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TRACE ELEMENTS RECONNAISSANCE ON THE SOUTH FORK
OF QUARTZ CREEK, NORTHEASTERN SEWARD FENINSULA, ALASKA
By P, L. Killeen and M, G. White

ABSTRACT

Two uraniumebearing minerals, uranothorianite and‘thorite(?),
were found in the stream gravels of the main branch of the Soutﬁ
Pork of Quartz Creek, a tributary of the Kiwalik River. Although the
bedrock source of the minerals was not located, the radicactive mate-
rial was traced in slope wash well above the stream gravel. A
detailed investigation of the area with more sensitive counters might
reveal the source of the minerals and localities where the minerals

are sufficiently concentrated to be minable.
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INTRODUCTION
Purpose and scope of investigation

In January 1945, the United States Geological Survey made a
rapid survey (Harder and Reed, 1945) of some placer samples to deter-
mine areas for preliminary radioactivity investigations in Alaska.

The most radioactive sample was no. 342, a heavy-mineral concentrate
from the Circle claim on Sweepstakes Creek, a tributary of the Peace
River, south of Granite Mountain in the northeastern Seward Peninsula.
(See insert on fig. 1.) Chemical analysis of this sample indicated
the presence of approximately 42 percent uranium and 43 percent
thorium., In the summer of 1945 a Geological Survey party (Gault, et
al, 1946) visited the Sweepstakes Creek area to study the extent and
possible source of the radioactive elements. The party failed to
find a major deposit of the principal radioactive mineral in questionm,
which they tentatively calied uranothorite, or discover any conclusive
evidence of its source. However, tests on all of the bedrock types in
the area showed that the radioactive material was confined to the

syenite of Granite Mountain,
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Upon completion of the 1945 work in the Sweepstakes Creek area,
it was decided to conduct a reconnaissance investigation on the north
side of Granite Mountain in the headwaters of the South Fork of
Quartz Creek, a tributary of the Kiwalik River, to determine the
possible northward extension of the radiocactive mineralization. Re-
sults of such an investigation by P, L. Killeen and M. & White in
July 1946 are given in this report. The area to the north of Granite
Mountain has even more uranothorianite (uranothorite? of Gault, et
al) (Frondel and Fleischer, 1950, p. 7) than the Swaefstakes Creek
area and in addition carries uranium~bearing thorite(?). During the
1947 season, investigations (West and Matzko, in preparation) were
extended to the syenite masses north of the Granite Mountain mass to

determine the possible northward extent of these radioactive minerals.

ngationvogpgggg f

The locality examined is on the headwaters of the main branch of
the South Fork of Quartz Creek, a westward-flowing tributary of the
Kiwalik River, in the northeastern part of the Seward Peninsula, The
headwaters of the branch are in the syenite mass of Granite Mountain,
The creek gravels were formerly mined for placer gold. There is a
short airstrip on the creek, and the area 1s most easily accessible by
plane from Haycock, 25 miles to the south, and from Nome, 160 miles to

the southwest.



GEOLOGY

The geology of the area has been described briefly by Moffit
(1905, p. 29) in connection with his reconnaissance of the northeast-
ern part of the Seward Peninsula and by Harrington (1919, pp. 371,
372, 374) in connection with studies of the gold and platinum placer
deposits in the nearby Sweepstakes Creek area.

The bedrock of the headwaters area of the South Fork of Quartz
Creek consists of syenite, the Granite Mountain stock, intruded into
a complex of andesitic flows and intrusives. (See fig. 1.) The
syenite‘is generally light in color, and its texture rangeé from even
and fine-grained to porphyritic and coarse-grained. The porphyritic
facles contains faldspar crystals almost an inch long with a roughly
parallel orientation. The darker and coarser syenite forms the border
facies of the stock, Veins and dikes are rare in the syenite., Frag-
ments of narrow quartz veins and'pegmatite dikes were found in the
float, but none of them is highly mineralized. One boulder of pegm?-
tite found at the top of the north peak of Granite Mountain contain%
the heavy minerals magnetite, biotite, sphéne, zircon, fluorite,'anh
allanite (sample no, 46AWe90),

The andesite is green to dark green on fresh surfaces and weath-

ers yellow to da;k brown, No mineralized zones were found in this

rock, and there is virtually no quartz., At the outset of field inves-
tigations, the andesite was discovered to be non-radicactive, so work
was restricted to the syenite mass, the apparent source of radio-

activity in the area.




Except for a few scattered pinnacles, no outcrops of bedrock
were found, but large masses of talus cover the hill slopes. The
syenite shatters into rather large boulders, many of them 2 or 3 fe
in diameter. The andesite usually breaks into relatively small

angular pieces,

RADIOACTIVITY INVESTIGATIONS

Field investigations

- Bedrock

! 4 portable gamma-ray counter was used for radioactivity deter-
minations in the field. On all traverses; readings iere taken at
every opportunity on talus, isolated boulders, or outcrops of bed- |
rock; the tube lying on and covered by fresh surfaces of rock. No

bedrock was crushed and tested in the field because it was decided

that covering the tube with bedrock fragments was sufficient iest of

the rock's radiocactivity. For these field readings, rocks were

chosen that appeared to be representative of the type or types of

rock in a talus or outcrop of a particular locality. Different types

of rock at any locality were tested separately.
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Readings on the syenite mass are consistently higher than thosj
on any of the surrounding rocks. Within the syenite the background
count is from two to four times greater than the background count on
any of the surrounding rocks, This indicates that the radiocactive
minerals may be disseminated in the syenite rock, possibly in facies
of small extent or in inclusions in the syenite. A more detailed
study might reveal that the highly radicactive minerals occur in peq-
matite dikes or in veins cutting the syenite. However, dikes and
veins are uncommon on the north side of Granite Mountain (none were
found in place), and those fragments that were tested in the field
were not generally as radioactive as the syenite itself. Zircon and
sphene, common accessory minerals; are radioactive but do not seem

to aceount for the amount of radicactivity of the syenite.
Stream gravels

The stream gravels and gravels in placer cuts were panned to réf
cover semimconcentrates of the heavy minerals for testing. A rock
mixture of known radioactivity, in a sealed container, was used in
the field as a standard to estimate relative amounts of radioactivity
in the semi-concentrates. The counter indicated 8 to 10 counts per

minute for average background,
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Stream gravels that originate entirely in the andepitic rocks

are esgentially non-radioactive, Only the gravels of that part of the

' South Fork of Quartz Creek that heads in the syenite mags of GranitT

|
ilountain showed any appreciable radioactive content, Tperefore act#v-
ity was directed toward locating the source of the radipactive gravels

1
\
|
i
|
|
|

of this stream with the field counter. Radioactivity was traced in|o
|

iSyenite Gulch, so named for convenience of this report, a southern

}headwaters forkiof the South Fork of Quaftz Creek. (See fig. 1.)

SAbout half a mile from the mouth of the creek both uranothorianite and
Jthorite(?) occur in the surface wash on the east bank of the gulch,
iThe minerals are more concentrated at the surface and decrease
markedly in abundance with depth into the gravels. Two localities
about 50 feet apart have a relatively high concentration of the two

radioactive minerals. Two samples, nos. 57 and 80, collected from

: of material, The heavy-mineral fraction of sample 57 contains 0,06

\
|
|
;pro;pect pits at these locations, represent approximately the top foot
|
|
i percent equivalent uranium, hereafter referred to as eU, and that of

|

sample 80, 0,088 percent el,
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Two other samples were collected from ﬂhe same pits at greater
idepth. Sample 66, a concentrate taken at the site of sample 57 at a
13%-foot depth, contains 0,049 percent eU in the heavy-mineral fraction,
}Sample 78, from a 2-foot depth at the site of sample 80, contains only
0.002 percent eU in the heavy-mineral fraction, Search for the source
of the radioactive minerals on all hill slopes above the sides and
;head of Syenite Gulch revealed a few patches of slope wash where read-

|
'ings op the counter were higher than average but none that approached

‘the intensity of that in samples 57 and 80,

} Laboratory investigations
| A

|

|

In table 1 at the end of this report are listed all pertinent

| ‘
}data ;E samples.
\

‘ attempt is made herein to calculate reserves of uranium for

fthe area on the north side of Granite Mountain, The purpose of the

reconj:issance was to determine whether there were radicactive miner-
th of Granite Mountain, and if so, whether any localities with
'signifiicantly high concentration could be found. Data are insuffi-

;¢lent [to wirrant an estimate of reservess,




Concentrates of crushed bedrock

|
|
| .
|

| Four bedrock samples that gave fairly high counts in field
{readings were crushed and brought back for laboratory study. The

ghighest eU value obtained by laboratory test is 0.064 percent, which

fwas from sample 90, a pegmatite from the top of Granite Mountain,
The radiocactivity is probably in the zircon and allanite with which

the pegmatite is rich. The three other samples, nos. 58, 59, and 87,

|
|
lare of syenite. Sample 87 has the greatest beta-count and contains a
)large amount of zircon. Samples 58 and 59 have low beta-counts and

\

icontain only small amounts of zircon. All three sampleg are very

jrich in sphene, which forms as much as 50 percent of the heavy~-mineral

! .
;fraction. Possibly fragments of the uranium minerals are present in

'these concentrates. No significantly radiocactive vein material was

‘f found,
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Stream concentrates

Twenty-one semi-concentrate samples were collected from the
tream gravels of the South Fork of Quartz Creek., The concentrates
nclude heavy minerals which originate in both the syenite mass and
he andesite; and they are indicative of the amounts of those heavy

nerals present in about the upper 2 feet of the stream and ﬁlacer

avels of the creek, (See table 1.) The samples were fraction-
ted in bromoform or methylene iodide, and all computations and deter-

nations were made on the heavy fractions of the concentration. The
verage concentration ratio of the samples froﬁ the Sopth Fork of
uartz Creek is 192:1; the average recovery of heavy minerals of less
han 20-mesh grain size per cubic yard of gravel is 35 pounds; the
verage percentage of eU in the heavy-mineral fraction is 0,026 per-
cent; and the average grade of eU in the gravels in place is 0,00014
percent,

Zircon and sphene which are major constituents of the heavy-

neral fractions are the source of some, but as yet undetermined

ount, of the radiocactivity. Most of the activity of the gravels,
jowever, is due to uranothorianite and thorite(?), although very minor

ounts of these minerals are present in all heavy-mineral fractions
xamined. The thorite(?) is apparently somewhat more common than the
uranothorianite, More detailed studies may, however, prove the re-
verse to be true, as the uranothorianite has a tendency to shatter in-
to fine silt-size particles that are emsily detected only after mag-

netic concentration.
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None of the samples taken during this reconnaissance from the
gravels of the Kiwalik River tributaries heading in the syenite (sam-
ple localities 67, 68, and 69, fig. 1) contain a significant amount

of radioactive material., On the other hand, a sample from the head-

ter fork of Cub Creek heading in the syenite (sample locality 70,
ig. 1) contains 0.022 percent eU, a value of significance in deter-
ning possible variation in the distribution of radioactive material

in this acid intrusive.
MINERALOGY

‘ The semi-concentrates from stream gravels were treated with

omoform to separate the minerals with specific gravity greater than
8. The relative order of abundance of the minerals with a specific
ravity greater than 2.8 in the two principal types of source rock is
'1isted below: .

|

\

|

‘ ~

4 Syenite Andesite
J

I

sphene 1/ hornblende
melanite - light green
f magnetite magnetite
| hornblende ilmenite
| dark green, spinel .
: black hematite
| zircon 1/
3 apatite

thorite(?) 1/
uranothorianite 1/

\

|

|

I

! 1/ Mineral contains radioactive material as determined
| by radiometric and chemical tests.

|

1




|
f
1 12
|
|
The black cubic uranium-bearing mineral listed above as urano-
thorianite is so named (Frondel and Fleischer, 1950, p. 7) until more

information is available as to whether there is variability in the

uranium-thorium content of the mineral not only in the Quartz Creek

|
!
|
fgravels but in other localities where the mineral has been found in
‘the eastern Seward Peninsula. (West and Matzko, in preparation.)

j No trace was discovered of the mineral found by Gault (1946,

|Pe 20) in the Sweepstakes Creek area and tentatively identified by him

!as hydrothorite,
! CONCLUSIONS

‘ The reconnaissance in 1946 extended the area known to contain
Juranothcrianite to the north side of Granite Mountain, where the
'mineral was found in stream gravels and slope wash derived from
jsyenite, but did not define the mode of occurrence,

The irregularity of the concentration of the uranothorianite
fin slope wash and gravel appears to indicate that this mineral may be
concentrated in facies or veins in the syenite, although no facies or
veins of this type could be found because of the heavy cover of talus
and tundra. On the other hand, the uranothorianite may be rather
evenly disseminated in the syenite, and the vagaries of surficial con-
centration may.account for the irregular distribution of the urano-

!
; thorianite in slope wash and gravel derived from the syenite.
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; A detailed examination of the Granite Mountain ayénite by

tréve:sing with more sensitive counters and by trenching with a bull-
;dozer would be necessary to find the facies or veins in the syenite

[

with concentrations of uranothorianite as postulated above and to deter-
|

!mine if sufficient radiocactive material is present to be of interest as

a primary source of uranium,

|
|
|
|
\
[
|
|
i
|
|
|
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