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

by 

James C. Barker !I 

and 

Karen H. Clautice f! 

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 

lJ Mining engineer, Alaska Field Operation Center, Fairbanks, Alaska. 

f! 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 l7(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) (i,~); Mertie (1937); 

and Holm (1973) (1)1/. Nelson, West and Matzko (1952) (1) 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. 

1/ 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 l7(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 . (~). 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 di kes 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). 

6 



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 
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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. ~ 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 

low 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 

~ 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. ~ 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 

~ Bondar-Clegg and Company, Ltd., Vancouver. B.C., Canada. 
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fraction to determine uranium values by fluorimetry and thorium by 

colorimetry. 

Results of rock sample analyses are listed in ta ble 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 

low 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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