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gases were surveyed i n  part of the Roosevelt Hot Springs Known Geothermal 

occurred over the producing geothermal field, i n  an area of high temperature 

visible hydrothermal activity. High concentrations o f  mercury coincided with 
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SAMPLE COLLECTION 

Both soil and soil gas samples were-collected at each of.479 sample sites . .  f 

(fig. 2). Nearly a s were collected i ecs. 2 through 11 o f  

T. 27 S., R. 9 W re sampled south o f  Negro Mag Wash in secs. 
. .*: . - 31 and 32; .1:-.26 tional-sttes were smpied. fn. tbe . . . ’ .  -f .. - 

.. .. - . . 
i Esca1ante”Val i& ’ nd the &in sampling area. 

Bedrock is not exposed in most of the area sampled. All except two samples f 
1 

were collected in alluvium, which ranges in thickness from zero along the 
mountain front to 1,400 m thick in the middle of the Escalante Valley west of 

the main sampljng etrea; the two other samples were collected atop a hill. 

s were collected by poun ollow steel probe about 

ithdrawn. from the probe 

ple was withdrawn and injected 

0.5 m into the 

by a syringe and disc 

op 5 to 8 cm o f  soil 

es and organic debris. Dirt 
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SAMPLE PREPARATION AND ANALYSIS .. . . .  ' -: . .  . e . .  . . e .  . * . 
. a  

. .  
A helium- sniffer developed' by' Fried 

the analyses. Soil  gas samples were ana 

and Denton (1975) was used for  

ries in.Denver fro an,. Gas.samples. . L  . . . - . . . _ - . .  * 
9 .  -. - -  

. were removed -from.-- 
3 empty syringe attached t the rubber stop m of the overpressured 

gas was expelled f 

soil gas samples i n  Vacutain 

from them. Samples were ana 

Fifty-one of the 479 

had leaked, and n 

ed by direct injection i n t o  the helium detector 

Reprdducibil i t y  of the m ents was 2 15 ppb 

cluded i n  the appendix 

o f  this report. 

Soil samples were 
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olume) (excess He) - 37 x weight moisture' 

(22-dead volume - weight moisture) 
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.! 
t dead volume i s  volume o f  Vacutainer tube not occupied by the soil sample 

(determined by evacuating the Vacutainer tube containing the 

sample, and measuring the volume of ambient a i r  necessary t o  
t . 
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the tube t o  pressurize the contents 

ay against a standard gas 

he measurement 
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RESULTS. * .  
11 

. .  _ .  . .  .. * . .. . .  1 
1. Helium i n  s o i l  gas: Concentrations o in s o i l  gas samples 

collected by probes over the entire region ranged from 4,650 t o  5,250 ppb; 

5,s  70 ppb. (Table, 1). . S o i l  gas ._ .. . _  ** _ .  . *  .. 7.. . .. - .  - * . . _  e . .  . . .  bndaxd devta -. . >: .:, 2 ,'. - 
ned, less helf 

. .  .. , . 
ent atr . .  The reason f o r  t h i s  defedt -: 

tant  and may be due t o  the method o f  is not known, b u t  i t  appears t o  

sample storage used. Multiples o f  the standard deviation above and below 

the mean were used as the values f o r  contours i n  preparing a map of hel ium 

concentratio 

I 

i n  s o i l  gas i n  the area (f ig .  3). 

The highest concentrati 

Mound f a u l t  i n  the producing 

concentrations o f  he1 ium between 

of he l ium i n  s o i l  gas were e a s t  of the Opal 

The alignment o f  h igh  
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Table l.--Concen*ath.s of hlhn and mercury in srnnptes 
.[Collected i n  traverses.west t o  east across study areal 8 .  

._._ - 
i 

16 4,750 2.849 0.08 
17 4,725 4,315 .06 
18 4,700 4,421 .06 
13 4,725 3,930 .06 
20 4,725 5.350 .10 

21 4,725 6,114 0.10 
22 4,725 .16 
23 4,650 6,822 . .08 ' 

24 -- .08 
25 4.725 .08 

26 4,750 5,339 0.06 
27 -- .08 
2a 4,750 .04 
29 4,750 .08 
30 4,750 .08 
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Table 1  concen cent^^ 
[Collected i n  traverses west to east across study area] 

. -  
I .. 

1 4,800 
2 4,800 
3 4,800 

- 4  4,750 ' 
5 4,750 
6 -- 
7 4,800 a 4,725 
9 4,750 
10 4,750 

26 4,800 
27 4,750 
28 4 ,800 
29 -- 
31 4,800 
32 4,800 
33 4,900 

35 5,000 14 ,345 .06 

30 4,850 i n  ,655 

34 5,150 6,051 .35 

36 4,725 
37 4,800 
38 -- 
39 4,800 
40 4,725 

41 4.800 
42 4,800 
43 4,800 

45 4,800 
44 4,800 

8,883 
9 ,549 
10,147 
7,445 
7,946 

6,963 
6,286 
11,185 
8 8 1  6 
15,431 

0.06 
.04 
.06 
.06 
.06 

0.04 
.04 
.02 
.16 
.a3 



6 4,800 8,288 0.04 
7 4,750 6,129 .02 
8 4,800 6,726 .02 
9 4,800 6,245 .04 
lo -- 1,907 .02 

11 4,800 
12 4,750 
13 4,700 
14 4,750 
15 4,700 

16 4 ,750 
17 4,750 
18 . 4,750 
19 4,750 
20 4,800 

21 4,800 

26 4,800 4,318 0.16 
27 4,800 12,223 .12 
28 4,800 6,493 .06 
29 4,850 2,660 .60 
30 4,925 2,604 .04 

31 4,850 7,904 0.02 I 

32 -- 5.602 .02 
33 4,800 5,974 .08 

35 4,800 6,596 .08 
34 4,800 9,875 .06 

- .- . .. - -  - __  - .__. 

h e t b  and mepmrry Cn 
[Collected I n  traverses west to east across study area] 

_. 
- 

4,776 0.08 

36 -- 6,207 
37 4,800 8,810 - 
38 4,800 . 14,154 
39 4,800 8,328 
00 4,800 11,913 

01 4,825 12 ,549 
02 4,700 9,090 

0.06 
.04 
.06 
.04 
.06 

0.04 
.60 
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[Collected i n  traverse ?st  to east across study area] 

6 4,750 
7 4,750 
8 4,775 
9 4,750 
10 4,775 3,343 .02 

11 -- 1,064 0.04 
12 4,750 4,194 .02 
13 4,750 5,134 .06 
I4 4,800 .06 
15 4,800 .02 

16 4,825 0.06 
17 4,750 .04 
18 4 ,750 .02 
19 4,800 .04 
20 4,750 .06 

21 4,650 4,521 0.04 
'22 4,800 17,441 
23 4,800 5,932 
24 4,750 9 ,323 

. 25. 4,750 8,668 

. .  

31 4,825 4,063 0.35 
32 5,000 9,173 .06 
33 5,750 5,884 .04 
34 4,900 8,418 -04 
35 4,825 13,295 .02 
36 -- 
37 4,a00 
38 4,825 
39 4,825 10,648 -04 
40 u 12,500 .02 . .  

-- 41 4.825 14,947 0.02 . . -  
42 4,850 21 ,Ooo .02 1 
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Mean 5,202 4,797 
. Standard deviation 2,000 48 

.$rations around 
. . *  

two geothemt weZZs ’ . .. 
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Geothermal well 54-3 , . 
(880 meters deep) .’ :, 
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