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ANOMALOUS URANIUM CONCENTRATIONS IN ARTESIAN SPRINGS AND STREAM
SEDIMENTS IN THE MOUNT PRINDLE AREA, ALASKA

by
James C. Barker 1/
and

Karen H. Clautice 2/

ABSTRACT

A half-mile long series of radioactive artesian springs were
found by Bureau of Mines personnel during a mineral resource study of
the proposed Beaver Creek National Wild River in the Tanana Uplands.
The springs are near the headwaters of Little Champion Creek along the
contact of the Mount Prindle granite pluton and the Birch Creek schist.
Geochemical analyses of stream sediments in this drainage and that of
Champion Creek show anomalously high amounts of uranium. Up to 400
parts per million (ppm) were detected in stream sediments and analyses
of spring sediments ranged from 47 to 570 ppm. No visible uranium
minerals were identified but the sample results indicate that the area

has a potential for uranium enrichment.

INTRODUCTION
In May 1977, the Bureau of Mines made a preliminary mineral recon-

naissance of the Beaver Creek-White Mountains area of central Alaska

1/ Mining engineer, Alaska Field Operation Center, Fairbanks, Alaska.

2/ Formerly geologist, Alaska Field Operation Center.



in conjunction with personnel of the U.S. Geological Survey and the
U.S. Bureau of Land Management. The area studied is included in or
affected by various proposals under section 17(d)(2) of the Alaska
Native Claims Settlement Act and other related legislative and adminis-
trative action. It is also part of the Bureau of Land Management White
Mountain Planning Unit. A geologic map of the Circle quadrangle
which includes this area is being compiled by the U.S. Geological
Survey.

The Mount Prindle vicinity (fig. 1) discussed in this paper has
been geologically described by Prindle (1910, 1913) (4,5); Mertie (1937);
and Holm (1973) (1)3/. Nelson, West and Matzko (1952) (3) report on
radioactive mineral investigations in the nearby Nome and Hope Creek
areas.

The data in this paper was compiled from the results of a prelimi-
nary reconnaissance. Field and analytical work is continuing. A

more detailed report will be compiled at a later date.

ACKNOWLEDGMENTS
The sample and geologic maps in this report were adapted from
the U.S. Geological Survey Circle B-6 quadrangle map.
The Bureau of Mines was assisted in the preparation of this
report by F. Weber, of the U.S. Geological Survey, who provided geo-

logic advice and field assistance; and by C. Murray, of the U.S.

3/ Underlined numbers in parentheses refer to items in the references
listed at the end of this report.
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Bureau of Land Management, who aided in the field work and provided
the helicopter support. The samples were prepared by the University
of Alaska, Mineral Industry Research Laboratory, under a Bureau of
Mines grant. Most of the analyses were performed by the Alaska
Division of Geological and Geophysical Surveys. The authors wish to
thank G. Eakins, who performed this service and provided technical

advice.

LOCATION AND ACCESSIBILITY

The report area is in the Circle B-6 quadrangle approximately
50 miles north-northeast of Fairbanks (latitude 65°28'N, longitude
146°35'W; 2500-3000 feet elevation). The area is immediately west
of Mount Prindle at the headwaters of Champion and Little Champion
Creeks which, in turn, are headwater tributaries of Beaver Creek.
Overland access to within five miles of the area is possible during
the summer season by four-wheel drive vehicles via five miles of

dirt road leaving the Steese Highway at U.S. Creek, milepost 58.

HISTORY AND OWNERSHIP

Nome Creek--another headwater tributary of Beaver Creek--three
miles south of the report area, was dredged for placer gold prior
to World War II and is currently being mined. Champion and Little
Champion Creeks were staked for placer gold in 1976. The report area
is on federally-owned land classified under section 17(d)(1) of the
Alaska Native Land Claims Settlement Act. It is currently under the
management authority of the Bureau of Land Management but is included

in an area proposed for withdrawal under H.R. 39.
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GEOLOGY

The headwaters of Champion and Little Champion lie within the
Birch Creek Schist (mapped as Precambrian or early Paleozoic) and are
flanked on the southeast by the Mount Prindle Pluton and on the north-
west by an unnamed intrusive that will be referred to as the Quartz
Creek Pluton (fig. 2).

The Mount Prindle and Quartz Creek intrusives are two of a series
of northeast trending acidic plutons of Mesozoic to Cenozoic age in
the northcentral portion of the Yukon-Tanana Uplands. The Mount Prindle
intrusive is described as a porphyritic, fine to coarse grained, biotite
granite with a multi-phase intrusive history yielding K-Ar dates from
56.5+1.7 m.y. to 58.5+1.8 m.y. (6). These dates are similar to dates
published for the Cache Mountain (about 25 miles west) and Chena Hot
Springs (about 30 miles southeast) quartz monzonites. The pluton is
cut by numerous aplite and pegmatite dikes with the latter containing
tourmaline crystals up to 15 mm in diameter. A fluorite vein 15 cm
wide occurs along the contact of the granite and metamorphic rocks near
the headwaters of Hope Creek on the eastern side of the pluton. Several
quartz porphyry dikes have been traced through the pluton and into the
surrounding Birch Creek Schist (1).

Tin values in the Mount Prindle granite are reported to be higher
than those of the tin-bearing granites on the western Seward Peninsula.
High boron values throughout the pluton are due to the presence of |
tourmaline. Values up to 1500 ppm boron have been detected in a

biotite granite at the headwaters of Nome Creek (1).



The Quartz Creek Pluton, composed of biotite granite of unknown
age and history, lies directly northwest of the Mount Prindle intru-
sive and is separated from it by two to three miles of metamorphic
rocks. Little work has been done in this area but Holm (1) has
suggested a similar multi-phase history for this intrusive based on
textural differences seen in float at the headwaters of Champion Creek.

During the reconnaissance in May 1977, float rocks of porphyritic
felsite and mafic dike material were observed along the contacts of the
Quartz Creek granite.

Birch Creek Schist of the Mount Prindle area is composed predomi-
nantly of quartzite and micaceous quartzite with lesser amounts of
quartz mica schist, phyllitic schist and calcareous schist. Phyllitic
schist is reported to occur extensively only in the headwaters of
Champion Creek west of the Champion Creek Fault.

Several north-northeast trending faults cut the report area.

They appear to be wrench faults formed by subsidiary movement adjacent

to the Tintina Fault zone, which is about 20 miles to the north.

WORK PERFORMED BY THE BUREAU OF MINES
Nature and Extent
The Mount Prindle area was investigated in May 1977 as part of a
five-day helicopter supported regional reconnaissance of the White
Mountains area. This was part of the investigation of the proposed
Birch Creek and Beaver Creek National Rivers. One day of traverses

were made which roughly followed the contacts of the granitic rocks



and metamorphic units on either side of the Champion Creek valley.
Additional followup work was conducted on July 25, 1977.

Anomalous radiation was found at the headwaters of Little
Champion Creek (NW 1/4, Section 25, Township 7 North, Range 5 East)
emanating from artesian seeps along a break in a slope on a wooded and
tundra-covered hillside (fig. 3). Surface readings from 600 counts
per second (cps) to 3000 cps, measured with a hand-held scintillo-
meter, were observed over the springs. 4/ Background over tundra in
the area varied between 175-250 cps. The zone of high counts occurs
over a distance of approximately one-half mile where artesian water
seeps occur along a north-south lineation and escarpment. The relatively
Tow but well defined escarpment possibly results from recent faulting.

This area is close to, if not actually, the contact between the
Mount Prindle Pluton and the Birch Creek Schist. Vuggy, pyritic quart-
zite and schist mixed with granitic rock were observed in frost boil
float. Aplite dike rock was found in a rubble-covered slope immediately
southwest of the area of seeps. No igneous or metamorphic rocks,
however, registered higher on the scintillometer than background
radiation.

The high scintillometer readings which were encountered only over
the springs or wet ground are thought to be due to radon gas. Spring
sediment samples collected the day of the investiaation
registered progressively lower scintillometer readings over the following

several days. The dissipation of radiation indicates the escape of

4/ Mt. Sopris, model SC-132, Delta, Colorado.
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222 Rn. The aureole of high radiation about the springs appears to
be proportional to the flow rate. Springs had a higher count and
greater flow rate when measured in May, than when measured in July.

A sharply defined anomaly of five-hundred counts per second was
registered with the same instrument from an altitude of 75 to 100 feet
over a swampy area downslope and several hundred yards west of the

springs, probably due to additional artesian seeps.

Sampling and Analyses

Results of sediment sampling (fig. 4) in the Mount Prindle area
are listed in table 1. Samples were selectively taken where possible
from the finer portion of sediments within the active channel. Fine
material was scarce in some creeks due to frozen stream bottoms and
the coarse nature of sediments in streams draining the granitic
terrain. In several cases insufficient, fine material was collected
to obtain a maximum value. These samples are indicated with an
asterisk (*) in table 1. On some streams it was possible to obtain
frozen blocks of moss and sediment along the stream bank which
contained sufficient sediment for analysis. Many smaller creeks
could not be sampled due to snow and ice conditions.

Six samples, as indicated in table 1, were analyzed by a
commerical firm. 5/ The remainder were analyzed by the Alaska Divi-
sion of Geological and Geophysical Surveys' laboratory. The State

lab used a nitric acid/hydrofluoric acid extraction of the -80 mesh

5/ Bondar-Clegg and Company, Ltd., Vancouver, B.C., Canada.

10



AR ’*
& i
i 3% ) " #
L \ ) :
" .f\ 7 2% i < ,
J /
0 o®° -
. \/,’90 J 4 .
- 12 :
/ & 22 b
‘\/ ( (3 \ 23 (D
N g/ 7 A
( \ / —a -
\ \) a (& .
| L / -
A C\ el = / AN
5639\‘ ,) \ - - / O %a
) 0 '.‘ \\\V“/,- <)
K / \ \\ “co N
// {1 = \ \\_ \ \\
» / S \. | A
b’ N A
/ \ \
o ¢ o SN T e
L A / N L \9‘%‘0
. / A xazzz 3 N <
. // //\ AT tl‘ 3'32
o / A\ —
on / :\ \‘« < f
// /
S/ ) \\ ;? <
r ' 400 h
,./ - / 5000/
' / \ %000 §7
J 3240, Z ”00// / .
- - LEGEND
/.'/ J O 0-14 ppm
oso / ® 15-44 ppm ) SEDIMENTS
25' . ?.'45 me
46 0-69 ppm
a4 7-149 ppm) ROCKS
a 2-15 ppm
' { e Not analysed for uranium
) (" |
— | )

Topography from U. S G S Circle B-6 quadrangle, scale |: 63,360

FIGURE 4. - Anomaly map (uranium)

11



‘uot3e3s a|dwes 3yj 3e pap4odas puodas 4ad sjuno) /z

‘epRURY ‘°7°g ‘4daAnoduep ¢ p3T ‘Auedwo) pue 663|)-aepuog Aq pazhieuy /|

*33Luedb uLylLM €3003U0D 3A0Qe

1994 00t Y3dap youl-aA|3aM3} e udje3 3|dues |LoS 0sL 91 1 6921 /UL
“uoan|d 33tueab uLyitm 3oe3uU0d Y3 wouy adoysdn _
1334 00€ ‘y3dap youi xis 3e udje3 aldwes |LoS 00¢ 141 9 8921 /L9
*33Lueuab pajuswbeuy
40 do3 uo dasp Saydul uld3 INOQe WOJS uye|
‘pues awos yiitm druebuo A|3sol "JjudwLpas buluds 0S¢l G 8L 06€ 0s¢1 G
*Aqueau euapuni uo sdd B
062 ALuo pauaisibaa ua3uno) -judwipas butuds 000¢€ L1 LY 2L21 /L v
*23Lueub jo sjuawbeuas yitm _
yota otuebuo “butuds saoqe 3934 (| d|dwes |LoS 0052 6l 8l v921L /1l €
*sjuswbeay
a3tueab yitm 31Ls AL3soy  -judwipas butads ool 69l 06€ €921 2

*93Lueub 9312
-34enb “3sLyds jo sjuawbeuy Buipniour “bBuruads _
3SOWU4dYIAOU JO YJuou 3334 QOO0 ‘d|dwes |LOS YA Zl 8 €L2L /L1

S RUDY 2 sdd fwad)y fwad)n *ON 9| dwieg “ON dop

Sg|dwes {105 pue JUSWLPaS ;0 59SALQUR UINLAOY} pue wniuedy -1 31gvl




‘uoL3e3s ajdwes ayl 3 Papua0daLA puodas uad sjunoy  /Z

"epeue) “°)°g ‘4sAnoduep ‘-p37 ‘Auedwo) pue b63|)-uepuog Aq pazhieuy /|

931 [Ayd
3WOS Y3tm 3jtueub Ajjueurwopaad st ajeboaubby - 8°81 L1 9621 91
"3ISLYOS
pue 331z3uenb “33tueub sapn|ouL 33ebaubby - G'61 22 6621 Gl
"93ebaubbe 33Luedb paureab 3suae0d pue sulj yjzog Gl2 £°61L ¥S 1921 il
"931z34enb y3Lm a3Lueub j0 3003U0D URBYN 0G¢ 6l oLe LL2l €l
"a3ebaubbe a3tueun = £ e o€l Logt 2l
"ISLYOS
pue 33tzjdenb “33Lueuab siL ajebaubbe weauis 052 £°91 00% 6/21 Ll

*33t4Ad pajeutwasstp buruLejuod ajLz
-3J4enb pue 3sSLYdS SL 3Sa4 Byl “3e0|J IJLYSe|e 40

323Ld auo sspn|doul uoijels a|dwes 3e 33ebaubby G6 €91 Sy £821 0l

"}89340 ul 3jebaubbe 33Lz3uenb pue 33Lueun 051 €Ll 022 1821 6
"SILLS _

YoLu-otuebuo ‘esue Haysnw uL “uawLpas buruads 058 6 0.§ 9/21 /1l 8

SHJARWaYy /2 Sdd (wdd)yy (wdd)n ‘ON 9 |duwes *ON dey

PaNuULIu0d ‘sa|dwes |10S pue Juawipas 4O SaSA[BUE WNLIOYF pue untuean --[ 379yL

13



"uoLjels a|dwes ay3 3e papuaodad puodas u4ad sjunoy /]

"an|eA 3yl Aq
Po3edLpul pdepuels 3yl 03 [enbd 40 ueyl 4a3eaub SL wniuean [en3doy “sisA|eue (303 40j o[dues JUSLOLYNSUT,

*sotyduaowezsw A|jueurwopaud sL 33ebauabby ol G2 i ovLL 92
"3SLYdS pue 33Lueuab 4o a3ebaubbe 3suaeod Ausp 002 - x19 vl G2
"a3Luedb pue 3sLyds sL ajebaubby - Al 2'¢€ L10L 124
"a3Luedb pue 3s1yss sL ajebaubby - €722 0€ 0201 €2
‘a3ebaubbe a3Lueun 002 G 8¢ x19 vl 22
"3}sea 3y3} 03 juapusad j0Ou4 3|qLSsod wouy 3ISLYIS
3WOS y3Lm 33tuedb A jusutwopaad st ajebaubby G2 - x19 9yl 12
*93eboubbe a3Lueub asueo) §Le »88 bl 8rlLlL 02
"93ebaubbe aj3ruesb ||y 002 o¢. 181 6vLL 6l
. 931 |Ayd
dWOS Y3Lm 33tuedb A jusutwopauad sL a3ebaubby 002 %2 61 €621 81
"1SLYdS pue
33tzidenb ‘331 |Ayd ‘d3Lueab sspnioul a3ebaubby 052 8l 143 L521L LL
SYJeWay /Ll sdd (wdd)yy (wdd)n "ON 9|dues *oN dey

PanULIuUed ‘s3|dwes [LOS pue JUSWLPAS O SISA[eue WNLAOYF pue wntuedn -°| 379YL

14



‘uotje3s a|dwes ay3l e papuodad puodas uad sjuno) /|

"93Lz34enb awos y3Lm s3Lueab sL aj3ebaubby 0s2 G gl - 961 1L £¢
9311 1Ayd pue 331z

-34enb 3wos y3jLm a3Lueub jo 3j3ebaubbe 3asueo) 052 GE 4" 611 2€
‘jueq

Weaus3s udzouj wouy paddryd ssow Apueg 062 £°0¢ = 861LL L€

"93ebaubbe a3Lueub A|jueutwopaud 00¢ G 9p 69 6611 0€

*jueq weaJls uazouji wouay paddiyd> ssow Apues 002 G '8l = 1Al 62

"sotyduoweaw pue a3Lueuab si ajebaubby - - 9 8201 82

*sotyduaoweljaw pue ajLuedab si a3ebaubby - €21 9y v2olL L2

SYJRWIY /L sdo (wdd)yy (wdd)n  “oN o dwes *ON dey

panuLjuod ‘sa|dwes LLOS pue JuawLpas }JO SasA|eue wniaoyl pue wniruedn -1 379v1L

N
~



fraction to determine uranium values by fluorimetry and thorium by
colorimetry.

Results of rock sample analyses are listed in table 2. Rock
samples were crushed and then analyzed by the State using the same

procedure as described above.

SUMMARY OF FINDINGS

Preliminary analyses of samples from this portion of the White
Mountains/Beaver Creek area show anomalously high values for uranium
in spring and stream sediments. Uranium values from four spring
sediment samples range from 47 to 570 ppm. Stream sediment analyses
from approximately a 20 square mile area show high uranium values.
The anomalies are found in streams draining both the Mount Prindle and
the Quartz Creek plutons. Thorium values are found to be consistently
Tow compared to the uranium. The regional extent of the high uranium
values is unknown at this time. The results cannot be interpreted to
delineate a definable trend but do suggest association of high
radioactivity with granite-metamorphic contacts and faulting.
However, the presence of aplite and pegmatite dikes also suggest the
possibility of uranium-enriched late stage intrusions. The results

of the overall project will be reported at a later date.
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