alaska Highway, Mile 1,292.8.
Da.
Bo.
M¥afic {bssait?) dike in weatherved granite; Alaska Highway,
Mile 1,292.9.
Weathered mafic (basalt?) rock along fracture in weatheved granite;
Alasks Highway, Mile 1,293.0.
Yellow-browe rock in fracture zone in weathered granibe; 25 feet
wast of location of station AH i9a.
Dark-colored wind-blown a11t(?}, Alaske Highway, Mile 1,259.7.
Weathered granite; Alaska Highway, Mlle 1,304.0,
Iron-stained fracture zone In weathered granite; Alaska Highway,
Mils 1,304.0.
Cemented breccla zone in weathered granite; Alasks Tighway,
Mlle 1,304.2.
Mafic dike in weathered granlte; Alasks Highway, Mile 1,304.4.
Brown-black stalned zone 1n weathered granite; Alaska Hlighway,
Mile 1,308.5.
Weathered grevite; Alaska Highway, Mile 1,220.0.
Light-~colored felsitic dike; Alaska Highway, Mile 1,290.0.
Mafic dike; Alasks Blghway, Mile 1,290G.0.
Weathered granite; Alaska-Highway, Mlle 1,29C.0.
Weathered granite; Alaska Highway, Mile 1,286.9.
Weathered fine-grained granite {dlke?); Alaska Highway,
pile 2,28%5.8.
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& | 1496 =, 001 -— - 0L L70: i Pan gravel from test pit; uppamed tributary of Little Tok River
’ about 1 mile below Traill Creek, about 100 feet above hilghway
bridge.
T | 1497 -—- -— -—- .002 590: 1| Pan gravel in cut bank of stream; unpamed tributary of Little Tok
River about 4 miles below Trail Creek, above nighway bridgs.
1598 _—— -— - 002 530: 1 Pan gravel in cut bank of siream; unnamed tributary of Little Tok
. River about 5.5 miles below Trall Creek, ebove higlway bridgs.
9 | LS9 --- - -— Resy! 350:1 Pan gravel in cubt bank of stream; unnamed trlbotary of Tok River
- about 5.5 miles northeast of location of station TC 8.
10 | 1500 -— - ——— =, 001 23%0:1| Glacio-fluavial gravel; in road cut, Tok Rlver valley, at mouth of
Littie Tok River.
11 | 1501 _— — -— L0035 6701 1| Stream gravel; upuemed tributury of Tok River about 5.5 miles
below Little Tok River.
12| ~--- .001 -— - -— -— | Weathered rock on mine dump; 3ilver Creek about 0.5 mlle ahove
tractor trail.
12bf 1503 < (01 -—— R <, 00 140:1] Angular grevel (slope wash?) on low bench; same locatlon as statlon
T™C 12a.
12c| 1862L <, 001 005 .00 ——— %: 1 Weathered bedrock; same location sa statbion TC 32a,
12d| 1561L 001 =<, 001 <, 001 - 19:1| Sulphide-rich quartz vein; same location as station TC 12a.
12e| 1502 .- -——- -— < 001 135:1| Stream gravel; same locstion as statlion TC 12a.
13 1504 —— — - =<.00), 65:1| Pan gravel from cut bank; first right 1imit tributary of
"Indian Pass" Creek.
14 | 1505 — - -— =, 001 140:1| Pan gravel; third left limit tributary of "Indlan Pass" Creek.
15 | 1506 -— -—- - 1 2001 8,530:1| Pan gravel from test pit; first left limit tributary of
"Indian Pass" Creek.
16 -—- .001 - ——— - --- |Weathersd digrite{?}; Tok cutoff rosd near Mile 12.
17 | 1607 ——— -—— - =, 001 200:1| Bench gravel on kedrock; second right limlit tributary of Slana
River above Porcuplne Créek. ’ '
18 | 1508 -— -— -— .001 {? Sluice concentrate; upper workings on Grubstake Creek.
19 | 15524 -— —_— -— <.00L {7 Slulce conceuntrate; Brooniche's workings ob Slope Creek.
15528 - -=- -— <. C01 (? Coarse fraction of sluice concentrate; Bronuiche's workings o
’ Slope Cresk.
Donnelly Dome--Paxson area (flg. 10)
1 1509 -— - —_—— ~=0.001 120: 1| Glacle-fluvlal gravel; Gulkena River about 1 mils below toe of
glaciar. -
2 151¢ -_— -—— -— =.(0)L hO0: 1| Pan gravel; pight limit tributary of Phelasn Creek asbout 4.5 miles
above mouth of Phelan Creek.
3] 1511 —-— —— ——— .001 250:1} Pan gravel; right limlt tributary of Fhelan Creek about 3.5 mlles
above mouth of Phalan Creek. '
b | 1512 -—- -—- - <.001 350: 1| Pan gravel; right limit tributary of Phelan Creek about 2 miles
. apove mouth of Phelan Creek.
5| 1513 -—- -— -—- <003, 300: )| Bench gravel; Delta River sbout §.25 wile below mouth of Phelan
Creek, Yukon Corp. worklngs.
6 | 1514 - —_— - L0003 480: 1| Stream gravel; right limit tributary of Delts River about
2.25 milss below Castner Creek.
7| 1515 - -—= -—- 003 500: 1| Stream gravel; right limit tributary of Delta River about
3.25 mlles below Castner Creek.
8 | 1516 -_— -—- — .002 310:1| Stream gravel; right iimit tributary of Delta River about
4,25 miles below Castner Creek.

Bee footnotes ar the ¢nd of the rable,
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Tahls 1.—Pata on radiosciivity tests ip areas adjacent to highways io the Tanans snd upper Copper River valleys, Alasks-—Contlivued

Sample Concen-
Btg:?_:;n file Percent equivalent ureniim tration Descriptlon and locatlon
mo. | or | wes BC-C8 | BC-FC ratio
Donnelly Dome-—Paxson arsa—Continued
R 9 |157 -— -—- - 0.002 360:1| Strean gravel; right limit tributary of Delta River about
6.2% miles below Castner Creek.
10 |1518 - --- ——— 003 h10: 1] Stresm gravel; Darling Creek about 0.25 mile above highway bridge.
11 (1519 - - — .o0h 480:1] Pan gravel in cut bank; Guonysack Creek about 0.25 mile above
nighway bridge.
12 | 1520 -— -— ——— 003 (7} Stream gravel; Clear Creek below falls near highway.
13a | 1521 -— -— .- .00 430: 1| Stream gravel; Cbep Creek valley of DeWitt's workings.
136 | 144l - ~—— -— 007 (%) Concentrates from drill-hole pannings; Ober Creesk valley, DeWitt's
workings.
14 |1522 ——— —— -— .003% {2) Stresm gravel on bedrock; Ober Creek valley, old Miller cut near
mouth of Mlneral Creeck.
15 | 15204 S ——- -— 2,011 () Panved concentrates cbtained {rom operator; Ober Greek valley,

old cut about 300 feet sbove locatlon of atation RH 14,

t Methylene iodide ased iastesd of b
Zhijnux &0-mesh fmction teyted astend of minms T0-oesh fracdion.
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CHAPTER B. —GRANT CREEX AREA

By P. L. Killeen and M. G. White

ABSTRACT

In August 1948 field search failed to locate a
reported occurrence of float trom pitchblende veins in
the Grant Creek area north of the Yukon River about
30 miles west of Tarana in eastern interior Alaska.
The lale Walter Fisher, placer-gold miner on Grant
Creek, reported the occurrence to the Geological
Survey. It is believed thal {ragments of black hematite
ware mistaken for pitchblende.

INTROGDUCTICN

Purpose and scops of investigation

In the fall of 1845 the late Walter Fisher, Alaskan
placer-gold miner, reported t6 R. M, Chapman of the
Geologieal Survey at Fairbenks an cccurrence of pitch-
blende velnlets in hillside float along a tractor trail
near his placer-mining property on Grant Creek in the
Yukon valley, During the winter of 1945-46 no cor-
respondence was exchanged with Mr. Fisher on the
subject of the pitchblende because of the security reg-
ulations in effect at that time.

In August 1846 a Geological Survey field party
went to Grant Creek to investigate the reported pitch-
blende. The party consisted of P. L. Killeen and
M. G. White, geologists, and R. D. Hamilton, camphand.
When the party arrived at Grant Creek, it was learned
of Mr. Pisher's death earlier in the summer. The
Fisher mine was closed, and none of the residents in
the area had any information about the reporied deposits.
Thus, no direct information was available as to the
location of the pitchblende, and a search was made of
the area o determine whether the report had any
significance.

Location of area

Grant Creek enters the Yukon River from the
"north about 30 miles west from Tanans in central
Alaska (fig. 11). The area is accessible from Tanana
by boat. In addition to Grant Creek the following other
areas were examined during thls investigation: the
headwaters of Tozimoran Creek, a tributary of the
Tozitna River which enters the Yukon River about
midway between Grant Creek and Tanana; and the
headwaters of Melozimoran Creek, a tributary of the
Melozitns River which enters the Yukon River in the
vicinity of Ruby about 100 miles west of Tanana.

GEOLOGY

The geology of the Grant Creek area wag discnssed
briefly by Maddren (1909, p. 234-237; 1810, p. 80-83)
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and Bakin (1913, 1916). Maddren's two reports con-
tain short accounts of the geology of the area gathered
during briei investigations of the placer-mining ac-
tivities in the area. Eakin's two reports were based
on geological reconnaissance investigations on a re-
gional scale in which the Grant Creek area is included.
No details, however, of the areal distributlon, 2ge,
and structural relstions of the individual rock types in
the Grant Creek area are known,

The Grant Creek area is part of 2 broad zone of
metamorphosed rocks that are well developed on the
north side of the Yukon valley between the Koyukuk
River and the Yukon Flats, The rocks are thought lo
be early Paleozolc in age. A complex of intensely
folded and metamorphosed schist, limestone, quartzite,
and greenstone oceurs within the area.

Pebbles with quariz siringers occur in the placer
cuts on Grant Creek. The quartz stringers in the bed-
rock are probably the source of some of the placer
gold. Some pebbles of a medium-grained pegmatite
are also present in the gravels.

A monzonite mass mapped by Eakin (31913, p. 16)
al the head of Golden Creek (fig. 11) was not found.
The rock at that locality consists of mica schist and
greenstone, A granitic intrusion of unknown aresl
extent was found at the head of Melozimoran Creek.

RADIOACTIVITY

The principa) objective of the investigation in
the Grant Creek.area was the examination of ag area
adjacent to a tractor trail along whlch the late Walter
Fisher had reported finding float from a pitchblende-
bearing vein. When the search along this trail falled
to reveal any deposits of radioaclive materials, the
investigation was extended to other trails and inter~
vening areas. All possible materials representative
of the bedrock in the area (outerops, talus, and frag-
ments selected from the soil mantle) were tested,
particularly at places where there were traces of
minereligation. Only 2 few concentrates of the heavy
minerals in the stream gravels were collected for
testing (table 2), The radicactivity tests in the Grant
Creek area were mades with a portable survey meter
designed by the Geological Survey. The background
for this meter in this area averaged 8 to 10 counts
per minute.

Locations of tests

The main tractor trail in the Graunt Creek ares
extends from the YukonRiver to Fisher's camp on upper
Grant Creek, a distance of about 4 miles (fig, 11).
The southern portion of this trall has been shifted
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Teble 2.-—Data oo placer concentrates from Grent and Tozimoran creeks, Alagke

Equivealent
Alaskan
aranium ¢ountent| Concentration
C°;§;2t'§g“ of concentrate retio Locatlon
’ (percent)
Orant Creek
% 0.005 (?g Fisher's plaoer out, L942.
1360 .008 ,110: 1| Fisher's placer cut, 1046.
1261 .008 5,125:1| Monday Creek, at footbridge sbout 60 feet above mouth,
in Grant Creek valley.
1362 .005 1,790: 1| Monday Creek, at traotor-trall croasing just above
edge of Grant Creek valley.
1363 .007 11,350: 1| Southern of two gulches on east side of Grant Creek,
opposite Fisher's camp below Monday Creek,
445 — (?) Berton claim of the Tozi or (Gold Hill distrlot; prob-
ably from former prospecta of Berton Anicish of
Lynx Creek.
Tozimoran Creek
528 0.001 (v) Tozimovan Creek, between its tributaries, Chicken and
Ash oreeks.
721 -_— ? Do,
T2 .001 ?§ Do.
723 .00L ? Do.
T4 ,001 ? Do.
725 .001 ? Do.
729 .001 9 Do.
0 -—— ? Do.
T3 .00 ?; Do.
739 .001 3 Do.

successively uphill as the lower route became dboggy.
Traces of the older, abandoned parts of the trall still
remain. A less distinct tractor trail runs vig Lynx
Creek and Windy Creek to some prospect pits. A third
and more prominent trall, ¢leared by ax and bulldozer
for a rallroad survey, follows the north bank of the
Yukon River eastward from the mouth of Grant Creek.
It was included in the investlgation because many of
Fisher's more recently staked claims were in that gen-
eral area. A few short old tractor trails were found
on the upper part of Grant Creek above Fisher's mine;
some lead 10 wood lots, others to drilling siles as far
upstream as the mouth of Fox Gulch, Other narrower
llnes have been brushed out along many of the bound-~
aries of Flsher's clalms. A promineni horse trail
extends from Fisher's camp to the head of Toz2imoran
Creek via Grant Dome.

All occurrences of bedrock along the above tralls
and in much of the intervening area were examlned.
Pieces of float were algo tested. A portable survey
meter was operated continuvously over many parts of
the trails, and Individual stations were selected arbi~
trarily for taking b- minute readings. No radicactive
material was indicated by these tests.

A short time was spent Investigating the area in
the vieinity of the beadwaters of TozimoranCreek. At
this \ocallty galens veing occur on the scuth slde of the
creek, and cassiterite is present in the gravels. The
source of the cassiterite could not be located. No other
evidence of important mineralization was found, and no
apprecjable radioactivity was detected anywhere in the
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area. In table 2 are listed Lhe availabledata on samples
from Tozimoran Creek.

An attempt was made to examine the granitic In-
trusion on Melogimoran Craek, but a heavy snowfall
restricted the examination to a few tests with the
portable survey meter. The radicactivity of the ln-
trusion averaged 20 counts per minute a3 compared to
an 8- to 10-count per minute average on the adjacent
metamorphic rocks.

CONCLUSION

The investigations in the Grant Creek area
disclosed no float rock corresponding to Fisher's
reported description of his pitchblende-bearing vein
{loat material. The only material that appeared to
flt his description was schist containing a few
narrow sireaks of limonite, bul this was found on
the west side of Windy Creek near fis headwaters
and & Considerable distance froem any tractor trail.
It is Jmprobable that this eccurrence of limonite is
the float referred to by Fisher. Sufficient search
was made of the hillsides to conclude that the
pitchblende vein or veinlets as reported by Fisher
probably do not exist.

Two fragments of a black platy mineral that were
seen among the samples in Fisher's camp may have
been collected from billside float rather than {rom
his placer workings. If this {s true, Fisher's "pitch-
blende" {8 probably black hemalijta,
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