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Mercury Content of Hot Spring Waters in Yellowstone
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ABSTRACT

Seventy nine water samples were collected by the authors from Yellowstone National
Park July 8 to August 7, 1971. Mercury in the water samples was measured by using atomic
absorption spectrophotometry. The results were as follows:

1) Hot springs at West Thumb Geyser Basin 0.04 to 0.18; hot springs at Upper Geyser Basin
0.02 to 0.18; hot springs at Midway Geyser Basin 0.07 to 0.13; hot springs at Lower Geyser
Basin 0.00 to 0.15; Sylvan Springs 0.02 to 2.90; hot springs at Norris Geyser Basin 0.00
to 2.52; hot springs at Roaring Mountain 0.03 to 0.07; Amphitheater Springs 0.04; Mammoth
Hot Springs 0.00 to 0.05 in pg/l Hg.

2) Sylvan Spring Nos. 1, 3, and 8, and Triangular Pool in Norris Basin showed 1.78, 2.90,
1.48 and 2.52¢g/l respectively. These contents are the highest in Yellowstone National Park.

3) It was found that the hot springs rich in mercury show pH-values lower than 5.5, and
moreover are statistically rich in sulfate ion.
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No. Name of hot springs Date T%E%)Zr pH /Elgl%l nﬁgl/l 1'?127[ 1;{5[
Hot Springs in Crater Hills
(97) Geyser in Crater Hills July 30. 1971 92.0 3.9 0.00 | 866 416 1.6
West Thumb Geyser Basin
(126) Ephedra Spring Aug. 8. 1971 87.0 7.8 0.04 | 286 50 0.0
(127) Abyss Pool " 78.0 8.1 0.18 | 29 49 0.0
Upper Geyser Basin
“( 1) Old Faithful Geyser July 8. 1971 — 9¢3 0.04 | 453 21 0.5
( 2 ) Chinaman Geyser ” 93.0 7.4 0.08 | 387 28 1.1
( 3) Sulfide Spring " 90.5 6.6 0.14 40 35 0.5
( 4 ) Giantess Geyser " 93.0 8.7 0.06 | 439 25 1.8
( 5 ) Beach Spring " 90.0 8.8 0.05 | 433 18 1.0
( 6 ) Crested Pool " 93.0 9.1 0.04 | 388 21 1.6
(7 ) Tortoise Shell Spring " 93.0 8.7 0.03 | 391 28 1.0
( 8 ) Turban Geyser " 89.0 9.0 0.03| 381 29 0.9
(9 ) Economic Geyser " 64.0 8.4 0.04 | 356 33 0.0
(10) Inkwell Spring July 9. 1971 93.5 8.6 0.04 | 268 16 0.6
(11) Giant Geyser " 94.0 8.4 0.04 | 292 16 0.4
(12) Morning Glory Pool " 78.0 8.1 0.18 | 296 21 0.1
(13) Punch Bowl Spring ” 93.5 8.0 0.02 | 298 23 0.0
(14 ) Spouter Geyser " 92%5 8.8 0.05 | 361 23 0.2
(15) Three Sinters Springs " 71.0 8.8 0.02 | 414 29 0.3
(16) Gem Pool " 83.5 8.5 0.05 | 282 21 0.2
(17) Mirror Pool " 77.0 8.3 0.02 | 287 19 0.6
(36) Solitary Geyser July 12. 1971 93.5 8.7 0.03 | 264 28 1.9
(35) Firehole River
(Upper Basin) ” 13.9 6.6 0.01 7 11 0.0
Midway Geyser Basin
(30) Excelsior Geyser Crater ” 83.0 7.5 0.13 | 274 19 0.4
(31) Grand Prismatic Spring ” 67.5 8.0 0.07 | 285 18 0.6
Lower Geyser Basin
(18) Firehole Pool " 91.0 8.3 0.06 | 323 21 0.6
(19) Geyserino " 94.5 8.6 0.03 | 300 20 0.8
(20) Pool A " 91.2 8.3 0.15 | 256 23 0.2
(21) Stepbrother ” 93.0 8.6 0.03 | 257 33 0.6
(22) Great Fountain Geyser " 94.5 8.6 0.04 | 350 25 0.9
(23) Bead Geyser " 87.0 - 8.7 0.00 | 368 31 0.8
(24) Ojo Caliente Spring ” 94.5 8.9 0.02 | 325 27 2.0
(25) Boulder Spring ” 95.0 8.8 0.04 | 306 24 3i2
(26) Red Terrace Spring ” 95.0 9.0 0.02 | 263 20 0.6
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# 1. (o7%)
No. Name of hot springs Date Tgﬁgzr' pH i%l mcgl/l rig;l rIrl{g?l
Lower Geyser Basin
(27) Steep Cone July 12, 1971 94.0 8.2 0.00 | 260 24| 0.3
(28) Queen’s Laundry " $89.0 8.2 0.01 | 237 25| 0.8
(106) Spray Geyser July 31, 1971 90.0 8.8 0.00 | 190 25| 0.9
(107) Imperial Geyser " 85.0 8.7 0.02 | 205 31| 0.8
(108) The spring near the old
trail to Spray Geyser ” 92.5 8.4 0.01 | 307 28| 0.0
(109) Radioactive Spring No. 1 ” 86.2 7.4 0.02 | 217 16 | 0.0
(110) Radioactive Spring No. 2 ” 86.3 7.4 0.00 | 215 17| 0.0
(29) Firehole River
(Lower Basin) |July 12, 1971| 16.3 7.6 0.03 41 18| 0.0
Area from Madison Junction
to Norris Geyser Basin
(71) Terrace Spring July 24, 1971 59.0 6.2 0.02 64 14| 0.5
(72) Beryl Spring " 92.5 6.6 0.01| 538 25 1.7
(73) Paint Pot Spring ” 93.0 8.7 0.04 | 485 115 | 1.1
Sylvan Springs
(64) Sylvan Spring No. 1 | July 21, 1971 80.0 2.2 1.78 | 365 1479 | 0.7
(65) Syivan Spring No. 2 " 88.0 1.9 0.57 5 608 | 1.3
(66) Sylvan Spring No. 3 ” 86.0 5.4 2.90 | 553 214 | 1.6
(74) Sylvan Spring No. 8 July 24, 1971| 85.0 5.3 1.48 | 366 210 | 1.6
(75) Sylvan Spring No. 9 ” 90.5 7.2 0.02 | 343 82| 2.3
-Norris Geyser-Basin -~ e e
(43) Congress Pool July 16, 1971 79.0 2.4 0.03| 735 404 | 0.2
(44 ) Locomotive Spring ” 93.0 23 0.20 38 512 | 0.0
(45) Small Triangular Pool " 93.0 1.9 2.52 4 969 | 0.3
(47) Basin Geyser July 17, 1971 94.0 5.9 0.02 | 571 47 | 0.6
(48) Growler Spring " 91.5 2:2 0.48 5 500 | 0.5
Norris Geyser Basin
(49) Spring near Bath Tube " 93.0 5.6 0.01 | 665 49| 0.6
(51) Emerald Spring ” 91.0 4.1 0.06 | 654 791 0.8
(52) Cistern Spring " 93.0 6.8 0.00 | 455 76 | 0.4
(53) Steamboat Geyser ” 93.0 7.7 0.05 | 456 792|140
(54) Pearl Geyser ” 85.0 7.1 0.02 | 745 34| 0.4
(55) Cyanidin Creek Spring " 75.5 2.8 0.40 | 387 103 | 0.0
(57) Echinus Geyser July 20, 1971 84.0 3.3 0.25| 115 281 | 0.2
(58) Black Hermit Caldron ” 82.0 2.4 0.13 66 499 1 0.6
(59) Green Dragon Spring ” 89.0 3.0 0.07 | 449 244 | 1.0
(60) Yellow Funnel Spring " 78.5 3.0 0.04 | 699 95| 1.0
(123) Horseshoe Spring Aug. 7, 1971 90.0 2.9 0.03| 384 169 | 2.8
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1. (oJ%)
Temper-

s pH Hg Cl SO, H,S
No. Name of hot springs Date a(tolg)e pell | mg/l | mgfl | mgll

(124) Black spring near
Horseshoe Spring Aug. 7, 1971 87.0 3.1 0.20 | 414 157 2.2
(125) Cinder Pool ” 86.5 3.9 0.24 | 661 153 17
(39) Bijah Spring July 16, 1971 83.0 7.5 0.01 | 133 149 0.3
(40) Nymph Creek Spring " 59.5 2.6 0.01 30 291 0.3
(42) Frying Pan ” 90.0 2.3 0.39 3 497 1.8

Roaring Mountain
(37) Roaring Mountain

Upper Spring ” 92.0 2.4 0.03 43 435 0.5
(38) Roaring Mountain
Lower Spring ” 92.0 2.4 0.07 41 426 0.0

Amphitheater Spring

(62) Amphitheater Spring
No. 1 July 21, 1971 79.5 2.3 0.04 10 496 3.3

(63) Amphitheater Spring
No. 2 ” 78.5 2.3 0.04 10 499 3,

Apollinaris Springs
(84) Apollinaris Spring July 26, 1971 8.8 5.3 0.02 3 11 0.0

Mammoth Hot Springs

(80) Minerva Terrace Spring ” 72.0 6.4 0.02 | 168 561 2:3
(81) Cavern Spring ” 68.0 6.5 0.00 | 166 566 1.5
(82) Hot River Spring " 48.0 6.3 0.05 | 130 486 0.0
(83) Gardiner River ” 14.7 7.4 0.02 5 23 0.0

2. EFRKOHIBAAKREE

B ox # ® 5 B | Rk | Faae | SUED
Geyser in Water Hills 0.00 1
Springs at West Thumb Geyser Basin 0.04 0.18 0.11
Springs at Upper Geyser Basin 0.02 0.18 0.055 18
Springs at Midway Geyser Basin 0.07 0.13 0.10 2
Springs at Lower Geyser Basin 0.00 0.15 0.02g 16
Springs at the area between Madison

Junction and Norris Geyser Basin 0.01 0.04 0.025 3
Sylvan Springs 0.02 2.90 1.35 5
Springs at Norris Geyser Basin 0.00 2.52 0.25 21
Springs at Roaring Mountain 0.03 0.07 0.05 2
Amphitheater Springs 0.04 0.04 0.04 2
Apollinaris Spring 0.02 1
Mammoth Hot Springs 0.00 0.05 0.02 3
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# 3. Hinkle &t} Learned @1@&%%@1@@%@?

Mercury ,
Sample (z2/l) Name of ‘;he analyst

Ojo Caliente 0.14 Hinkle and Learned (1969)
Ojo Caliente 0.02 Noguchi, Goto, Aikawa and Nakagawa (1971)
Chinaman Spring 0.10 Hinkle and Learned (1969)
Chinaman Spring 0.08 Noguchi, Goto, Aikawa and Nakagawa (1971)
Cinder Pool 0.28 Hinkle and Learned (1969)
Cinder Pool 0.24 Noguchi, Goto, Aikawa and Nakagawa (1971)
Echinus Geyser 0.11 Hinkle and Learned (1969)
Echinus Geyser 0.25 Noguchi, Goto, Aikawa and Nakagawa (1971)
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Firehole River =2\ T, EMRAKDBEBARCLS HEL ZirCwitwtEBbhs Upper
Geyser Basin Fgific i) 57K &, Upper Geyser Basin, Midway Geyser Basin, Lower
Geyser Basin # F L CF0@hE Ak BEOREAIMNEA LIz DK% Madison Junction
DI THAK LHE Lic/t, $BERaEickik L CI, SO SRIHCHEmEZTRLTW5
2%, KEEIT O TIE 0.03 pg/l R LESHREINLTW5 X 5 THHAFEE Ti/ew. Mo
AEOJGE H B Gardinor River ozkix 0.02 pg/l Hg %R L7z,

4. i B

1971 42 7~8 A Yellowstone National Park 12\ CIEIB K2 ERE LBkt 79 f& (F0)117K
3fEET) oW TKER ST LROFBRIE bR,

1) Yellowstone National Park o iR FAKFD KFEEEIL 0.00~2.90 ng/l TH o7, %
DHEE L AXWKESESY R LEERE LTk Sylvan Spring No. 3 o 2.90 #g/l, Norris
Geyser Basin icd % Triangular Pool o 2.52 pg/l, Sylvan Spring No. 1 & 1.78 pg/l,
Sylvan Spring No. 8 » 1.48 pg/l #H\TA = L » kS,

2) KPOHLEFThHERL, BLUTRELABVCRBICECERTHS.

3) KEEEEHER (PH<S5) T FH 047 pgll TH%, thieR LT, BIRHES
s (5.5<pH<7.5) T 0.03 pg/l, 75V kR (PH>T7.5) Tk 0.05 #g/l TH -7z,
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