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THE MINOR AND TRACE ELEMENTS, GAS, AND ISOTOPE' 

CCMPOSmONS OF THE PRINCIPAL HOT SPRINGS OF NEVADA AND OREGON 

By 

R. H. Mariner, T. S. Presser, J. B. Rapp, 

and L. M, Willey 

ABSTRACT 

Current Interest in the geothermal potential of hot spring areas 

in Nevada and Oregon makes all data on hot springs in these areas 

•valuable. Tabulated here without interpretative comment are compo­

sitions of gases (oxygen plus argon^ nitrogen, methane, and carbon 

dioxide), deuterium and oxygen (18) contents of the hot spring waters, 

trace and minor element chemical data for hot springs sampled in 

1972 and 1973 in addition to the complete chemical analyses for sev­

eral hot springs sampled in 1974* 

INTRODUCTION • 

The purpose of this open-file release is to make.available all 

of the chemical and isotopic data we have collected on the hot springs 

in Nevada.and Oregon, This release supplements our open-file reports 

on the chemical composition of waters issued by hot springs in Nevada 



(Mariner and others, 1974a) and Oregon (Mariner and others, 1974b). 

Data on the gas composition. Isotope, trace element, and some minor 

element compositions were not available when the data on the major 

elements were released. These data are now complete and are pres.ented 

along with the major element chemical data for hot springs sampled 

In these States.during the 1974 field season. Although formal 

publication with Interpretation Is anticipated in the futore, these 

data are being released in the present form because of the current 

Interest in geothermally related data. 

METHODS AND PROCEDURES 

Water,, collected-in a 12-litre stainless steel pressure vessel 

at points as close to the orifices of the springs or wells as pos­

sible, was immediately pressure filtered through a 0.45 |j,m (micrometre) 

membrane filter using compressed nitrogen as the pressure source. 

.Filtered water samples were collected and stored in plastic bottles 

which had been acid washed to remove contaminants prior to use. 

Samples for metal analyses were immediately acidified with concentrated 

nitric acid to a pH of 2 or less to insure that the metals would 

remain in solution. Ten millilitres of filtered sample were diluted 

to 100 millilitres with distille(3 deionized water to slow the poly­

merization of silica. Samples for aluminum analysis were filtered 

through a 0.1 p;n membrane filter. Three samples of unfiltered untreated 

water were collected in 125-ml (mlllllitre) glass bottles with 

polyseal caps for stable isotope analysis, "Samples of any gases 

escaping from the spring were collected in disposable plastic syringes 

• 2 



which were placed in a bottle of the native water for transport back 

to the laboratory. All samples collected prior to May 197A were '•• 

treated a s described above. However, after May 1974, 0.1 iim membrane 

filters were used for all filtration. 

Field determinations were made of barometric pressure, air tem­

perature, water temperature, pH, alkalinity, sulfide, mercury, nitrate, 

and nitrite. Water temperatures were determined with a thermistor 

probe and a maximum reading mercury-in-glass thermometer. Detailed 

descriptions of the field determination of pH, alkalinity, ammonia, 

aluminum, and sulfide are given in Presser and Barnes (1974). 

. The pH was measured directly in the spring (using the method of 

Barnes, 1964). Alkalinity was measured immediately after the sample 

was withdrawn from the spring. Sulfide (total sulfides as H^S) was 

determined by the iodometric titration method described by Brown 

and others (1970). Mercury was determined by a flameless atomic 

absorption technique (Environmental Protection Agency, 1971). Ammonia 

was determined by allowing the thermal spring sample to cool to 

ambient temperature, adding sodium hydroxide to raise the pH to 

approximately 12 and measuring the ammonia with an ammonia specific 

ion electrode. Nitrite was determined colorimetrically by the 

diazotization method described by Rainwater and Thatcher (1960) except 

that -samples were visually compared to permanent color standards 

rather than measured with a spectrophotometer. Nitrate was reduced 

to nitrite by the cadralum-reduction method (American'Public Health 

Association, 1971), the total was then determined as above and nitrate 



calculated by difference. Water samples for aluminum were complexed 

with 8-hydroxyquincline, buffered at pH 8.3, and extracted with 

methyl isobutyl ketone in the field as described by Barnes (1975). 

The organic extract was analyzed in the laboratory by atomic absorp­

tion (A. A.) at 309 nanometre wavelength. 

Samples were sent to the U.S. Geological Survey's laboratory. Salt 

Lake City, Utah, for routine analyses of beryllium, arsenic, calcium, 

magnesium, strontium, barium, sodium, potassium, sulfate, chloride, 

bromide. Iodide, phosphate, and selenixim. Silica, lithium, rubidium, 

antimony, cadmium, cesium, cobalt, copper, gold, iron, lead, manganese, 

nickel, and silver were determined by direct aspiration on a double 

beam atomic absorption spectrophotometer in our laboratory. Boron 

was determined in our laboratory by either the Dianthrimide method 

or the Carmine method (Brown and others, 1970), depending on the 

concentration range. Fluoride was determined in our laboratory by 

specific ion electrode using the method of R. B. Barnes (written commun., 

1973). 

Oxygen isotope analysis was by the CO_-equilibration method of 

Cohn and Urey (1938) and deuterium analysis by reaction with uranium 

to . 1A 
at 800**C (Bigeleisen and others, 1952). 0 /O and D/H measurements 

were made mass spectrometrically. 
* • - . * ^ , 

Gases were analyzed by gas chromatography- as soon as possible 

after returning to the laboratory, always within two weeks of the 

date of Sample collection, Linde Molecular Sieve 13X was used to 

separate and quantify (0, + Ar), N,, and CH,, while Porapak Q was 

used for CH, and CO.. The columns were run at room temperature with 



helium as the carrier gas. The gases were detected by thermal con­

ductivity, 

isUMMARY . 

Tables 1 and 2 list the hot springs we have sampled in Nevada 

and Oregon. 'Figures 1 and 2 show the locations of the hot springs. 

Major element composition of springs sampled during 1974 (table 3), 

minor and trace element compositions (tables 4 and 5), gas analyses 

(tc^les 6 and 7), and Isotopic compositions (tables 8 and 9), are 

tabulated on the following pages. The trace elements, beryllium, 

barium, antimony, gold, silver, cadmium, cobalt, and lead are not 

Included in tables 4 and 5 because detectable amounts were not found. 

Detection limits in milligrams per litre (mg/1) for the direct 

• aspiration of these elements on our instrument are: beryllium (0.1), 

barium (0.1), antimony. (0.2), gold (O.p, silver (0.02), cadmium (0.01), 

cobalt (0.05), and lead (0.06). Nickel and selenium are not Included 

in the tables because only a few spring waters contained detectable 

amounts. The detection limits for nickel and selenium were 0.05 mg/1 

and 0.003 mg/1, respectively. Detectable amounts of nickel were found 

in Oregon at Olene Gap Hot Spring (0.05 mg/1) and in Nevada at West 

Pinto Hot Spring (0.05 mg/1). Seleniiim in detectable amounts (0.003 

mg/1 or more) vas found in Oregon at Hunters Hot Springs (0.008), and 

In Nevada at the steam geyser at Needle Rocks (0.006>, Bog Hot Springs 

(0.004), and the unnamed hot spring in Jersey Valley (0.003). 
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Figure 1, .Map of the State of Nevada showing the location of sampled thermal 
springs and wells. The numbered dots correspond to sampled springs 
and wells listed by county in the tables. 
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Figure 2. Map of the State of Oregon showing the location of sampled thermal springs and wells. The numbered 
dots correspond to sampled springs listed by county in the tables. 



TaMt t...toeatle« and tepotraphte oap eovaraga of aaltctad hot aprlnt* and «alla In R««ada 

Bprlng or well leeatlen Topographto aap coraraga 

1 l e e not Springe 

2 DUla Val ie r Hot Sprlnga 

) r iowlng v e i l In S t t l l v a t c r 

4 Shallnw re.eere*! <*«ll (^oda l akaa) 

5 Shallov raeaarch v a i l (Soda Lakaa) 

Church i l l Countjr 

t/naurveyad ( l a t . J ? " ! : ' tf., long. n 8 « 0 ' V) 

'sE 1/4 a c e . 5 and KB 1/4 a c c . 8, T . t l H . , %. U t . 

SU 1/4 a e e . 7, T. 19N., %. 31C. 

P.t 1/4 a a e . 2S, T. JOH., » . J M . 

Vt 1/4, a e e . 32, T. 20N., K. 28B. 

Al lan Sprlnga, Ner. (15*) ; Reno, »«v. (2*) 

D U l * B o t Sprlnga, Ncv. ( 1 ) ' ) | Kano, Hr r , (2*) 

S t l l l v a t a r , S«v. ( 1 S ' ) | Kano, Nav. (20) 

Soda Lake, Ra*. ( 1 S ' ) | Reno, Hav. (2*) 

Soda Laka, Rar. ( 1 S ' ) | Htno, Rev. (2*) i 

1 Vallaya Bot Sprlnga 

Douglaa County 

n 1/4 • • c . 22, T. 13N., K. 19B. Mlnden, R r r . - C a l t f . ( 7 . 1 / 2 * ) | ttalkar U k o , C a t l f . H I a * ( I * ) 

t Ret Hole 

2 Sulfhir Hot Sprlnga 

) Uanaaed hot aprtng (Hot Crack) 

4 Nile Spring 

5 Hlneral Hot Spring 

6a UnntBed hot aprlng near Vclla 

4b Vnoaned hot iprlng near Uella 

6e Uonused hot iprlng near Wtlla 

7a Uoouied hot epring near Wella 

7b Onnaeed hot aprlng near Wella 

t* Vanaocd hot aprlng (Vlld Horaa taaarvolr) 

9 Onnaned hot aprlng (SSE Patevllle) 

10 Hot Sulphur Sprlnga 

11 Unoaned hot fprlng near Carttn 

12 Dnnaoed hot aprtng near Ruby Harah 

Blko County 

RE 1/4 tee. 21, T . 34N., «. 558. 

m 1/4 aee. 11, T. 31H., R. 59B. 

W 1/4 aee. 12, T. 28H., R. S2E 

SH 1/4 aee. 30, T. 47H., R. 70E. 

aee. 16, T. 45H., R. 64E.' * 

aee. 20,.T. 3fiN., R. 62«. 

R 1/2 aae. 20, T. 36N., R. 62E. 

SB 1/4 aae. 20, T. 38N., R. 62R. 

KB 1/4 aae. 17, T. 38H., R. 628. 

HB 1/4 aae. 17, T. 38H., R. 62B. 

SB 1/4 aee. 4, T. 43N., R. 558. 

Wnaurveyed (lat. 4105' R., long. 115»5S' «) 

RB 1/4 a e e . 8, T . 41N., R. 528!. 

aee . 33, T. 33R., R. 52B. 

RW 1/4 aee . 2, T. 27R., R. 58B. 

Blko, « a a t , Ra». (7-1/2 • ) ; Blko, R a r . m t a h ( f y 

U » o l l l a , Rev. ( I 5 ' ) | Blko, R a t r . ^ t a h (2») 

P ine Val ley , Ra r . (15*) | Wlrniemueea, Rey. (2") 

Oooaa Creek, Ra».-Utah-Idaho ( 1 5 ' ) : Va l l a , Rev .mtah- Iddh* ( ! • ) 

Delapla ln , Rev.-Idaho (15*) j Wella, Re*.-Utah-Idaho (2») 

0»lay Peak, Re*. ( 7 - 1 / 2 ' ) ( Wel t i . Rev.-Otah-Idaho (20) 

Oxlay Peak, Ra». ( 7 - 1 / 2 * ) | Wella, HaT.-Otah-Idaho (2») 

Onlay Peak, Ra» . (7-1/2*) Wella, Rev.-Utah-Idaho (2*) 

Oxlay Peak, Ma«. ( 7 - 1 / 2 ' ) j Welle, RcT.-Utah-Idaho (2») 

Onlay Peak, Rev. (7-1 /2*) i Va l l a , Rev.-Utah-Idaho (2*) 

Wild Rorac, Re». (15*) j Wella, Reir.H/tah-Idaho (2«) 

Mountain C i ty , Rev.-Idaho ( I 5 ' ) t Walla, Rev. Utah-Idaho ( f ) 

Tuaearora , Rev. 0 5 * ) 5 ReDenalt t , Rev.-Ore.-Idaho (2o) 

C a r l l n , Rev. (15*)t WInnawueea, Rev.(2") 

Ruby Lake HW, Rev. ( 7 - 1 / 2 ' ) ; Bike, Rav.-Utah (t*>) 

1 Wsl t l Hot Springe 

2 Rot Springe Point 

3 Beoveve " i t e a a " v e i l 

4 Beotfave Hot Spring 

5 Bartholomae Hot Sprlnga 

Eureka County 

SW 1/4 aee. 33, T. 24N., R. 48E. 

HE 1/4 aee. 11, T, 29N., R. 48B. 

HU 1/4 aee. 17, T. 31H., R. 48E. 

SE 1/4 aee. 8, T. 31H., R. 48B. 

SB 1/4 aae. 28, T. 18N., R. 50B. 

Valtl Rot Spring, Rev. (15*); Millet, Rev.(2") 

Creaeent Valley, Rev. (1S*)| Wlnneaucea, Rev. (2*) 

Dunphy, Rev. (15*)! Wlnneimicea, Hey. (2') 

Vunphy, Rev. (15*)t Wlnneoucei, Hev. (2°) 

Antelope Pkak. Rev (IS')t Mtltett, Rev. (2«) 
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T a b l t 1 . - .Locat ion and topegraphle nap coverage ef aa l ae t ad he t aprlnga and n a l t a t h Ravada—Contlnued 

Spring or wal l Locat ion Topographic aMp coverage 

1 Cnnaoed hot aprlng (Hot Springe Ranch) 

2 Unnaned hot aprtng near Coleonda 

3 Double Hot Sprlnga 

4 Unnaacd hot aprlnga in So ld ie r Meadowa 

5 Veit r i o t o Hot Spring (wel l ) 

6 Eaat P in to Hot Spring 

7 Dyke Hot Spring 

8 Flovlng v e i l neer Baltawr Rot 8 p r i n | 

9 Baltazor Hot Spring 

10 Bog, Hot Sprlnga 

11 Hot Pot 

12 Howard Hot Spring 

13 The Hot Springe 

HunbolAt County 

SB 1/4 a e e . 5, T. 33H., R. 40B. 

SB 1/4 aee . 29, T. 36N., R. 4 0 B ; 

aee . 4 , T. 36N., R.- 268 . 

a e e . 23, T . 40N., R. 24E. 

Uneunrayed ( l a t . 4 l 0 2 0 ' N . , l o n g . 118^48'W) 

Unaurvayed ( l a t . 4 l 0 2 l * H . , l o n g . 118<>47'W) 

SE 1/4 aee . 25, T. 43M., R. 308. 

RU 1/4 a e e . 13, T . 46 R. , R. 288. 

HW 1/4 a e e . 13, T . 46R., R. 28E. 

m 1/4 aee . IS, T. 46N., R. 28E. 

SU 1/4 a e e . 11, T. 3SR., R. 438. 

HB 1/4 a e e . 4, T. 44M., t . 31B. 

HB 1/4 a e e . 26, T . 41H., R . 418 . 

Bdna Mtn. , Raw. ( lS* ) t Wtnnevueea, Rev. (2°) 

Edna Mtn. , Rev. ( I S * ) ; Wlnnemueea, Rev. (2") 

; Vya, Revada-Oregon (2*) . 

I Vya, Nevade-Oregon (2") 

t Vya, Nevede.Oregon (2°) 

i Vya, Revada-Oregon (2°) 

Duffer Peak, Rev. ( I S * ) ; Vya, Nevada-Oregon (2*>) 

Denlo, Rcv.^>ra . (15*)» Vya, Reveda-Oregon (2") 

Denlo, Rev.-Ore . (15*) ; Vya, Reveda-Oregon ( 2 ' ) 

Rai l road Po in t , Rav.-Ora. (13*){ Vya, Revada-Orcfoa (2") 

Rot Pot , Hev. ( 7 - 1 / 2 * ) ; Wlnnenueea, Rev. (2°) 

Duffer Peak, Rev. ( I S ' ) | Vya, Revada-Oregon (2*) 

Hot Sprlnga Peak, Rev. (15*)] McDemlt t , Rev. -Or*. - Idaho 

T](. 

4 

(!•) 

1 Spencer Hot Sprlnga 

2 Unnaaed hot aprtng (Valley ef tha Moon) 

3 Uonened het aprlng (Swlth Creak Valley) 

4 Buffalo Valley Hot Sprlnga 

la Vabueka Rot Sprlnga 

lb Wabueka Hot Sprlnga 

2 Nevada Rot Sprlnga 

3 Unnaaed hot aprlng neer Pemley 

Lander County 

Unaurvayed (lat. 39°49*,<J., long. 116'Sl' «) 

RB 1/4 aae. 23, T. 27M.i.R. 43E. 

aae. ll, T. ITR., R. 39B. 

SB 1/4 aee. 23, T. 29N., R. 41B. 

Lyon County 

SB 1/4 aee. 16, T. ISN.« R. 238. 

SB 1/4 ace. 16, T. 15H., R. 2SB. 

SB 1/4 ace. 16, T. 12R., R. 23S. 

SW 1/4 aee. 18, T. 20N., R. 26B. 

Bpenear Rot Sprlnga, Rev. (IS*); Millet, Rev. (2*) 

Tha Cadara, Rev. (IS*); Wlnneoueea, Rev. (2«) 

i Millet, Rev. (20) 

Buffalo Springe, Rev. (IS*); Wtnneaueca,'Rav. (2*) 

Vabuaka, Rev. (IS')| Tonopeh, Rev. (2*) 

Habuaka, Rev. (1S*)| Tonopah, Rev. (2*) 

Wellington, Rev. (IS*); Welker Uka, Calll.-Rtv. (1*) 

TwoTipa, Rav. (1S*)| Reno, Rev. (2*) 

I Soda Springe 

Mineral County 

SE 1/4 aee. 29, T. 6H., R. 338. Sedavitla, Rav. (7-1/2*); Walker Lake, Catir.-Rtv. (2*) 



table 1.—Location and tepographle auip coverage ef aaleetad het aprlnga and walla in Revada—Cotitintiad 

Spring er well Location 

JL 

1 Darrough- "atearf* we l l 

2 Darrough HofSprtnge 

J Dlena'a Punch Bowl 

4 Hot (prtng near Dlena*a funeh Bowl 

5 Pott*a Ranch Hot Spring 
6 Unnaacd warn epring near Vara Sprlnga 

1 Unnaocd hot epring (Jcraey Valley) 

2 Kyle Hot Springe 

3 Sou Bot Sprlnga 

4 Unaaoed hot aprtng (Lower Raneh) 

5 .Unnaoed hot epring neer Trego 

6 Unnamed hot eprtng near Black Rock 

7 Leaeh Hot Springe 

Rya County 

aee. 8, T. IIN., R. 43B. 

eee. 8, T. IIH., R. 43E. 

SB 1/4 eec. 22, T. 14N., R. 47B. 

SB 1/4 aee. 22, T. WH., R. 47B. 

HE 1/4 eec. 2, T. 14N., R. 47E. 

SW 1/4 aee. 20, T. 4H., R. SOB. 

Perahlng County 

SW 1/4 aee. 28, T. 27H., R. 40B. 

SH 1/4 aee. I, T. 29N., R. 36E. 

SB 1/4 eec. 29, T. 26H., R. 38B. 

NU 1/4 aee. 16, T. 2SN., R. 398. 

Unaurvayed (lat.40P46* R., long.ll9<>7*W) 

Unaurvayed (lat.4tP57'R., long. IIB'SSW) 

SB 1/4 ice. 36, T. 3ZR., R. 388. 

Topographte aap eevaraga 

I Tonopah, Rev. (2*) 

I Tonopah, Rev. (2") 

Diana'a Punch Bowl, Hev. (15*); Millet, Rev. (2») 

Dlana*a Punch Bowl, Rev. (15*); Millet, Rev. (2») 

Diana'a Punch Bowl, Rav; (15*); Millet, Rev. (2") 

Wat* Springe, Rev. (IS*); Tonopeh, Rev. (2°) 

Mt. Moaea, Rev, (IS')i Wlnnenueea, Rav. (2«) 

Kjrla Hot aprlnga. Rev. (IS'); Wlnneaueea, Rev. (2*) 

Cain Mtn., Rrr. (1S')| Wlnnenueea, Rev. (2°) 

Cain Mtn., Rev. (lS*)t Wlnnenueea, Rev. (2°) 

t lovelock, Rev.KIallf. (2«) 

I Lovelock, Rev..Calif. (2̂ *) 

Laach Hot-Sprlnga, Rev. (15*); Wlnnenueea, Rav. (2^) 

1 Stean Ceyaer (Needle Roeka)° 

2 Oreat Boiling Spring 

3 Plowing well neer Cerlaeh 

4 Steaaboat Sprlnga 

5 Bowcr'a Rot Spring 

Waahoa Courtty 

Unaurvayed ( l a t . 4o"'9*R., long. 119'*40'M) 

RW 1/4 aee. 15, T. 32R., R. 23B. 

•ee. 2, T. 34N., R. 23B. 

RB 1/4 aee. 33, T. 18R., K. 20B. 

RW 1/4 aee. 3, T. 16R., R. 1 « . 

Tha Read la Roeka, Rav. (7-1/2*); Lovelock, Rew.-Callf. (2*> 

Oarlaeh, Rav. ( i s ' ) | Leveloek, Rev..Calif. (2*) 

J Leveloek, Rev.^:altf. (2*) 

Steaaboat, Rev. (7-1/2*); Rene, Rev. (2°) 

VaahoaCltyi Mav. ( 7 - l / 2 ' ) | Reno, Rev. (S*> 

1 Unnaned hot aprtng (Cherry Creek) 

2 Monte Reva 

White Pine County 

aee. 6, T. 23N., R. 63B. 

eee. 24, T. 21N., R. 638. 

I Ely, Rev. (2*) 

• I Bly, Hev. (2*) 



Table 2.—Location and tepographle nap eevaraga ef aalaeted het aprlnga ia Oreton 

Spring Location 

X 
Tepographle mtp coverage 

1 tadiua Rot Sprioge(well) 

Beker County 

RB 1/4 aee. 28, T. 78., R. 398. Rainaa, Ore. (7-1/2*)| Baker, Oregon-Idaho (2") 

1 Auatln Ret Springe 

Claekaaaa County 

RW 1/4 aae. 30, T. 6S., R. 7E. Plah CraekMtn. Ore., (IS*); Vancouver, Ora..«eeh. (2") 

1 Baat Laka Rot Spring 

Daachutai Ceufity 

•ae. 29, T. 21S., R. 13B; t Creaeent, Oregon (2*) 

1 Weberg Rot Spring 

2 Blue Mountain Hot Sprlnga 

i Bitter Hot Springe 

Orant County 

aae. 18, T. 18S., R. 268. 

8 1/2 aae. 13, T. 14S., R. 34 8. 

NW t/4 aee. 8, T. SS., R. 308. 

I Buma, Oregon (2") 

Ptaitlo City, Or*. (15*) | Canyon City, Oregon (2") 

Bitter, Ore. (13*)| Canyon City, Oregon (2") 

1 Unnaned hot eprtng (Trout Creek) 

2 Rot Lake • • 

3 Uraiiaed hot eprtng (neer Rot Laka) 

4 Alvord Spring ( Indian Spring) 

5 MlcVey Sprlnga 

6 Unnamed het aprlng (neer'Rerney Lake) 

7 Crane Hot Springe 

Hamay County 

aae. 16, T. 39S., R. 378. 

aee. 15, T. 37S,, R. 338. 

aee. IS, T. 37S., R. 33E. 

aee. 33, T. 34S., R. 348. 

aee. 13, t. 33S., R. 35B. 

• • e . 36, T. 27S., R. 29-1/2B. 

S 1/2 ace. 34, T. 24S., R. 338. 

; Adel, Oregon i l " ) 

I Adel, Oregon (2o) 

; Adel, Oregon (2°) 

t Adel, Oregon (2«) 

I Adel,. Oregon (2°) 

; Burna, Oregon (2«) 

Crana, Ora, (IS'); Burna, Oregon (2°) 

1 Olene Cap Hot Springe 

Klamath County 

SW 1/4 aee. 14, T. 39S., R. IOB. Marrill, Ora.^Saltf. (15*); Rlanath Bella, Ora.-Calif. (2°) 

1 Ptaher Hot Sprlnga 

2 Crunp (CharlcB Cniop'a Spring) 

3 Barry Bnnch Hot Springe 

4 Runtere »;•« Sprlnga 

5 Sortner take Hot Spring 

Lake County 

NW 1/4 aee. 10, T. 38S., R. 258. 

aee. 27, T. 38S., R. 24E. 

SB 1/4 aee. 27, T. 393,, R. 20E. 

NU 1/4 eee. 4, T. 39S., R. 20E.. 

NE 1/4 aee. 12, T. 333., R. 178. 

Cruap Laka, Ora. (7-1/2*); Adel, Oregon ( f ) 

; Adel, Oregon (2o) 

Lakevlew RE, Ora. (7-1/2*); Blainath Palla, Ora.-Calif. (2°) 

Lakevlew NE, Ora. (7-1/2*); Klamath Falte, Ore.-Callf. (2°) 

Slide Mtn. Ora; (7-l/2')i Klamath Fella, Ora.-Cellf. (2**) 



Table 2.••Leeatlen and topographic aap eevaraga et aalceted het apringa in Oragen«4onttnaa4 

Spring Location Tepographle aap coverage 

1. Belknap Rot Sprlnga 
2 Cougar Reaervolr Rot Spring 
9 McCredlc Sprlnga 

' Lana County 
RB 1/4 aae. 11, T. 16S., R. 68. 

aae. 7, T. 17S., R. SB. 
RW 1/4 aee. 36, T. 21S., R. 48. 

McKaneia Bridge, Ora. (1S*)1 Salea, Oregon ( f ) 

McKcnaia Bridge, Ora. (IS*); Salea, Oregon (2«) 
Oakrldge, Ore. (IS*) | Roeeberg, Oregon (2°) 

' 1 Unaaaed hot eprtnge (near McDaraltt) 

2 Unnamed hot aprlcga (et Three Porka) 

3 UnnoDed hot aprlng (neer Rtveraide) 

4 Beulah Rot Springe 

5 Beal Hot Springe ; 

6 Unnaned hot aprlnga (near L i t t l e Valley) 

7 Mitchell Butte Hot Spring 
• Vale Hot Spring 

Malheur Ceikity 

eee. 25, T. 40S., R. 428. 

• • c , 3, T. 35S., R. 45E. 

aee. 20, T. 24S., R. 378. 

SE 1/4 aee. 2, T. 19S., R, S7E. 

NW 1/4 aee. 9, T. IBS., R. 43E. 

RU 1/4 eee. 30, T. 19S., R. 438. 

HB 1/4 eee. 12, T. 21S., R. 4SB. 
SB t/4 eec. 20, T. 18S., R. 458. 

• > 

; Jordan Valley, Ora.-Idaho (2») 

; Jordan Valley, Ore.•Idaho (2") 

I Burna, Oregon (2°) 

Beulah, Oregon (lS*)l Bune, Oregon (2°) 

Jaaleaen, Oregon (IS*); Baker, Idaho-Oregon (2") 

Rarper, Oregon ( I S ' ) | Bolee, Idaho-Oregon (2") 

Mitchell Butta, Ore. (7-1/2*); Boiae, Idehe-Oreten 
Vale Baat, Ore. (7-1/2); Boiae, Ideho-Orcgon (2^) (n 

1 Breltcnbueh Hot Springe 

Marion County 

RB 1/4 aae. 20, T. 93., R. 78. Braitanbuah Ret Spring, Ora. (IS*)| Canyon City, Ore. (2") 

1 LehaMo Springe 

Umatilla County 

RE 1/4 aae. 12, T. SS., R. 33B. Lehman Springe, Ora. (7-1/2*); Pendleton, Oro.-Vaati. (2*) 

1 Medieel Ret Sprlnga 

2 Rot lake 

Union County 

NB 1/4 • •« . 25, T. 6S., R. 41E. 

SB 1/4 aee. S, T. 4S. , R. 39B. 

Plagataff Butta,-Ora. (7-1/2*); Orangavttla, Idahome.^fait i . (T 

Craig Mtn., Ora. (7-1/2*); Crengeville, Idaho-Ore.-Veah. (2") 

1 Kahaeeta Rot Sprlnga (Kah-Re-^ah) 

Vaeee County 

B 1/2 aee. 20, T. 88. , R. 138. Eagla Butta< dr«. (7-1/2*); Bend, Oregon (2") 
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Table 6.--Cbwnltal coopoattloB of »»»e» eacaplng froa hot spr l i^a l a llevad* 

(ConposlCtooa oco In veltoao foreoBt 1 

J! 

1 
Spring name and Identification ouabcc a • « ^ g 

8 a e 8 o<-' 

u 

rel 

« 

< 

1 

J . 

9 

93 

• 3* 

3 

4 

31 

1 

1 

* 2 

<1 

<1 

<1 

«2 

96 

93 

60 

58 

90 

93 

91 

1 

3 

<1 

•<1 

36 

4 

<1 

<1 

Zlko County 

2a Sulphur Sot Springs 

(b QnnaBed bor aprlng near Vella 

6c Onaased bot sprlikg near Vella 

7b Oaaaaed bot aprlng near Wella 

2 Bot Springs Point 

Buaboldt County 

2 Onnaaed bot spring near Coleonda 4 

3 Double Bot Springs 3 

4 Unnamed bot sprlnga in Soldier Meadows 7 

• 10 Bog Hot Springs 9 

Lander County 

1 Spencer Hot Springs 5 41 1 56 

4 Buffalo Valley Hot Springs 4 35 ' 2 60 

Lyon County 

3 Onnamed bot spring near Temley U. 81 2 6 

Rye County 

5 Yott * a Kancb Bot Spring 4 93 <1 5' 

Pershing County 

2 Kyle Bot Sprlnga 1 7 2 90 

Vsshoe County 

4 Steaaboat Sprlnga 2 6 *^ 93 

Vhlte Pine Coiuty 
• -

2 Konta Reva 4 71 . <1 26 
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Tabic 7.-"<betBlcal oomposltlon ef gaaes escaping froa bot springs ia Oregon 

(CODposltlons are In vo'luae percent] 

Spring name and Identification ouaber 
eg ft • w o 
a ta »i 

O 4- K 

6 e 

£ 2 

Deacbutes County 

1 East Lake Hot Springs 6 . .30 56 

Crant County 

1 Veberg Bot Spring 95 

Blarney County 

5 Klckey Springs 16 60 1 23 

6 Cnnaaed bot spring (near Eamey Lake) 1 91 1 9 

Lake County 
a 

2 Crump (Charles Crump's Spring) 5 75 6 14 

3 Barry Bancb Bot Springs 2 54 42 2 

Lane County 

3 KcCredle Springs 98 <1 <1 

Kalheur County 

5 Keal Bot Springs 12 62 
1/ 

Umatilla County 

1 Lehman Springs 94 <1 <1 

Union County 

2 Bot Lake 90 <1 

\ f Insufficient sample for analysis. 
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1/ 
Table 8.—Deuterium and oxygen (18) data for hot springs sampled in Nevads-

[Dashes Indicate the abaence ef data] 

Spring name and identification number 6D (^ * © " « 

Churchill County 

1 Lee Bot Sprlnga 

2 Dixie Val ley Bot Springs 

3 riovliTg v e i l in S t i l l w a t e r 

4 Sesearch v e i l (Soda Lakes) 

5 Research v e i l (Soda Lakes) 

1 Valleys Hot Springs 

Douglas County 

Klko County 

1 Hot Bole 

2a Sulphur Hot 

2b Sulphur Hot 

3 Unnamed hot 

4 Kile Spring 

5 Mineral Hot 

6a Unnamed hot 

6b Unnamed hot 

6c Unnamed hot 

7a Unnamed hot 

7b Unnamed hot 

8 Unnamed hot 

9 Unnamed hot 

10 Bot Sulphur 

11 Unnamed hot 

12 Unnamed hot 

Springs 

Springs 

spring (Hot Creek) 
a 

Spring 

spring near Wells 

spring near Veils 

spring near Wells 

spring near Wells 

spring near Wells 

spring (Vlld Horse Beservolr) 

spring (SSE Fatsvllle) 

Springs 

spring near Ca r l ln 

spring near Ruby Marsh 

-125.8 

•126.1, 

•110.2 

•109.3 

111.3 

- 1 3 . 2 1 

-15.89 

-12.36 

-13.46 

- U . 5 6 

-119.5 -15-55 

144.7 

•130.1 

126.1 

•126.7 

139.1 

139.0 

•135.4 

•138.3 

•134.7 

•133.8 

•136.6 

-140.2 

•140.8 

•134.9 ' 

•132.7 

•132.8 

-15 .31 

-16 .09 

-14.52 

-16.28 

-18.24 

-17.61 

-16 .91 

-16.99 

. 

-16.52 

-16.95 

-17.85 

-18 .21 

-16.78 

-16.64 

-16.24 
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1/ 
Table 8.—Deuterium and o.xygen (18) data for bot springs la Nev8d<--.«ontloued 

Spring name and i d e n t i f i c a t i o n number 

Welti Bot Springs 

Hot Springs Point 

Beowawe **steasf' v e i l 

Beowawe Hot Sprlag 

Bartbolomae Hot Springs 

Eareka County * 

6DCK^ 

, / 

-129.8 

-136 .1 

-113.6 

-130.0 

-127.9 

»o"cj;i 

-16.87 

-15.97 

-11.07 

-14.76 

. -16.28 

Humboldt County 

1 Xhmamed hot spring (Hot Spring Banch) 

2 Unnamed hot spring near Coleonda 

3 Double Hot Springs 

4 Unnamed hot springs in Soldier Meadovs 

5 West Pinto Hot Spring (veil) 

6 East Pinto Hot Spring 

7 Dyke Hot Spring 

8 Flowing veil near Baltazor Hot Spring 

9 Baltazor Hot Spring 

10 Bog Hot Springs 

11 Hot Pot 

'12 Howard Hot Springs 

13 Tbe Bot Springs 

Lander County 

1 Spencer Hot Springs 

2 Unnamed hot spring (Valley of the Moon) 

3 Unnaned hot aprlng (Smith Creek Valley) 

4 Buffalo Valley Hot Springs 

23 

-131.4 

-125.5 

-128.8 

-129.9 

-128.2 

-129.2 

-128.0 

-125.8 

-125.3 

-124.3 

-127 .1 

-13^.6 

-15.74 

-15.65 

-15 .93 

-16.56 

-14 .13 

-14.48 

-16.29 

-15 .61 

-15.26 

-15.30 

-16.17 

-16.44 

-135.8 

-127.8 

-130.4 

-131.6 

-16.01 

-16.28 

-16.68 

-15.85 



131.5 

•129.7 

•123.2 • 

•121.5 

-16 .01 

-15.38 

-16.01 

-13.30 

* ' Tsb le 8.—Deuterium and oxygen (18) for bot spr ings sampled In Hevada*—-Continued 

« D 

Spring name and identification number 6D C ^ ' 6 0 0 ^ 

Lyon County 

la Vabuska Hot Springs 

lb Vabuska Hot Springs 

2 Nevada Hot Springs 

3 Unnamed hot spr ing near Femley 

K l n e r a l County 

1 Soda Sprlnga -130.3 -16.13 

K)re Couaty 

1 Darrough "steajrf' v e i l 

2 Darrough Hot Springs 

3 Diana 's Punch Bowl 

4 Hot Spring near Diana 's Punch Bowl 

5 P o t t ' s Ranch Hot Spring 

6 Unnamed warm spring near Warm Springs 

Pershing County . 

1 Unnamed hot spring (Jersey Valley) 

2 Kyle Hot Spring 

3 Sou Hot Springs 

4 Unnamed hot epring (Lower Ranch) 

5 Unnamed hot spring near Trego 

6 Unnamed hot spring near Black Rock 

7 l.each Hot Spring 

Vsshoe County 

1 Steam Geyser (Needle Rocks) 

2 Great Boiling Spring 

3 Flowing well near Cerlaeh 

4 Steamboat Springs 

24 

•118,8 

•122.5. 

•124.9 

.124.8 

•127.5 

.113.7 

-15.30 

-15.50 

-16.24 

-14.76 

. -16 .28 

-14.25 

129.5 

130.0 

130.0 

• 

124.5 

122.2 

•128.6 

-15.58 

-15.50 

-16.24 

-14.40 

-13.02 

-15.70 

.106.5 

•100.5 

•120.7 

116.7 . 

-6 .33 

-10.83 

-14.72 

-12.16 



1/ * Table 8.—Deuterium and oxygen (18) for hot spr ings sampled In Revada—^-Contlnued 

Spring name and i d e n t i f i c a t i o n number 6D C^i ^ C^ 

Vashoe County—Continued 

5 Bower's Hot Spring -102.3 -14,79 

Vhlte Pine County 

1 Unnamed'hot spring (Cherry Creek) -127.8 -16.20 

2 Monte Neva -127.8 *-16.68 

1̂ / Deuterium and oxygen (18) analyses were done in the labora-
tory~of J . R. O'Neil by L. Adaml, S. J . Grlgg, and T . S . P r e s s e r . 
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^ » Table 9,—Deuterium and oxygen (IB) data for hot springs sampled in Oregon^' 

* (Dashes indicate the absence of data] 

18 
Spring name and I d e n t i f i c a t i o n number 6D QQ 60 CO 

Baker County 

1 Radium Hot Springs ( v e i l ) -138,3 -17,85 

Clacl^mas County 
. • • • 

1 Austin (Carey) Hot Springs -94,5 -12.22 

Deschutes Couaty 

1 East Lake Hot Spriags -76.2 -9 .42 

Crant Couaty 

1 Weberg Hot Spring 

2 Blue Mountain Hot Springs 

3 R l t t e r Hot Springs 

-122 .1 

-126.6 

-119.0 

-15,14 

-16.13 

-14 ,83 

127.4 

•115.8 

•125.4 

•123.6 

•124.3 

128,5 

133,5 

-16.17 

-11,57 

-14.36 

-13.23 

-13.42 

-16.17 

Harney County 

1 Unnamed hot spring (Trout Creek) 

2 Hot Lake 

3 Unnamed hot spring (near Hot Lake) 

4 Alvord Sprlng(Indlan Spring) 

5 Mickey Springs 

6 Unnamed hot spring (near Harney Lake) 

7 Crane Hot Springs 
* 

Klamath County 

1 Olene Cap Hot Springs -113,3 -13.00 

• • 

Lake Cotinty. 

1 F isher Hot Springs 

2 Crump (Charles Crump's Spring) 

3 Barry Ranch Hot Springs 

4 Hunters Hot Springs 

5 SuOTser Lake Hot Spring 

26 

.117.0 

115 .5 

119.4 

119.0 

115.0 

— 

-13.28 

-13.72 

-14.32 

-13.32 



Table 9.—Deuterium si>d oxygen (18) da ta for bot spr ings savpled l a Oregon-^^ont lnued 

Spring name and i d e n t i f i c a t i o n number 

Lane Couaty 

1 Belknap Hot Springs 

2 Cougar Reservoir Hot Spring 

3 McCred'le Springs 

6D 00 

-95,8 

-92 ,5 

-94.0 

6o"<» 

-11.74 

-11.97 

— 

Malheur County 

1 Unnamed hot springs (near McDemltt) 

2 Unnamed hot springs (at Three Forks) 

3 Unnamed hot spring (near Riverside) 

4 Beulah Hot Springs 

5 Neal Hot Springs 

6 Unnamed hot springs (near Little Valley) 

7 Mitchell Butte Hot Spring 

8 Vale Hot Spring 

Marlon County 

1 Breltenbush Hot Springs -97,5 -11.66 

Umatilla County 

1 Lehman Springs -121.3 -16.52 

•134,6 

•U7.4 

•134.0 

•131,7 

138.7 

139.7 

•137.3 

•135.0 

-16.95 

-16,09 

-15,15 

-13,22 

-16.52 

-16,52 

-16.68 

-15.18 

- % 

1 Medical Bot Springs 

2 Hot Lake 

Union County 

-130.2 

-127.7 

-16,99 

-16,56 

Vasco County. 

1 Eahneeta Hot Springs (JCah-Ne-Tah) -11B,9 -14.75 

2,/ Deuterium and oxygen (18) analyses were done in the labora­
tory of J. R. O'Neil by L. Adaml, S. J. Grlgg, and T. S. Presser. 
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