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detectors revealed high’track densities at locations near the pools and a tenfold 
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surrounding the cup; the only contribution is from radon emanating from soi l  
directly beneath the mouth of the inverted cup. After exposure of several weeks, 
the cups are retrieved, the detectors removed 
proportional to the emanating radon flux. Significant 
detected by more traditional gama-ray surveys, have b 
(Gingrich, 1974). I t  has been 
meters of overburden, which o 
gamma radiation. 

were associated with some hot spring systems, especial 
bonate predominates. An array of radon alpha-track de 
a radioactive spring system might indicate fault zones 
and radium-enrided waters were migrating . 

etched, revealing track densities 
ium ore bodies, not 
iscovered by this method ,- 

that radon travels through several tens of 
se conceals an ore deposit by shielding its v 

It was noted by Wollenberg (1974) that anomalous 
se wllere calcium car- 

near and alaY from 
n- 

Procedures 

A good test site was affo 
central Nevada (see location map, Fig. 1). Becaus 
ray fields measured at  the springs, a set of a 

diate area (a map of the hot springs a 
. 2). Also, an array of detectors, co 

unding the hot sp 
in Fig. 3. The track etch det 

cups, were generously provided and processed by the Te 
etch service corporation a f f i l i a te  of General Electric). 

Uranium and Radon 
c 

observed track densities. There c 

L 



between near-surface uranium content and track density. 
of U and track densities are shoia as histograms in Fig, 
tent are not nearly so broad as the range in track densities. 

The ranges of U con- 

Radon Emanation inthe Vicinity of the Hot Springs 
Inspection of the sketch map (Fig. 21 shows that 

at Buffalo Valley Hot Springs, fr ich radon emanates associated with high 
2 ral thousand tracks/m 1 in detectors placed 

locations only 8 few tens of meters away from the mounds 
and pools, well within the springs area, track densities are 'honnal" (tens of 

2 tracks/mm ) , while at other locations, roughly equidis 
pools, densities are 

is indicated on Fig.-t, 

measured by a 3-inch-diamete 3-inch-thick Na on -the surface and 
within the approximately 15 tectors. The 

'R contents of soil 

from the radioactive 
fore, radon emanations 

A t  sample locations radioactivity ,was 

was estimated 

ed on concen- 
tration-to-exposure rate 
posure rate-to-count ra 

of the valley reflect the relatively thin veneer of alluvium covering rhyolitic 
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L, 
ash flow tuffs, whose uranium contents range from 10 to  15 ppm and thorium from 30 
to  50 ppm (unpublished data). These tuffs were deposited by volcanism associated 
w i t h  an active caldera 20 t o  25 million years ago (McKee, 1970). A large- propor- 
tion of the Tertiary and Quaternary Sediments in the east and southeast zzctions of 
Buffalo Valley is tuffaceous material derived f r o m  the Fis  
radioelement contents of near-surface so i l  samples in  this 
those in other areas of the valley, indicating that the high track densities ob- 
served are from radon emanating from deeper alluvial material, or from the tuffs 
themselves. 
Valley, of considerably lower radioactivity than the are more limited in 
extent, and are cons rably younger (age about 3 million years), than L'le tuffs. 
The basalt; therefor 
Relatively- low track densities i n  the rest of the area covered reflect the deep 
alluvial material, where debris p 

I 
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The basalt cinder cones and flows bordering the east side of Buffalo 

s not contributed as much material to  the deeper alluvium. 

from Paleozoic yid Mesozoi 
terranes in  the Tobin Range and nor Fish Creek bbuntains. 

The relatively high track density a t  location #54, 79 tracks/m 2 

rounded by locations where track densities are 'hemal", cannot be explained 
now. There is an old d r i l l  hole nearby, of unknown depth in  playa sediments, 
which may have had an effect on radon emanation in  this area 
locations, closer to the d r i l l  hole and location 154, are necessary to  substan- 
t i a te  this anomaly. 

Obviously, more 

Conclusion 

1 Radon alpha- track detectors presently used successfully 
concealed uranium deposits, are also sensitive to radon emanated from radioactive 
geothermal systems. The spotty nature of radon ernanated 
Springs area was evidenced by detectors near and away 
muds. Within the valley away from the springs, a s 
tion perturbs an otherwise relatively uniform radon f 
of alluvial and sub-alluvial materials. The association of high track density a t  
location #54 with subsurface geothermdl activity can only be confirmed by a t ighter 
array of track detectors surrounding the location, and subsequent heat-flow drilling. 

Buffalo Valley Hot 

track-&nsity loca- I 
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Table 1. Field, Track Density, and Gamma-Spectrometric Results of Buffalo 

GE Ser. No. 

z 
' i '  

9547 

3.29 10.25 

9536 

Location 

4.21 11.38 3.2s 
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EQuiv . 
Location GE Ser. No. Tracks/m2 U Th K 

(30 day exp.) (PPI (ppm) C%) 1 

12 
2 
4 

36 
43 
45 

B 
e 90 

86 
83 
80 

156x 
157 
155 

53 
54 
50 
25 
52 
29 
26 
32 
60 
34 

9564 
9563 
9562 
9561 
9560 
9559 
9558 
9557 
9556 
9555 
9554 
9553 
9552 
9551 
9580 

29 
38 
22 
27 
23 
28 
31 
37 

4.04 11.04 
3 049 9.50 
3.59 10.34 
3.36 9 -41 
2.85 8.40 
3.42 10 -65 
4.26 14.80 

40 3.95 11 . 20 
3.86 12 -70 28 

21 2.92 6.99 
33 4 -41 13.42 
19 4.52 10.37 
10 2.83 8.04 
27 3 047 10.27 

5 

2.33 
2.13 
2 -17 
2 -23 
1.86 
2.08 
3.16 

2.50 
2.70 
1.70 
2 -63 
2.51 
2.40 
1.98 

9579 79 3.12 7.86 1.88 
3.82 
3.05 

9578 21 8.03 1.64 
9577 hst 8.59 2 -13 
9576 7 3.18 6.91 1.56 
9575 28 3.09 8.57 2 -42 
9574 38 3;lO 8.11 1.60 

16 3.84 9.14 2 020 9573 
9572 36 2.73 7.60 2 022 
9571 13 3.64 11.37 2 -05 

Mean 32.5 3.76 10.88 2 -39 
Standard deviation 15.5 0.64 2 -73 0 -47 

a)Location by track density, as shown on Figure 2. 



-9 -  



- IO- 
Figure Captions 

1. Location map, nortliwcstern Nevada, showing Buffalo Valley and other pram- 
inent thermal spring areas within and outside of the Battle Mountain high 
heat flow region. 

2. Sketch map -of Buffalo Valley Hot Springs area, showing -locations of sane 
. of the warm pools, temperatures, and normalized track densities . 

3. Contours of radon alpha-track density (in tracks/mm, normalized to a 30- 
day exposure) in Buffalo Valley. Dotted numbers: locations corresponding 
to those on Table 1. 

Frequency distribution of track 
(a), and (b), uranium contents of soils fram track detector holes in 
Buffalo Valley. 

ies normalized to a 30 day exposure 4. 
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LEGAL NOTICE 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Atomic Energy Commission, nor any of their employees, nor 
any of their contractors, subcontractors, or their employees, makes 
any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness or usefulness of any 
informa tion, apparatus, product or process disclosed, or represents 
that its use would not infringe privately owned rights. 
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