






































SAMPLE
7371
7372
9600
9681
9684

10644
10646
11136
11137
11201
11202
11203
11204
11205
11224
11225
11226
11227
11228
11229
11230
11231
11232
11233
11234
11235
11236
11237
11238
11239
11240
11241
11242
11243
11244
11245
11246
11247
11248
11408

Average

Table 2. Uranium and thorium in stream sediments

LAT
35.1726
35.0769
35.1983
35.1320
35.2347
35.1561
35.1453
35.0559
35.0943
35.1969
35.1985
35.1984
35.1803
35.1834
35.0481
35.0535
35.0412
35.0336
35.0154
35.0133
35.0257
35.0041
35.0281
35.0288
35.0257
35.0559
35.0748
35.0665
35.0034
35,1135
35.1161
35.0903
35.0935
35.1101
35.1097
35.1227
35.0764
35.0765
35.0405
35.2031

(Data from Qualheim, 1978)

LON
-114.4349
-114.4281
-114.4573
-114.5197
-114.5363
-114.4212
-114.4227
-114.4134
-114.4429
-114.4331
-114.4243
-114.4177
-114.4161
-114.4347
-114.4707
-114.4738
-114.4873
-114.4700
-114.4607
-114.4487
-114.4374
-114.3943
-114.4209
-114.0288
-114.3958
-114.4145
-114.4567
-114.4471
-114.4429
-114.4544
-114.4499
-114.4233
-114.4046
-114.3788
-114.4008
-114.4190
-114.4029
-114.3689
-114.3712
-114.5570

U ppm

4.01
2.78
1.85
2.69
2.58
4.38
2.75
2.34
2.74
1.87
1.99
1.80
3.03
247
2.74
2.08
2.49

.1.83

2.52
272
2.58
2.93
2.40
2,53
273
2.37
2.30
2.07
2.78
2.64

1 2.70

12

2.78
3.25
3.05
2.40
2.54
2.38
2.33
3.28
3.38

2.63

error %
1.37
1.46
2.09
1.49
1.6
1.4
1.53
1.51
1.46
2.19
1.93
1.88
1.83
2.01
1.56
1.68
1.52
1.69
1.58
1.51
1.49
1.55
1.75
1.52
1.48
1.61
1.72
1.72
1.46
1.85
1.70
1.46
1.46
1.48
1.67
1.57
1.67
1.74
1.47
1.35

1.63

Th ppm
24.06
17.75
30.87
19.61
15.55
23.82
21.14
15.66
17.92
29.17
26.99
23.43
26.29
25.48
17.75
17.45
14.88
10.64
16.75

10.0
16.06

19.4
17.14
17.59
15.58
16.77

9.37
14.40
17.14
15.47
16.63
15.83
20.02
20,34
17.59
18.33
16.48
15.83
17.71
11.42

18.36

error %
2.10
1.68
2.72
1.81
2.31
2.83
1.79
1.46
1.37
2.93
2.33
2.08
3.78
3.47
2.19
1.74
1.61
1.53
2.04
1.94
1.6
2.17
2.43
1.62
1.65
1.82
2.26
2.0
1.65
3.38
2.61
1.48
1.91
1.71
2.03
1.94
2.02
2.2
1.97
1.85

2.10




HYDROLOGY

Surface water

Surface water is scarce in western Arizona, owing to the arid climate. Average annual
rainfall is about 5 inches. Streams are ephemeral everywhere in the study area, with the exception
of the Colorado River. Runoff in the ephemeral streams occurs only during heaviest rains and
lasts usually not more than several hours.

Hydrologic conditions in the lower Colorado River region have bee extensively studies by
the US Geological Survey. General aspects of water resources in the region are discussed in Hely
(1969) and McDonald and Loeltz (1976). Data on precipitation and runoff for the lower Colorado
River region are presented in Hely and Peck (1964).

Colorado River water is of good quality for municipal and agricultural use. Weighted-
average annual concentrations of TDS below Hoover Dam ranged from 599 to 837 mg/1 for the
1935 to 1965 (Irelan, 1971). Variations in flow rates have decreased since construction of Glen
Canyon and Hoover Dams upstream from the study area. TDS is also less variable, but has
increased slightly due to evaporation from the lakes. Colorado River water is generally of a
calcium-sulfate type, with sodium-chloride found in lesser, but important concentrations.

Groundwater

Water from wells along the Colorado River was analyzed by the US Geological Survey
(Metzger and Loeltz, 1973) and data from that study is summarized in Table 3. Groundwater
samples generally came from wells perforated at shallow depths. These wells receive most or all of
their water through infiltration of river water through a shallow alluvial aquifer, and many of the
wells have water chemistry identical to that of Colorado River water (Metzger and others, 1973).
The Colorado River undergoes a net loss of water from infiltration and evapotranspiration
(McDonald and Loeltz, 1976). Contributions to the river by way of subflow from the surrounding -
valleys is insignificant.

Upon infiltration into the shallow groundwater aquifer, river water is modified by several
processes, including bacterial sulfate reduction, concentration by evapotranspiration, and
precipitation of calcium and magnesium carbonates (Metzger and Loeltz, 1973). In the deeper
wells, TDS is higher and may be influenced by more saline water in contact with the Bouse
Formation.

A USGS investigation of groundwater quality in the Colorado River drainage area (Kister,
1973) included wells in the study area. Fluoride levels were 5.0 to 10.0 mg/l in a well near Davis
Dam. Six other wells in the study area had fluoride less than 1.0 mg/l. Fluoride levels in the
USGS investigation were correlated to the amount of silicic volcanic rocks or Precambrian schist,
both of which are common in the region. Most of the groundwater had TDS of less than 1000
mg/l, but an area around Bullhead City and Mohave City had TDS of 1000 to 3000 mg/l. High
TDS correlates with the presence of lacustrine deposits, such as the Bouse Formation. Wells
farther from the river may tap deeper aquifers and have more variable chemistry and higher TDS
than wells closer to the river.

Water quality information for a limited number of wells in the study area for the period
1988-1995 is available from the Arizona Department of Environmental Quality. This information
includes well location by township, range, and section, water use, and chemical analyses.

Water quality analyses for these wells are tabulated in Table 4(values in mg/l). Water
quality is highly variable, with TDS ranging from 320 to 3800 mg/l. Major cations and anions are
similarly variable. Because some labs have different styles of reporting results for different
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methods and for results below detection limits, some of the entries in table 4 have “nd” for non-
detect (i.e., below the detection limit), while others indicate non-detect as “<0.00X”.

Metals are most commonly below the detection limits and the number of analyses above
detection limits are too few to provide definitive information of any relationship between mining
and water quality. Correlations between metals seem very weak and provides little or no evidence
of mining negatively affecting the quality of the groundwater (Figure 5a-j). As expected, some
weak general trends of metal content versus pH are noted in the plots. If mining were affecting
water quality significantly, one would expect some wells with anomalous levels of several metals,
and this is not apparent in the data. For example, not one of the wells with silver -a major
component of ore in the region- has copper above the detection limit. Only five wells have both
Ag and Cd measured and, if real, the possible weak correlation is negative. Lead is the only metal
the shows any hint of a positive correlation with Ag and that is mostly from a single point, hardly a
robust argument for mining affecting the water quality to an important degree.

Wells in the Kingman 1°x2° quadrangle were sampled by the U.S. Department of Energy
for uranium and thorium (Qualheim, 1978). Average uranium in water samples for the entire
quadrangle was 5.01 ppb, with a median value of 4.94 ppb.- Only two of these wells (7371 and
15257) are in the study area, and they ran 14.68 and 2.14 ppb uranium, respectively.
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Well

(B-19-22)11bab
(B-19-22)11bbd
(B-19-22)14cca
(B-18-22)15abb
(B-19-22)15acb
(B-19-22)15dad
(B-19-22)23cce
(B-19-22)26aab
(B-20-22)1aca

(B-20-22)1add

(B-20-22)19ada
(B-20-22)25bab
(B-20-22)26cdb
(B-20-22)26dcd
(B-20-22)29acc
(B-20-22)35¢dd
(B-21-21)21cbb

Lat

35.055
35.0523
36.0285
35.0403
35.0367
35.0283
35.0133
35.0113

35.15
35.1467
35.1038

35.095
35.0875
35.0845
35.0867

35.07
35.1895

Lon

~114.5916
-114.5942
-114.5925
-114.6057
-114.6058
-114.5975
~114.5967
-114.5838
~114.5658
-114.5625
-114.6142
-114.5733
-114.5925

-114.585
-114.6033
-114.5892
-114.5338

Table 3. Groundwater quality in the Bullhead city area

Date

5/2/62
4/13/67
413167

6/3/64
9/18/62
4/13/67
9/19/62
4/11/67
4/23/68

6/3/64
9/18/62
4/24/68
4/24/68
4/24/68
9/18/62

5/7/68

3/7/62

T.

w]

|

249

318
150
220

80

490

Water
Level (ft) Silica
175 22
194 24
120 19
70 15
860 18
97 18
92 24
21
27 18
153 24
28
288 37
38
8
24
44

11

116
87
174
180
92
27
73
14
52
65
11

0.6
34
22
14
10
1.2

265
159
348
134
121
152
121
279
200
145
142
211
212
141
73
805
156

Data from Metzger and Loeftz, 1973

68

70
51
47

8&8a8 9

a7
87
70
88

90
92

220
200
182
224
236
228
272
154
180
188
152
130
162
128
124

375
275
283
183
267
250
540

267
100
120
120

95
140

65

190
148
365
87
82
145
161
342
222
302
163
174
282
82
81
1200
57

I

1.2
11
04
02
05
04
11
0.7
0.5
03
8.5
40
1.7
0.4
45
48

1330
709
698
699

1220
1350
1180
811
653
808
434
420
2330
518

Ca-Mg Noncarb

hard hard
278 68
400 216
332 152
282 118
296 147
250 66
437 224
326 138
665 442
855 528
348 200
70 0
196 72
44 Q
188 55
204 99
28 0

conduct

1770
1530
2240
1120
1080
1230
1350
2050
2090
1880
1270
1110
1430

746

724
4430

763

pH

73
76
75
7.2
6.8
75
7.1
7.7
7.7
7.2
7.0
8.1
7.4
82
7.2
7.7
8.1
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Figure 5. Water quality relations in the Black Mountains-Bullhead City area
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Figure 5, continued

Lead vs pH
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Figure 5, continued.

Lead vs. silver
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Figure 5, continued
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Figure 5, continued
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LAND USE AND POTENTIAL WATER QUALITY IMPACTS

Mining

Mining activities can provide a potential source of TDS and metals to surface and groundwater. The
nature and magnitude of potential water quality impacts associated with mining are controlled by a
number of factors (Frisch-Gleason, 1995), including:

type and size of mine

type and volume of waste

hydrology, geology, topography, and climate of mine site

exposure to air and water

extent of mineralization

amount and distribution of sulfide minerals

Sulfides weather naturally by oxidation to form sulfate or sulfuric acid, and metals contained in the

minerals may be released. Acid mine drainage is generally considered to be the major environmental

impact of mining. In western Arizona, this potential problem is not as severe as in other parts of the

country, for several reasons. First, the climate is arid, evaporation rates vastly exceed precipitation,

and the drainage areas above the mines are small, so abundant water, the main ingredient in acid

mine drainage, is not available. Second, in the Black Mountains, mineralized zones and mines

contain little if any sulfide minerals. Third, the presence of carbonates in and around mining areas

allows for prevention or rapid neutralization of any potential acid generation (see references on acid

mine drainage neutralization in Frisch-Gleason, 1995; also, Jessey and others, 1981; Rosner,1998b).

Metal solubility and transport are thus greatly reduced. Carbonates are present in the Black

Mountains - Bulthead City area in the following forms:

e calcite in gold-bearing veins mined in the Black Mountains (quartz-calcite-adularia veins
common)

e limestone and dolomite clasts in alluvial basin fill (e.g., Paleozoic carbonates derived from
Colorado Plateau)

e soil caliche (pedogenic carbonate)

e secondary calcite formed by normal weathering of igneous rocks

e lacustrine limestones and marls in basin fill (especially Bouse Formation)

Even in areas of western Arizona where large-scale sulfide mineralization occurs, such as in
the Wallapai District in the Cerbat Mountains to the east, the environmental hazard from heavy metal
runoff associated with mining “remains at a tolerable level” (Rosner, 1998a). The reasons are
similar to above in that 1) runoff occurs only during periods of intense rainfall, and so any acid
runoff from mining quickly mixes with unpolluted runoff and is thereby diluted to low
concentrations; 2) alkaline conditions of soils, surface runoff, and groundwater decrease the
solubility of metals and cause their precipitation, and 3) Fe and Mn oxides on surface coatings are
effective scavengers of metals.

Although in the immediate vicinity of some mines in the Wallapai district, metal
concentrations are relatively high in surface runoff and stream sediments, these levels taper off
rapidly to background concentrations. Plants contain high levels of metals only within 500 meters of
sites with heavy metal contamination (Résner, 1998b). These results for a nearby sulfide-mining
district indicate that mining in the Black Mountains, where there is a notable lack of sulfides and
heavy metals, will likely have significantly less impact on water quality.
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One area of concern with gold mining is the use of cyanide for leaching. This process was
fist described as early as 1793 and has been in widespread commercial use since the 1890s, so its
application to extracting gold is extensive and well developed (Hiskey, 1985). Although cyanide is
very unstable and so is easily destroyed (Rabb, 1978), it poses a potential threat to water if the
cyanide is accidentally released before it can be neutralized.

Several steps are taken in modern gold processes plants to avoid such accidental releases.
Tanks and circuits containing cyanide solutions are contained within berms or secondary tanks to
prevent escape of the solutions outside the plant area. Ponds containing cyanide solutions are lined to
prevent infiltration of that water into the ground. Tailings dams and ponds are designed and built to
standards in accordance with operating permits and are monitored to assure their integrity.

Current gold mining operations in the Black Mountains address these concerns with
preventative measures. For example, at the Gold Road Mine, cyanide-bearing tailings from the gold
processing plant are neutralized with copper sulfate and hydrogen peroxide before disposal in tailings
ponds (Silver, 1997). Ironically, copper and sulfate released from these kinds of modern operations
comes not from mining itself, but from required environmental protection procedures.

Developed land

Bullhead City is the major population center within the project area and is sister to Laughlin,
Nevada, directly across the Colorado River. The population of the Bullhead City-Laughlin vicinity is
more than 144,000 people. Tourism is by far the major industry of the area, with gambling and river
recreation attracting more than 6 million visitors annually. :

Residential growth is certain to be one of the most important changes in land use in the Black
Mountains -Bullhead City area. Census figures show a steady increase in the population of Arizona.
The Mohave County 1996 population of 127,700 is more than double its 1980 population of 55,865.
Bullhead City has nearly tripled in: 16 years, growing from 10,719 people in 1980 to 27,370 in 1996
(figures from Arizona Department of Commerce).

Areas where high-density residential development is likely to take place first are around the
outskirts of existing towns, where infrastructure is already in place. Lower density development is
likely to continue in the surrounding areas. Residential development is limited to private land, or.
State land, which can be sold by the state for development. Areas prone to development can be
predicted by looking at land status maps that show private land, and State land adjacent to developed
areas (private land makes up about 55, 309 acres of the study area).

As the population along the Colorado River increases, the river is likely to be affected in a
number of ways. More people means more municipal wastewater, which is high in TDS, especially
nitrates, and sometimes contains heavy metals and other undesirable constituents. Personal use of
pesticides, herbicides, and fertilizers in yards, and cleaning products and other toxic chemicals in the
home presents the same kinds of potential impact to water quality as those produced and used by
industry and agriculture. In residential backyards, fertilizer and pesticides are often applied at a
much higher dosage than used by farmers. Chemical use may also high at golf courses and parks.

The acreage of houses, driveways, roads and parking lots will increase with population,
leading to increased runoff. Storm runoff from roads and parking lots may carry with it oil, gas,
diesel, brake fluid, and radiator fluid dripped from cars and trucks. Production of garbage, which
ends up in landfills, will also increase with population.

Grazing

Intermittent cattle grazing occurs on some of the study area. Grazing by livestock can
impact water quality, primarily by increasing soil erosion and sedimentation. The importance of
rangeland as a source of nonpoint pollution increases as more vegetative cover is removed. Hoof
impacts can knock down stream banks and churn soil, increasing erosion and sedimentation. Manure
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generated by livestock may also contribute nutrients, especially nitrate and phosphate, as well as
pathogens to watersheds. These problems occur only where high densities of livestock are found, but
the limited number of cattle supported in the study area (BLM, 1993) greatly reduces the potential
for this kind of water quality degradation. Factors limiting the number of cattle in the study area
include the arid climate, lack of forage, and the presence of large numbers of wild burros.

The impact of cattle grazing on water quality can be controlled by lessening of sediment

runoff from grazed watersheds. This reduction of sediment transport could be accomplished through
a combination of factors (Molitor, 1997):

Construction of detention dams.

Decrease in the number of cattle per acre.

Rotation of grazed areas to allow recovery of vegetation.
Fencing off of streams and riparian areas,

Dispersion of watering sites.

Currently, some State, BLM, and non-residential private land is used for grazing on three
allotments. As more land is developed for residential or mining use, less land will be available for

grazing.
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Mines in the Black Mountains Study area

Oatman District

Arizona Gold Star Prospect (La Paz)

Location: T19N, R20W, sec 8 Lat. 35.0475N  Lon. 114.4292W
Quadrangle: Oatman

Geology: Vein along contact of Tertiary andesite and quartz monzonite dike
Mineralization: Hematite, MnOx

Years of Production: unknown

Mineral production: unknown

References: AZGS files

Aztec Mine (part of Tom Reed Mine)

Location: TI19N, R20W, sec 23, NE/SE Lat. 35.018N Lon, 114.3717TW
Quadrangle: Mount Nutt

Geology: Quartz veins in fault system in Tertiary volcanic rocks (Tom Reed vein)
Mineralization: Quartz veins with Au, Ag, Pb, Mo. Aztec mine connects with Big Jim, Bald
Eagle, and Grey Eagle workings.

Years of Production:

Mineral production: (production included in Tom Reed Mine figures)

References: Gardner, 1936; Lausen, 1931; Durning and Buchanan, 1984,

Bald Eagle Mine (part of Tom Reed Mine)

Location: T19N, R20W, sec 23 Lat. 35.018N Lon. 114.3731W
Quadrangle: Mount Nutt

Geology: Quartz veins in fault system in Tertiary volcanic rocks
Mineralization: Quartz-adularia veins with gold

Years of Production:

Mineral production: (production included in Tom Reed Mine figures)
References: AZGS mine files

Big Jim Mine

Location: T19N, R20W, sec 23 SE/SW Lat. 35.0197N Lon. 114.3722W

Quadrangle: Mount Nutt

Geology: Veins in fault zone in Tertiary volcanic rocks

Mineralization: quartz veins with calcite, gypsum, wulfenite, chalcopyrite, gold

Years of Production: 1915- 1942

Mineral production: 277,000 tons ore, 12,500 oz Au 1917-1942; (220,000 tons ore 1921-1924)

References: Johnson, 1935; Gardner, 1936; Lausen, 1931; Buchanan, 1981; Durning and
Buchanan, 1984; AZGS mine files

German-American Mine - see Pioneer
Gold Dust Mine (Victor-Virgin)

Location: T19N, R20W, sec 22, SE Lat. 35.014N Lon. 114.3927W
Quadrangle: Oatman
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Geology: NW trending vein and fault system in Tertiary andesite

Mineralization: Quartz, calcite, adularia veins with gold, minor chalcopyrite, chalcocite, pyrite,
wulfenite

Years of production: 1900 to 1942 (?)

Mineral production: unknown

References: Schrader, 1909; Lausen, 1931; Wilson and others, 1934

Gold Ore Mine

Location: T19N, R20W, sec 11, NE Lat. 35.0508N Lon. 114.3703W
Quadrangle: Oatman

Geology: Vein and fault system In Tertiary latite

Mineralization: quartz-adularia veins with gold, pyrite, copper stain

Years of production: 1918 - 1926

Mineral production: est. $35,000 gold 1918-1926

References: Lausen, 1931; Gardner, 1936, Elsing and Heineman, 1936

Gold Road Mine

Location: T19N, R20W, sec 11 Lat. 35.0442N Lon. 114.3767TW

Quadrangle: Oatman

Geology: Tertiary rhyolite dikes in latite and andesite

Mineralization: Quartz-adularia veins with minor sulfides of Cu, Fe; wulfenite; gold. BeO
reported in tailings.

Years of production: 1897 - 1998

Mineral production: Gold $7,250,000 (1903-1931);

References: Schrader, 1909; Lausen, 1931, Elsing and Heineman, 1936; Warner and others, 1959;
Tenney, 1930; Buchanan, 1981; Durning and Buchanan, 1984; Silver, 1997, ADMMR

Golden Star Group (West Point; American Boy; Red Bluff prospects)

Location: T20N, R21W, sec 13/24 Lat. 35.1131N Lon. 114.4569W

Quadrangle: Oatman

Geology: Veins in granite porphyry intruding Tertiary andesite and Precambrian granite
Mineralization: Quartz-calcite veins

Years of production: unknown

Mineral production: unknown

References: Schrader, 1909

Grey Eagle Mine (part of Tom Reed Mine)

Location: T19N, R20W, sec 23 Lat. 35.0194N  Lon 114.3753W

Quadrangle: Oatman

Geology: Veins in fault zone in Tertiary andesite

Mineralization: Quartz vein with gold

Years of production: 1904-1933 (Tom Reed Group); 1934-? Grey Eagle

Mineral production: production combined with Tom Reed Mine

References: Lausen, 1931; Wilson and others, 1934; Gardner, 1936; Buchanan, 1981; Durning
and Buchanan, 1984

Hardy Mine (Miller; Parsons)

Location: T19N, R20W, sec 5, NE Lat. 35.065N Lon. 114.4213W
Quadrangle: Oatman
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Geology: Veins in Tertiary granite porphyry

Mineralization: Veins of quartz, calcite, fluorite

Years of production: 1870-1906 (7)

Mineral production: est. $100,000 gold

References: Schrader, 1909; Wilson and others, 1934; Elsing and Heineman, 1936

Homestake Prospect

Location: T19N, R20W, sec 5 Lat. 35.0667 Lon. 114,4353
Quadrangle: Oatman

Geology: Quartz veins in granite porphyry

Mineralization: quartz veins with gold

Years of production: none

References: Schrader, 1909

Jackpot Prospect

Location: T19N, R20W, sec 5 Lat. 35.0647N  Lon. 114.4267TW
Quadrangle: Oatman

Geology: Quartz vein in Tertiary granite porphyry (part of Hardy Vein)
Mineralization: quartz with gold

Years of production: unknown

Mineral production: unknown

References: Schrader, 1909

Leland Mine (Mitchell vein) -

Location: T19N, R20W, sec 20 Lat. 35.023  Lon. 114.4255
Quadrangle: Oatman

Geology: Veins in Tertiary andesite and quartz monzonite porphyry
Mineralization: Quartz-adularia-calcite veins with MnO and gold

Years of production: 1902 -?

Mineral production: est. 45,000 tons ore at $15 per ton gold

References: Schrader, 1909; Lausen, 1931

Lexington Mine

Location: T19N, R20W, sec 26, NW Lat. 35.008N Lon. 114.3833W
Quadrangle: Oatman

Geology: Vein and fault system in Tertiary andesite, trachyte

Mineralization: Quartz-calcite veins with gold

Years of production: unknown

Mineral production; unknown

References: AZGS mine files

Meals Camp

Location: T20M, R21 W, sec 13 Lat. 35.1131IN Lon. 114.4569W
Quadrangle: Oatman

Geology: Veins in Tertiary andesite, quartz syenite porphyry, and Precambrian granite
Mineralization: Quartz veins with gold

Years of production; unknown

Mineral production: unknown

References: Schrader, 1909
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Midnight Mine

Location: T19N, R20W, sec 17, NE/NE

Quadrangle: Oatman

Geology: Veins and dikes in Tertiary andesite
Mineralization: Quartz veins

Years of production: 1900-1907, 1935

Mineral production: 165 tons ore at $17 per ton gold (1935)
References: Schrader, 1909; Gardner, 1936

Moss Mine

Location: T20N, R20W, sec 19, SW/SE Lat. 35.0997N Lon.114.4467W
Quadrangle: Qatman

Geology: Veins in Tertiary quartz monzonite porphyry, trachyte

Mineralization: Quartz veins with calcite, fluorite, MnO, hematite, gold

Years of production: prior to 1909

Mineral production: $250,000 gold by 1909, no other production data

References: Schrader, 1909; Ransome, 1923

Mossback Mine

Location: T20N, R20W, sec 28, NE/NE Lat. 35.0967N Lon. 114.4086W
Quadrangle: Oatman

Geology: Veins in fault between Tertiary andesite and Quartz monzonite porphyry.
Mineralization: Quartz-calcite veins with hematite, gold

Years of production: 1933 to 1935

Mineral production; 200 tons ore 1933; 1309 tons ore 1935; $15,000 gold 1934
References: Wilson and others, 1934; Schrader, 1909; Gardner, 1936

Navy Group

Location: T19N, R20W, sec 8 Lat. 35.0417N  Lon. 114.4364W
Quadrangle: Oatman

Geology: Veins in Tertiary granite porphyry and andesite

Mineralization: Quartz-calcite-fluorite veins with gold

Years of production: unknown

Mineral production: unknown

References: Schrader, 1909

New York Mine

Location: T20N, R20W, sec 20, SE/SE Lat. 35.0983N  Lon. 114.4258W
Quadrangle: Oatman

Geology: Veins in Tertiary quartz monzonite

Mineralization: Quartz veins with gold

Years of production: unknown

Mineral production: unknown

References: AZGS mine files

Oatman Queen Mine

Location: T19N, R20W, sec 21/22 est. Lat. 35.403N est. Lon. 114.023W
Quadrangle: Oatman
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Geology: Vein system in Tertiary andesite and trachyte
Mineralization: Quartz veins (extension of Gold Dust Vein)
Years of production: unknown (before 1941)

Mineral production: unknown

References: AZGS files (Location info conflicting)

Oatman United Mine

Location: T19N, R20W, sec 14/23 est. Lat. 35.026N  est. Lon. 114.372
Quadrangle: Oatman

Geology: Veins associated wit rhyolite dike in Tertiary andesite

Mineralization: Quartz-calcite veins with gold

Years of production: 1922-1926

Mineral production: unknown (small)

References: AZGS files

Pasadena Prospect

Location: T19N, R20W, sec 10 Lat. 35.0486N Lon. 114.4019W
Quadrangle: Oatman

Geology: Tertiary rhyolite dikes in andesite

Mineralization: Quartz with gold

Mineral production: none

References: Schrader, 1909

Pionecer Mine (German-American)

Location: T19N, R20W, sec 21, E/2 Lat. 35.0186N Lon. 114,4067TW
Quadrangle: Oatman

Geology: Vein system in Tertiary andesite

Mineralization: Quartz-calcite-adularia veins with gold

Years of production: 1896 - 1942

Mineral production: 34,000 tons ore 1896- 1942; gold 10,346 oz 1934-1942
References: Gardner, 1936; Schrader, 1909; Lausen, 1931; AZGS mine files

Roosevelt Prospect

Location: T19N, R20W, sec 16 Lat. 35.0314N  Lon. 114.42W
Quadrangle: Oatman

Geology: Veins in Tertiary andesite

Mineralization: Quartz-calcite veins with pyrite, gold

Years of production; unknown

Mineral production: unknown

References: Schrader, 1909

Rattan Mine (Ruth)

Location: T20N, R20W, sec 30, NE Lat. 35.0972N
Quadrangle: Oatman

Geology: Veins in Tertiary granite porphyry

Mineralization: Quartz-calcite-fluorite veins with pyrite, gold

Years of production: 1902-1942

Mineral production: est. 27,000 tons ore 1907-1934

References: Schrader, 1909; Lausen ,1931;Gardner, 1936; AZGS files
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Silver Creek Placers

Location: T19, 20N, R20W, sec 3, 6, 21, 19, 31, 32
Quadrangle: Oatman

Geology: Stream gravels in Silver Creck
Mineralization: placer gold

Years of production; unknown

Mineral production: unknown

References: Johnson, 1972; Wilson, 1978

Sunnyside Mine

Location: T19N, R20W, sec 24, SE/SW Lat. 35.011N Lon. 114.3635W
Quadrangle: Mount Nutt

Geology: Vein system in Tertiary andesite

Mineralization: Quartz-calcite veins with gold

Years of production: 1928-1930 (?)

Mineral production: unknown (small)

References: Lausen, 1931; Gardner, 1936

Swiss-American Mine

Location: T19N, R20W, sec 21, SW Lat. 35.0189N  Lon. 114.4144W
Quadrangle: Oatman

Geology: Vein system in Tertiary andesite

Mineralization: Quartz with gold

Years of production: unknown

Mineral production: unknown

References: Schrader, 1909; Lausen, 1931

Telluride Mine

Location: T19N, R20W, sec 23, SE Lat. 35.0169N  Lon. 114.3717TW

Quadrangle: Mount Nutt

Geology: Vein system in Tertiary andesite

Mineralization: Quartz-calcite veins

Years of production: 1922-1942

Mineral production: est. $200,000 gold 1922-1933

References: Lausen, 1931; Gardner, 1936; Elsing and Heineman, 1936; Durning and Buchanan,
1984,

Tom Reed Mine

Location: T19N, R20W, sec 23, NW Lat. 35.0236N  Lon. 114.3797TW

Quadrangle: Oatman

Geology: Vein system in Tertiary volcanic rocks

Mineralization: Quartz-calcite-adularia veins with fluorite, gypsum, FeOx, MnOx

Years of production: 1905-1939

Mineral production: est. 984,000 tons ore (1911-1934); $13,000,000 gold (1907-1933)

References: Schrader, 109; Garner, 1936; Lausen, 1931; Elsing and Heineman, 1936; Tenney,
1930; Buchanan, 1981; Durning and Buchanan, 1984,
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United American Mine (American)

Location;: T19N, R20W, sec 24, SW/SW Lat. 35.0133N  Lon. 114.365W
Quadrangle: Mount Nutt

Geology: Veins in Tertiary andesite and latite

Mineralization: Quartz with minor pyrite, gold (connects with Tom Reed/Black Eagle vein)
Years of production: unknown

Mineral production: unknown

References: Lausen, 1931; Ransome, 1923; Durning and Buchanan, 1984,

United Eastern Mine

Location: T19N, R20W, sec 14, SW Lat. 35.0294N  Lon. 144.3839W

Quadrangle: Oatman

Geology: Veins in fissure system in Tertiary andesite, latite

Mineralization: Quartz-calcite veins with gold

Years of production: 1917-1925

Mineral production: 511,976 tons ore @ $19.87 per ton; $13,665,000 gold (1917-1924)

References: Moore, 1928; Lausen, 1931; Gardner, 1936; Elsing and Heineman, 1936; Durning and
Buchanan, 1984. '

United Western Mine

Location: T19N, R20W, sec 15, W2/NE Lat. 35.0363N  Lon. 144.3931W
Quadrangle: Oatman

Geology: Vein and fracture system in Tertiary andesite

Mineralization: Calcite-quartz veins

Years of production: 1927-1935

Mineral production: 12, 000 tons ore 1927-1935

References: Gardner, 1936; Durning and Buchanan, 1984.

Vivian Mine

Location: T19N, R20W, sec 20, SE/NE/SE Lat. 35.015N  Lon, 114.4214W
Quadrangle: Oatman

Geology: Veins in fracture system in Tertiary andesite

Mineralization: calcite-quartz veins with gold

Years of production: unknown

Mineral production: unknown

References: Schrader, 1909

West Gold Road

Location: T19N, R20W, sec 11 Lat. 35.0456N  Lon. 114.3786W
Quadrangle: Oatman

Geology: Vein system assoc. with dike in Tertiary andesite

Mineralization: Quartz vein with gold; extension of Gold Road Vein

Years of production: unknown

Mineral production: unknown - probably included in Gold Road data
References: Schrader, 1909
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Mine names in the OQatman district with no information
Adams

Alta

Bew Comstock
Bonanza
Bullard

Burt

Carter
Crescent
Crown City
Del Ray

Gold Center
Gold Crown
Mayflower
Nancy Lee
Orphan
Pittsburg
Stoney Crane

Mines in the Oatman district outside study area
Alcyone Prospect (Guadalupe)

Billy Bryan

Iowa Prospect

Lazy Boy

Tin Cup

Wrigley Prospect

Union Pass (Katherine) District

Arabian Mine (Arabia Group)

Location: T2IN, R20W, sec 20, w/2 of NE; Lat. 35.186N, Lon 114.4361W

Quadrangle: Union Pass

Geology: The mined vein occurs in a NE trending Tertiary rhyolite porphyry dike intruding
Precambrian granite.

Mineralization: 30-ft wide zone of gold-bearing quartz veins with some calcite, fluorite

Years of Production: before 1917 to 1934

Mineral production: 15,000 ton of ore, grade up to 0.5 oz/ton gold, 3-10 oz/ton silver. Gold
production $20,000 from 1917-1933; Arabian mine abuts Philadelphia mine to the NE.

References: Wilson and others, 1934; Lausen, 1931; Gardner, 1936; AZGS mine files.

Black Dike Group (Princess)

Location: T21IN, R21W, sec 2, NE/SW Lat. 35.2319N, Lon. 114 4939W
Quadrangle: Union Pass

Geology: Tertiary rhyolite dike in Precambrian granite.

Mineralization: calcite vein and gold-bearing quartz stringers in dike.

Years of Production: unknown

Mineral production: unknown amount of ore, up to $3 per ton (1931)

References: Lausen, 1931; Wilson and others, 1934,
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Frisco Mine

Location: T2IN, R20W, sec 16, NE/NE Lat. 35.210N, Lon. 114.4153W

Quadrangle: Union Pass

Geology: Quartz stringers at contact of Tertiary rhyolite flow and tuff with Precambrian
granite/gneiss.

Mineralization: Gold-bearing quartz stringers

Years of Production: 1900 to >1935

Mineral production: 44,000 tons of ore 1894-1916 ($14 Au per ton), total of $400,000 gold 1893-
1933

References: Gardner, 1936, Lausen, 1931

Golden Cycle Mine

Location: 2000 feet NW of Pyramid Mine

Quadrangle: Davis Dam

Geology: Quartz stringers occupying shear zone in coarse-grained granite
Mineralization: Gold-bearing quartz

Years of Production: unknown

Mineral production: unknown amount of ore, grade $1-$14 per ton gold
References: Lausen, 1931

Katherine Mine

Location: T2IN, R21W, sec 5, SW Lat. 35.2336N; Lon. 144.5469W

Quadrangle: Davis Dam

Geology: Tertiary trachyte and rhyolite flows and dikes against Precambrian gneiss/granite

Mineralization: Gold in quartz veins with calcite, adularia, and fluorite. Ore minerals include
silver, hematite, chalcocite. Up to 0.03% BeO in mill tailings

Years of Production: 1900-1940

Mineral production: $1,700,000 gold, $100,000 silver (1900-1933)

References: Wilson and others, 1934; Warner and others, 1959 (p. 102); Tenney, 1930; Buchanan,
1981.

New Chance Prospect

Location: T21N, R20W, sec 35 Lat. 35.1572N; Lon, 114.3861W

Quadrangle: Union Pass

Geology: Quartz vein in Tertiary rhyolite and andesite in contact with Precambrian granite.
Mineralization: Quartz vein with gold, silver; minerals include hematite, MnOx, adularia, fluorite.
Years of Production: (no production)

Mineral production: (no production); grade up to $64 per ton gold, 2 oz Ag

References: Schrader, 1909

OK Group

Location: T21IN, R20W, sec 4/9 Lat. 35.226IN Lon. 114.4164W
Quadrangle: Union Pass

Geology: Contact of Tertiary rhyolite with Precambrian granite.
Mineralization: Gold, pyrite, and galena in quartz

Years of Production: (no production)

Mineral production: (no production) Grades of 0.05 to 0.9 oz per ton gold
References: Schrader, 1909
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Pyramid Mine

Location: T21IN, R21W, sec 6, NW/SE Lat. 35.2306N Lon. 114.5597W

Quadrangle: Davis Dam

Geology: contacts of Tertiary rhyolite dikes in Precambrian granite

Mineralization: Quartz and calcite stringers with gold, silver, hematite. Similar to nearby
Katherine Mine

Years of Production: (no production)

Mineral production: (no production data)

References: Lausen, 1931; Schrader, 1909

Roadside Mine

Location: T21IN, R21W, sec 11/12 Lat. 35.2194N Lon. 114.4808W
Quadrangle: Union Pass

Geology: Quartz vein in fault contact of Tertiary rhyolite with Precambrian granite
Mineralization: Quartz-calcite veins and stringers with gold and silver

Years of Production: 1915-1936

Mineral production: 890 oz Au, 1,734 oz Ag (1932-1934)

References: Wilson and others, 1934; Gardner, 1936

San Diego Group

Location: T2IN, R20W, sec 10 Lat. 35.2164N Lon. 114.4031W
Quadrangle: Union Pass —

Geology: Veins in Tertiary rhyolite and diabase intruded into Precambrian granite
Mineralization: Quartz-adularia-calcite veinlets and stringers with Au and Ag

Years of Production: 1893 to 1906

Mineral production: 1000 bs ore @ $56 Au per ton in 1906. No other production data
References: Schrader, 1909

Sheeptrail-Boulevard Mine (Minnic)

Location: T2IN, R20W, sec 7 Lat. 35.2194N  Lon. 1144511W
Quadrangle: Union Pass

Geology: Vein along contact of Tertiary rhyolite with Precambrian granite
Mineralization: Quartz vein and stringers with calcite, hematite, MnOx, Au

Years of Production: >1865 to 1982

Mineral production: 15,000 tons of ore by 1906. No other production figures
References: Gardner, 1936; Schrader, 1909; Wilson and others, 1934; AZGS mine files

Tragedy Mine

Location: T2IN, R20W, sec 9, SE Lat. 35.2153N Lon. 114.4156W
Quadrangle: Union Pass

Geology: Vein at contact of Tertiary rhyolite with Precambrian granite
Mineralization: Quartz, iron-stained, with gold

Years of Production: 1903 to 1909

Mineral production: several hundred tons of ore by 1909; no other production figures
References: Schrader, 1909
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Tyro Mine

Location: T21IN, R20W, sec 6, SE/SE Lat. 35.2272N Lon. 114.4497W
Quadrangle: Union Pass

Geology: Tertiary rhyolite dikes in Precambrian granite

Mineralization: Quartz-calcite veins with fluorite, Au

Years of Production: 1902-1982(7)

Mineral production: (no production data), grade 0.3 to 11 oz/t Au, up to 56 oz/t Ag
References: Schrader, 1909; AZGS mine files

Union Pass Mine

Location: T21N, R20W, sec 29, NW/SE Lat. 35.1742N  Lon. 114.4342W
Quadrangle: Union Pass

Geology: Fault contact of Tertiary thyolite with Precambrian granite

Mineralization: Quartz veins in fault breccia; contains calcite, adularia, FeOx, MnOx
Years of Production: 1886 to (?)

Mineral production: small - no production data

References: Schrader, 1909

Mines in Union Pass district with no information
Expansion
Philadelphia
Monarch
Sunlight
Gold Chain
Burke
Mandalay
Bonanza
Banner
Quail

Mines in Union Pass district outside study area
King of Secret Pass
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