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ABSTRACT

Two hundred and forty-nine water samples were collected from small
first-order streams, springs, and mine drainages from the Mount Belknap
caldera and Deer Trail Mountain-Alunite Ridge areas and vicinity in
southwestern Utah. The samples were collected during three hydrogeochemical
surveys in 1978, 1979, and 1981. The water samples were analyzed for Ca, Mg,
Na, K, Li, Si0p, alkalinity (HCO3), SO4, Ci, F, Zn, Cu, Mo, As, U, and pH.
Temperature and specific conductance were also measured. Analytical results
are presented in this report.
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INTRODUCTION

The survey area is located in the Tushar Mountains in southwestern Utah
(figure 1), and covers an area of approximately 1,430 square kilometers (550
square miles). Two hundred and forty-nine water samples were collected from
the Mount Belknap caldera and Deer Trail Mountain-Alunite Ridge areas during
three hydrogeochemical surveys. The first survey was conducted in the summer
of 1978 as part of the Richfield 1° x 2° CUSMAP (Conterminous United States
Mineral Assessment Program) project (McHugh and others, 1981). Analyses of
one hundred and seventeen samples from this survey are included in this
report. The second study was conducted in the summer of 1979 in the Mount
Belknap caldera and vicinity (McHugh and others, 1980; and Tucker and others,
1980). Analyses of eighty-six samples from this survey are included in this
report. The third survey was conducted in the summer of 1981 in the Deer
Trail Mountain-Alunite Ridge area (Tucker and others, 1983). Analyses of
forty-six samples from this survey are included in this report.

SAMPLE COLLECTION AND ANALYTICAL TECHNIQUES

The hydrogeochemical samples were collected from small first-order
streams--generally less than one kilometer in Tlength--springs, and mine
drainages. Two water samples were collected at each site. The first sample
consisted of 60 ml of water passed through a 0.45 um membrane filter into an
acid-rinsed polyethylene bottle and acidified with reagent grade nitric acid
to-a pH less than 2. The acidification prevents to a large degree, adsorption
of the ions onto the container surfaces. This sample was analyzed for Ca, Mg,
Na, K, Li, Si0p, ZIn, Cu, Mo, and As. The analytical methods are given in
Table 1. The second sample was collected in a 500 ml polyethylene bottle, but
not filtered or acidified. Alkalinity, specific conductance, U, S04, C1 and F
were determined from this sample (Table 1). The pH was determined in most
cases the same day of collection from this sample in the 1978 and 1979
surveys. The pH was determined at the site during the 1971 survey.
Temperature was measured at the site in all surveys.
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- ANALYTICAL RESULTS AND STATISTICAL SUMMARY

The sample numbers from the original surveys have been changed for this
report to a more continuous set of sample numbers. Figure 2 gives the site
locations and Appendix 1 gives the cross reference from original sample
numbers used in older reports to those used in this report. Samples 001 to
117 are from the 1978 survey, samples 201 to 286 are from the 1979 survey, and
samples 401 to 445 are from the 1981 survey. The analytical results are given
in Appendix 2. From the three individual surveys twenty-five sites were
sampled in duplicate. Three sites were duplicated in each survey during the
summers of 1979 and 1981. In the 1981 survey duplicate analyses were made on
five samples. All the duplicate samples are listed below the earlier sample
in Appendix 2 and are listed in Table 2. A statistical summary is given in
Table 3. The duplicate samples were removed before calculation of the data
summary. The geometric mean and deviation were calculated using Cohen's
method on logarithmically transformed data (Miesch, 1967; VanTrump and Miesch,
1977). A logarithmic transformation was done to best approximate a Gaussian
distribution, which is assumed for Cohens method calculations.

A charge balance based on electrical neutrality of the water was
calculated from the analytical data in order to test the accuracy of the
analytical results. The charge balance is calculated by the equation:

anions -7 cations
eq. wt.* eq. wt.

X 100 = + % difference

anions  , y cations
eq. wt. eq. wt.

*eq. wt. = equivalent weight = molecular weight/charge
The charge balance d1fference for 220 samples is less than 10 percent.

The charge balance difference for 29 samples is less than 20 percent. This
indicates that the analyses are adequate.
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Figure 2.--Sample locations for the Mount Belknap caldera area and the Deer
Trail Mountain-Alunite Ridge study area, Utah.




Table 2.--Listing of the 25 sites duplicated in different years, the six sites
duplicated during the same survey, and the five analytical

duplicates

sites duplicated sites duplicated during
in different years an individual survey
005 - 253 1979
007 - 240
011 - 205 229 - 230
012 - 204 264 - 265
013 - 212 269 - 270
035 - 206
036 - 244 1981
038 - 219
038 - 208 ) 423 - 427
039 - 203 434 - 435
042 - 262 439 - 440
048 - 263
053 - 221
065 - 226 analytical duplicates
067 - 279
072 - 446 402 - 402andu
084 - 413 409 - 409andu
086 - 408 421 - 42landu
108 - 432 429 - 429andu
109 - 430 435 - 435andu
201 - 441
202 - 442
232 - 434
272 - 415
273 - 428



Table 3.--Summary of the analytical results from water samples in the Mount
Belknap caldera and Deer Trail Mountain-Alunite Ridge study area, Utah

[Ca, Mg, Na, K, Si0, ATK, Sos, C1, and F are reported as milligrams per liter;
Li, Zn, Cu, Mo, As, and U are reported as micrograms per liter.]

geometric geometric

constituent* minimum maximum mean deviation valid** L N
Ca (lmg/L) 1.3 450 21.2 2.91 216 0 0
Mg (1lmg/L) 1.0 520 3.62 3.41 199 17 0
Na (1mg/L) 1.0 80 5.90 2.54 214 2 0
K (1mg/L) <1.0 5.3 0.904 2.01 191 115 O
Li (4ug/L) <4.0 376 - 3.78 3.16 107 109 O
Si0s (1mg/L) 2.0 115 16.9 1.99 216 0 O
ATk (1mg/L) <1.0 468 51.7 4,07 207 9 0
S04 (0.1mg/L) 0.5 8200 12.2 4.56 216 0 O
C1 (0.01mg/L) 0.03 205 3.81 4.59 216 0 0
F (0.01mg/L) <0.01 48 0.284 3.22 214 2 0
Zn (lug/L 1.0 3750 4,29 4.75 205 11 0
Cu (1lug/L) <1.0 950 1.07 3.11 124 92 O
Mo (lug/L) 1.0 47.5 0.315 5.79 58 156 2
As (lug/L) <1.0 190 1.45 2.50 147 67 2
U (0.2ug/L) <0.2 490 0.467 5.03 162 54 0

* the concentration is the analytical detection Timit.

** number of samples with constituent concentrations greater than the
detection limit; L is the number of samples with constituent concentrations
below the detection limit; N is the number of samples with no determintions
for the constituent.



REFERENCES CITED

Brown, Eugene, Skougstad, M. W., and Fishman, J. J., 1970, Methods for
collection and analysis of water samples for dissolved minerals and
gases: U.S. Geological Survey Techniques of Water Resources
Investigations TWI 5-Al, 160 p.

Ficklin, W. H., 1983, Separation of Arsenic (III) and Arsenic (VI) in ground
waters by ion-exchange: Talanta (in press).

McHugh, J. B., 1979, Portable field kit for determining uranium in water:
U.S. Geological Survey Open-File Report 79-492, 14 p.

McHugh, John B., Motooka, Jerry M., and Tucker, Robert E., 1980, Analytical
results for 122 water samples from Mount Belknap caldera, Utah: U.S.
Geological Survey Open-File Report 80-820, 19 p.

McHugh, J. B., Ficklin, W. H., Miller, W. R., and Preston, D. J., 1981,
Analytical and statistical results for 486 water samples from the 1° x 2°
Richfield quadrangle, Utah: U.S. Geological Survey Open-File Report
81-731, 31 p.

Miesch, A. T., 1967, Methods of computation for estimating geochemical
abundance: U.S. Geological Survey Professional Paper 574-B, p. Bl1-Bl15.
Orion Research, Inc., 1975, Orion Research analytical methods guide, 7th

ed.: Cambridge, Massachusetts.

Perkin-Elmer Corporation, 1976, Analytical methods for atomic absorption
spectrophotometry: Norwalk, Connecticut, Perkin-Elmer Corp., 586 p.

Perkin-Elmer Corporation, 1977, Analytical methods for atomic absorption
spectrophotometry, using the HGA graphite furnace: Norwalk, Connecticut,
Perkin-Elmer Corp., 286 p.

Smee, B. W., and Hall, G.E.M., 1978, Analysis of fluoride, chloride, nitrate,
and sulphate in natural waters, using ion chromatography: Journal of
Geochemical Exploration, v. 10, no. 3, p. 245-258,

Tucker, Robert E., Miller, William R., and McHugh, John B., 1980, Geochemical
results from a natural waters study in the Mount Belknap caldera and
vicinity, Utah: U.S. Geological Survey Open-File Report 80-1051, 52 p.

Tucker, Robert E., Miller, William R., McHugh, John B., and Ficklin,
Walter H., 1983, A hydrogeochemical survey of the Deer Trail
Mountain-Alunite Ridge area, southwestern Utah: U.S. Geological Survey
Open-File Report (in press).

VanTrump, George, Jr., and Miesch, A. T., 1977, The U.S. Geological Survey
RASS-STATPAC System for reduction of geochemical data: Computers and
Geosciences, v. 3, p. 475-488.



Appendix l.--Cross reference for original site numbers and site numbers used
in this and other studies pertaining to the Mount Belknap caldera area and
the Deer Trail Mountain-Alunite Ridge study area, Utah.

1978 study (McHugh and others, 1981)

1104 - 001* 1481 - 031 1599 - 061 2354 - 091
1106 - 002 1482 - 032 1736 - 062 2355 - 092
1116 - 003 1507 - 033 1744 - 063 2356 - 093
1117 - 004 1520 - 034 1748 - 064 2375 - 094
1413 - 005 1523 - 035 1755 - 065 2377 - 095
1416 -~ 006 1530 - 036 1758 - 066 2378 - 096
1417 - 007 1534 - 037 1759 - 067 2383 - 097
1429 - 008 1538 - 038 2144 - 068 2384 - 098
1421 - 009 1542 - 039 2145 - 069 2386 - 099
1423 - 010 1546 - 040 2146 - 070 2387 - 100
1424 - 011 1550 - 041 2301 - 071 2389 - 101
1425 - 012 1557 - 042 2302 - 072 2390 - 102
1427 - 013 1560 - 043 2304 - 073 2391 - 103
1431 - 014 1562 - 044 2305 - 074 2392 - 104
1432 - 015 1571 - 045 2306 - 075 2393 - 105
1433 - 016 1574 - 046 2307 - 076 2424 - 106
1434 - 017 1576 - 047 2308 - 077 2435 - 107
1437 = 018 1577 - 048 2310 - 078 2436 - 108
1438 - 019 1578 - 049 2311 - 079 2437 - 109
1440 - 020 1579 - 050 2312 - 080 2438 - 110
1442 - 021 1580 - 051 2313 - 081 2439 - 111
1443 - 022 1581 - 052 2327 - 082 2444 - 112
1450 - 023. 1582 - 053 : 2328 - 083 2833 - 113
1452 - 024 1583 - 054 2331 - 084 2834 - 114
1469 - 025 1584 - 055 2332 - 085 2835 - 115
1470 - 026 1585 - 056 2335 - 086 2838 - 116
1471 - 027 1589 - 057 2338 - 087 2850 - 117
1472 - 028 1590 - 058 2341 - 099

1475 - 029 1591 - 059 2344 - 089

1477 - 030 1597 - 060 2347 - 090



Appendix 1.--Continued

1979

7902
7903
7904
7905
7906

7907
7908
7909
7910
7911

7912
7913
7914
7915
7916

7917
7920
7921
7923
7924

7925
7928
7929
7930
7931

7934
7935

study (McHugh and others, 1980)

L I I I | {2 I R B | [ I B S B |

7936 -

201
202
203
204
205

206
207
208
209
210

211
212
213
214
215

216
217
218
219
220

221
222
223
224
225

226
227
228

7937
7938
7939
7940
7943

7944
7945
7947
7950
7952

7953
7954
7955
7956
7957

7958
7960
7962
7964
7965

7966
7967
7968
7969
7970

7971
7972
7974

LI S I N ) [ B B R | [ I I B B | [ I N R B |

229
230
231
232
233

234
235
236
237
238

239
240
241
242
243

244
245
246
247
248

249
250
251
252
253

254
255
256

10

7977
7979
7981
7982
7983

7984
7985
7987
7988
7989

7991
7992
7993
7994
7995

7997
7998
7999
8003
8004

8005
8008
8010
8052
8053

8055
8056
8060

257
258
259
260
261

262
263
264
265
266

267
268
269
270
271

272
273
274
275
276

277
278
279
280
281

282
283
284

8061 - 285
8062 - 286



Appendix 1.--Continued

1981

MO1
MO2
Mo3
MO4
M05

MO6
Mo7
MO8
M09
M10

M1l
M12

study Tucker and others, 1983)

401
402
403
404
405

406
407
408
409
410

411
412
413
414
415

416
417
418
419
420
421
422
432

M24
M25
M26
M27
M28

M29
M30
M31
M32
M33

LI B B B | 1 1 11 O

424
425
426
427
428

429
430
431
432

433

434
435
436
437
438

439
440
441
442
443
444
445
446

*original site number - new site number

11
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