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INTRODUCTION
In 1990, the Goshute Indian Tribe contracted the U.S. 

Geological Survey to conduct a 3-year precious-metal assessment 
of its Reservation. The study included geological, geophysical, 
remote sensing, and geochemical investigations. A reconnaissance 
drainage basin geochemical survey was conducted on the 
Reservation in 1991. Follow-up drainage basin and rock 
geochemical sampling was undertaken in 1992. This report 
presents analytical results, sample descriptions, and basic 
statistical data for stream-sediment, heavy-mineral-concentrate, 
magnetite, and rock samples collected during these geochemical 
investigations. A final interpretive report incorporating these 
geochemical data will follow.

The Goshute Reservation is 109,013 acres (170 mi2 ) in size. 
The Reservation straddles the Nevada-Utah border, and includes 
parts of the Deep Creek Range, Antelope Valley, and Deep Creek 
Valley*(fig. 1). Topography varies from high, steep slopes in 
the Deep Creek Range, with elevations over 11,000 ft, to 
moderately high hills in the South Mountains, to low hills and 
flat-lying areas in the Antelope Valley, where elevations less 
than 5,800 ft are found. Vegetation is dominated by sagebrush in 
lower regions and mixed juniper, pifton, and sagebrush at 
intermediate elevations. Higher in the Deep Creek Range are 
ponderosa, spruce, fir, and aspen forests, and tundra above 
timberline. The Reservation is accessible from U.S. Highway 93 
to the west and remote gravel roads to the east. Within the 
Reservation, gravel and 4-wheel drive roads are numerous and 
provide access to most areas. Tribal permission is required for 
entry onto the Reservation.

GENERAL GEOLOGY
Preliminary geologic maps, cross-sections, and brief rock 

unit descriptions are found in Nutt and others (1992). The 
following is extracted largely from that report. The Reservation 
is underlain by Late Proterozoic schist and quartzite, Paleozoic 
sedimentary rocks, and Tertiary volcanic, intrusive, and 
sedimentary rocks. Tertiary and Quaternary alluvium is 
widespread, particularly in the northern half of the Reservation. 
Proterozoic metasedimentary rocks are limited to the outcrops 
along the Deep Creek Range and host the Queen of Sheba and Jumbo 
gold mines (fig. 1). Locally within the upper parts of the Deep 
Creek Range, Quaternary glacial till conceals bedrock.

Paleozoic rocks underlie the South Mountains. The most 
widespread units include the Cambrian Prospect Mountain 
Quartzite, undifferentiated Middle Cambrian carbonate rocks, 
Cambrian to Ordovician Notch Peak Formation, Ordovician Pogonip 
Group and Eureka Quartzite, undifferentiated Ordovician to 
Silurian dolomites, Devonian Sevy and Simonson Dolomites and 
Guilmette Formation, Devonian to Mississippian Chainman and Pilot 
Shales, and the Pennsylvanian Ely Limestone. Numerous small, 
jasperoid-bearing silver mines and prospects in Johnson Canyon
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are hosted by carbonate and clastic rocks of the Notch Peak 
Formation and overlying Pogonip Group. Elsewhere in the 
Paleozoic section, jasperoid is most commonly found replacing 
brecciated rock along fault contacts of the Pilot Shale-Guilmette 
Formation and Chainman Shale-Guilmette Formation.

The Ibapah pluton, a Late Eocene leucocratic monzogranite, 
underlies the high peaks in the central Deep Creek Range (fig. 1) 
and is found in the eastern part of the Reservation. Pegmatites 
related to the intrusion are found locally. Historical gold- 
silver, mercury, and tungsten mines are found along the northern 
and southern contacts of the pluton. At the Queen of Sheba mine, 
late-stage alaskite dikes are spatially associated with gold- 
bearing quartz veins. Sparse dikes, found principally in the 
South Mountains, may be related to the Ibapah pluton. These 
dikes are locally clay altered.

Eocene to Oligocene extrusive volcanic rocks underlie low 
ridges and isolated hills in Deep Creek and Antelope Valleys and 
extend into the South Mountains in the western part of the 
Reservation. These rocks are generally of intermediate 
composition. Flow breccias and scoria found locally suggest 
proximity to vents.

Rocks in the Reservation are structurally complex, having 
been deformed during the Mesozoic Sevier orogeny and Tertiary 
extension. A prominent range-bounding fault extends along much 
of the western flank of the Deep Creek Range, but diminishes in 
the South Mountains. Other structures, found principally in the 
South Mountains, include low-angle, younger-over-older faults, 
north- to northeast-trending broad folds, and north-trending 
down-to-the-west high-angle faults which parallel the large 
range-bounding fault.

METHODS OF STUDY 
Sample Media

Geochemical sample media include stream-sediment, heavy- 
mineral-concentrate, alluvial magnetite, and rock samples, 
collected to provide information about bedrock within drainage 
basins upstream from the sample sites. The chemical composition 
of stream-sediment samples reflects the overall chemistry of 
rocks contained within the drainage basins.

Ore-related minerals are commonly dense and heavy-mineral- 
concentrate samples from stream sediment provide information 
about these and other rock-forming dense minerals contained 
within the drainage basins. In addition, the heavy-mineral- 
concentrate sample permits chemical determination of some 
elements not easily detected in stream-sediment samples. 
Further, microscopic identification of nonmagnetic minerals in 
heavy-mineral-concentrate samples may provide additional 
information useful in delineating areas favorable for mineral 
deposits.

Alluvial magnetite samples were collected to assess their 
usefulness in areas of predominant carbonate outcrop, where 
heavy-mineral accumulations are sparse. Magnetite was collected



at most stream-sediment sample sites and to a lesser extent from 
mine and prospect dumps.

Rock samples were collected during the reconnaissance and 
follow-up geochemical studies, and while walking traverses 
related to geologic mapping. Sources include outcrops, float, 
and alluvium, as well as composite chip samples from mine and 
prospect pit dumps. Analyses of these fresh, weathered, and 
altered rock samples provide chemical data on unmineralized and 
mineralized areas.

Sample Collection
As is typical for most of the Basin and Range region, much 

of the Reservation is covered by thick, distally-derived 
Quaternary gravels. Thus, stream-sediment and heavy-mineral- 
concentrate sampling on the Reservation was confined primarily to 
first-order drainages at or near the bedrock/pediment gravel 
interface. This resulted in an uneven sampling distribution, 
with most samples collected in the eastern and southern parts of 
the Reservation (plate 1).

Stream-sediment samples were collected from 129 sites. Each 
stream-sediment sample consisted of alluvium from the active 
stream channel, composited by collecting sediment from several 
localities along a 10 m stretch of the channel. The sediment was 
sieved at the site to minus-10 mesh (2 mm). A 1 kg sample was 
collected in a cloth bag and air-dried, if necessary. Most of 
the drainages are intermittent and were dry at the time of 
collection. Where the bedrock is predominantly shale, many 
drainage basins have poorly defined active alluvial channels that 
were commonly filled with fine-grained soily sediment and covered 
with sagebrush. In these drainages, samples were collected from 
low points containing alluvial pebble and cobble trains. This 
problem was encountered most frequently in the South Mountains.

Heavy-mineral-concentrate samples were collected at all 129 
stream-sediment sample sites. Heavy-mineral-concentrate samples 
were collected from the same active alluvium as stream-sediment 
samples. A 14-inch gold pan was filled twice with stream 
sediment sieved to minus-10 mesh, resulting in approximately 14 
kg of material. This sieved alluvium was panned at the site when 
running water was available. However, more commonly, the sieved 
material was collected in a cloth bag for later panning. The 
alluvium was panned until most of the less-dense minerals 
(primarily quartz and feldspar), organic materials, and clays 
were removed. The panned sample was air-dried and saved for 
further laboratory preparation. In addition to heavy-mineral 
concentrates from stream sediment, heavy-mineral concentrates 
were collected from glacial till at six sites in the Deep Creek 
Range, from a soil in the northern part of the South Mountains, 
from the Queen of Sheba mine dump, and from wallrock (a pan 
concentrate from a clay-altered felsic dike) at the Bismark mine. 
A total of 141 heavy-mineral-concentrate samples were collected.

A total of 134 magnetite samples were collected from 
alluvium at 127 stream-sediment sample sites, from 6 mine and



prospect dumps, and from 1 soil. At each site, approximately 50 
mg of magnetite was collected by dragging a hand-held magnet 
through alluvium at sediment sample sites, through tailings at 
mine and prospect dumps, or through surficial soil, and saved in 
plastic bags for analysis.

A total of 439 rock samples were collected from outcrop, 
float, and alluvium throughout the Reservation. Rock samples 
were typically composite chip samples collected at the sites. 
Single grab samples were collected where compositing was not 
possible. Rock descriptions were recorded in field notes and 
later entered into the rock data base.

Sample Laboratory Preparation
Stream-sediment samples were sieved to minus-30 mesh (0.59 

mm) and then pulverized to a fine flour consistency. For each 
sample, an approximate 185 g portion was saved for chemical 
analysis; the remaining material was subsequently archived. The 
minus-30-mesh fraction was chosen over the more routinely used 
minus-80-mesh (0.177 mm) fraction to minimize fine eolian sand 
and silt contamination, which commonly contributes to stream 
sediments in arid environments.

Panned concentrate samples were sieved to minus-20 mesh 
(0.84 mm), and then gravity separated using bromoform (specific 
gravity about 2.85) to remove remaining light minerals, primarily 
quartz and feldspar. The resultant heavy-mineral-concentrate 
sample was separated into magnetic, paramagnetic, and nonmagnetic 
fractions using a modified Frantz Isodynamic Separator. The 
magnetic fraction was removed at a setting of 0.25 ampere and 
contains primarily magnetite. The paramagnetic fraction was 
removed at 1.75 ampere and consists largely of ferromagnesian 
silicates and iron oxides. The remaining nonmagnetic fraction of 
the heavy-mineral concentrate contains many ore-related minerals 
including sulfide minerals, gold and other native metals, and 
some accessory oxides and silicates. The nonmagnetic heavy- 
mineral-concentrate samples were weighed and samples greater than 
50 mg were split using a Jones splitter. One split was hand 
ground with an agate mortar and pestle for chemical analysis and 
the other split was used for microscopic mineralogical analysis. 
Clean quartz sand was hand ground between samples to clean the 
mortar and pestle, thereby reducing the risk of contamination 
among samples. Nonmagnetic heavy-mineral-concentrate samples 
weighing less than 50 mg were examined microscopically for 
mineralogical content prior to grinding.

Magnetite samples were hand ground with an agate mortar and 
pestle. Clean quartz sand was hand ground between samples.

Rock samples were coarsely crushed to pea-sized pieces and 
then split with a Jones splitter. For each sample, an 
approximate 185 g portion was pulverized and saved for chemical 
analysis and subsequent archival of remaining material. Clean 
quartz rock and sand was crushed and pulverized, respectively, 
between samples to reduce the risk of contamination among 
samples.



ANALYTICAL TECHNIQUES 
Semiquantitative Emission Spectrography

The minus-30-mesh stream-sediment, minus-20-mesh nonmagnetic 
heavy-mineral-concentrate, magnetite, and rock samples were 
analyzed by a direct-current arc, semiquantitative emission 
spectrographic (SES) technique (Adrian and others, 1990). 
Spectrographic results were determined by visually comparing 
spectra derived from the sample against spectra obtained from 
laboratory reference standards made from pure oxides and 
carbonates. Standard concentrations are geometrically spaced 
over any given order of magnitude as follows: 100, 50, 20, 10, 5, 
2 etc. Samples whose concentrations were estimated to fall 
between those values were assigned values of 70, 30, 15, 7, 3, 
1.5 etc. The precision of this analytical technique is 
approximately ± one reporting interval at the 83 percent 
confidence level and ± two reporting intervals at the 96 percent 
confidence level (Motooka and Grimes, 1976). Values determined 
for the major elements Fe, Mg, Ca, Na, Ti, and P are given in 
weight percent; all other values are in parts per million 
(micrograms/gram). Trace elements determined include Ag, As, Au, 
B, Ba, Be, Bi, Cd, Co, Cr, Cu, Ga, Ge, La, Mn, Mo, Nb, Ni, Pb, 
Sb, Sc, Sn, Sr, Th, V, W, Y, Zn, and Zr. In addition, palladium 
and platinum were determined in the heavy-mineral-concentrate 
samples. Upper and lower limits of determination for elements 
determined by SES are listed in table 1.

Wet Chemical Techniques
Stream-sediment and rock samples were analyzed by several 

wet chemical techniques in addition to SES. Concentrations of 
Ag, As, Au, Bi, Cd, Cu, Mo, Pb, Sb, and Zn were determined by 
inductively coupled plasma-atomic emission spectrometry (ICP-AES) 
using the procedure developed by Motooka (1990). Samples were 
decomposed with concentrated hydrochloric acid and hydrogen 
peroxide in a hot-water bath. Metals were extracted in 
diisobutyl ketone (DIBK)/Aliquat 336 in the presence of ascorbic 
acid and potassium iodide. The DIBK/Aliquat 336 phase was then 
aspirated directly into the plasma and element concentrations 
were determined simultaneously with a multichannel ICP-AES 
instrument. Several of the extremely high concentrations of 
trace elements in rocks shown in Table 10 reflect mineralized 
samples. Rock samples with high copper content (above 10000 ppm) 
required dilution for the ICP-AES method because of copper 
interferences on other elements. Thus, ICP-AES trace-element 
analyses for mineralized rocks with high copper content 
(principally those from mines and prospects) are qualitative 
estimates and should be used cautiously.

Concentrations of gold and thallium in the stream-sediment 
and rock samples were determined by the atomic absorption 
spectrophotometry (AAS) technique of O'Leary and Chao (1990). 
The samples were digested using a series of hydrofluoric acid, 
aqua-regia, and hydrobromic acid-bromine solutions. Gold and 
thallium were separated and concentrated by extraction into



methyl isobutyl ketone and determined by flame AAS. Samples 
analyzed by this technique with gold concentrations of less than 
0.050 ppm were subsequently analyzed by graphite furnace AAS, 
which has a 0.002 ppm lower determination limit for gold (O'Leary 
and Chao (1990).

Mercury was measured in stream-sediment and rock samples 
using the cold-vapor AAS technique of O'Leary and others (1990). 
The samples were decomposed with nitric acid and sodium 
dichromate. Mercury (II) was reduced to mercury gas with 
hydroxylamine hydrochloride and stannous chloride in a continuous 
flow system, releasing the gas into the quartz cell of an atomic 
absorption spectrophotometer where the mercury concentration was 
determined.

Concentrations of fluorine (as fluoride) were determined on 
selected stream-sediment and rock samples by selective-ion 
electrode analysis using the method of O'Leary and Hopkins 
(1990) . Samples were fused with lithium metaborate, and then 
dissolved in nitric acid. A complexing buffer was added, and 
fluorine concentrations were determined using a fluorine- 
selective ion electrode. Only samples collected during the first 
year of the geochemical study were analyzed for fluorine. 
Fluorine determinations were subsequently discontinued because of 
the relatively low concentrations and lack of variability found 
in the first-year samples.

Selected rock samples (primarily jasperoids) were analyzed 
for selenium using a continuous-flow hydride generation AAS 
(Welsch and others, 1990). The samples were digested using 
nitric, perchloric, and hydrofluoric acids; hydrochloric acid was 
added to form Se (IV), which is necessary for hydride generation. 
A mixture of hydrochloric acid, sodium borohydride, and sodium 
hydroxide was added to produce selenium hydride. The selenium 
hydride was then stripped and transported with inert gas to the 
atomizer of the atomic absorption spectrophotometer where 
selenium concentration was determined.

Tungsten was determined in selected rock samples (primarily 
jasperoids) by a visible spectrophotometric method (O'Leary and 
Welsch, 1990). The samples were decomposed with nitric, 
hydrofluoric, and hydrochloric acids. Stannous chloride and 
dithiol solution was added to reduce the tungsten, forming a blue 
tungsten-dithiol complex, which was then extracted into heptane. 
The color intensity of the tungsten-dithiol complex is 
proportional to the concentration of tungsten in the sample. 
Tungsten concentrations were determined using a visible 
absorption spectrophotometer.

The elements determined by the various wet chemical 
techniques and their limits of determination are listed in table 
2. In tables 7 (stream sediments) and 10 (rocks), discrepancies 
for certain elements analyzed by different analytical methods, 
such as values determined for gold, may be attributable to the 
particulate nature of minerals that contain gold, to the 
different sample weights used, and to the different dissolution 
and extraction procedures. For gold in particular, the AAS



analytical method provides the most statistically representative 
results, due to the larger sample weight analyzed; a 10-gram 
sample weight is used for the AAS analysis, whereas a 10- 
milligram sample weight is used in the SES technique.

STATISTICAL SUMMARY AND COMPUTERIZED DATA STORAGE
Analytical data for the stream-sediment, heavy-mineral- 

concentrate, magnetite, and rock samples are summarized 
statistically in tables 3 through 6, respectively. Included for 
each variable (element) in these tables are minimum and maximum 
values, information on qualified (undetermined) data, and values 
for the 25th, 50th, 75th, 95th, and 97.5th percentiles. These 
univariate statistics were computed using the U.S. Geological 
Survey STATPAC series of computer programs (Grundy and Miesch, 
1987). Histograms for elements determined in stream-sediment, 
heavy-mineral-concentrate, magnetite, and rock samples are 
provided in appendices 1 through 4, respectively.

The analytical results and coded descriptive geologic 
information in Tables 7-10 were entered into the U.S. Geological 
Survey Branch of Geochemistry data base. The analytical data may 
be retrieved from the data base and converted to a binary form 
(STATPAC) for computerized statistical analysis or publication 
(VanTrump and Miesch, 1977).

A digital version of this report (minus figures and plate) 
is available on a 3.5 inch, 1.44 MB MS-DOS formatted, magnetic 
diskette as part B of this report (Eppinger and others, 1994). 
Access to this information requires an IBM compatible computer 
using MS DOS and a 3.5 inch high density disk drive. The 
diskette contains the analytical results, sample descriptions, 
and geographic coordinates for the stream-sediment, heavy- 
mineral-concentrate, magnetite, and rock samples. Data files on 
the diskette are in dBASE 3 (.DBF) format. An ASCII file 
contains associated text describing analytical methods and 
listing determination limits, univariate statistics, histograms, 
and references.

DESCRIPTION OF DATA TABLES
Table 7 contains sample description and geochemical data for 

stream-sediment samples collected during this study. 
Corresponding data are found in table 8 for heavy-mineral- 
concentrate samples, table 9 for magnetite samples, and table 10 
for rock samples. Sample site locations are given as latitude 
and longitude in both decimal degree and degree-minute-second 
formats in the tables. Sample descriptions include columns for 
state, county, sample media and description, sample character, 
and sample source. The following list summarizes sample 
description column headings for tables 7 through 10.

Column Identifier Explanation

INDEX sample sequence number in table 
FIELD NO. sample field identification number

8



Column Identifier Explanation

LATITUDE latitude in decimal degrees
LONGITUDE longitude in decimal degrees
DLAT degrees latitude
MLAT minutes latitude
SLAT seconds latitude
DLON degrees longitude
MLON minutes longitude
SLON seconds longitude
ST state
COUNTY county
SAMPLE MEDIA type of sample media (for stream- 

sediment, heavy-mineral- 
concentrate, and magnetite samples 
only)

SAMPLE NAME & DESCRIPTION field name and brief description
(for rock samples only)

SAMPLE CHARACTER indicates composite or grab sample
SAMPLE SOURCE sample collected from outcrop,

float, alluvium, etc.

Subsequent columns in the data tables contain geochemical data. 
Column identifiers consist of two lines, the first giving the 
chemical element symbol and units of measurement and the second 
listing a code letter for the analytical method used for the 
element in that particular column. Element names and associated 
symbols are shown in tables 1 and 2. The analytical methods and 
associated code letters are as follows:

A atomic absorption spectrophotometry
G graphite-furnace atomic absorption spectrophotometry
I inductively coupled plasma-atomic emission spectrometry
E selective ion electrode analysis
S semiquantitative emission spectrography
H hydride generation atomic absorption spectrophotometry
V visible spectrophotometry

In the data tables (tables 7-10), the letter "N" indicates that 
an element was looked for but not observed at the concentration 
shown. A ">" indicates that an element was detected but in 
concentration above the upper limit of determination shown. For 
all elements except fluorine and selenium, a "<" indicates that 
an element was detected but present in concentrations below the 
lower limit of determination shown. For fluorine and selenium, a 
"<" indicates simply that the value was below the lower limit of 
determination, as no "N" is reported for these elements.
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Table 1. Limits of determination for semiquantitative emission 
spectrography. [Spectrographic limits of determination are 
based on a 10-mg sample. The Spectrographic limits of 
determination for heavy-mineral-concentrate samples are 
based on a 5-mg sample weight, and are therefore two 
reporting intervals higher than the limits shown here]

Elements Lower Determination
Limit

Upper Determination
Limit

Percent
Iron
Magnesium
Calcium
Sodium
Titanium
Phosphorous

Silver
Arsenic
Gold
Boron
Barium
Beryllium
Bismuth
Cadmium
Cobalt
Chromium
Copper
Gallium
Germanium
Lanthanum
Manganese
Molybdenum
Niobium
Nickel
Lead
Antimony
Scandium
Tin
Strontium
Thorium
Vanadium
Tungsten
Yttrium
Zinc
Zirconium
Palladium
Platinum

(Fe)
(Mg)
(Ca)
(Na)
(Ti)
(P)

(Ag)
(As)
(Au)
(B)

(Ba)
(Be)
(Bi)
(Cd)
(Co)
(Cr)
(CU)

(Ga)
(Ge)
(La)
(Mn)
(Mo)
(Nb)
(Ni)
(Pb)
(Sb)
(Sc)
(Sn)
(Sr)
(Th)
(V)
(W)
(Y)

(Zn)
(Zr)
(Pd)*
(Pt)*

0.05
0.02
0.05
0.2
0.002
0.2

Parts
0.5

200
10
10
20
1

10
20
10
10
5
5

10
50
10
5

20
5

10
100

5
10

100
100
10
20
10

200
10
5

20

20
10
20
5
1

10

per million
5,000

10,000
500

2,000
5,000
1,000
1,000

500
2,000
5,000

20,000
500
100

1,000
5,000
2,000
2,000
5,000

20,000
10,000

100
1,000
5,000
2,000

10,000
10,000
2,000

10,000
1,000
1,000
1,000

* Determined for heavy-mineral-concentrate samples only; based on 
a 5 mg sample.
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Table 2. Limits of determination for wet chemical techniques. 
[I, inductively coupled plasma-atomic emission 
spectrometry*; A, atomic absorption spectrophotometry; 6, 
graphite furnace atomic absorption spectrophotometry; H, 
hydride generation atomic absorption spectrophotometry; V, 
visible spectrophotometry; E, selective-ion electrode 
analysis; ppm, parts per million; pet, percent.]

Analytical Lower Determination Upper Determination 
Element Method Limit Limit

Silver
Arsenic
Gold
Bismuth
Cadmium
Copper
Molybdenum
Lead
Antimony
Zinc
Thallium
Gold
Mercury
Selenium
Tungsten
Fluorine

(Ag)
(As)
(Au)
(Bi)
(Cd)
(Cu)
(Mo)
(Pb)
(Sb)
(Zn)
(Tl)
(Au)
(Hg)
(Se)
(W)
(F)

I
I
I
I
I
I
I
I
I
I
A
G
A
H
V
E

0.045
0.60
0.15
0.60
0.03
0.03
0.09
0.60
0.60
0.02
0.050
0.002
0.02
0.10
1.0
0.01

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pet

1,500
3,000
2,400
1,500

500
1,200
1,500
12,000
800
500

34

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

* Limits of determination shown here for inductively coupled 
plasma-atomic emission spectrometry are nominal, and limits 
may be variable in the data tables. The variability in 
limits of determination for an element is due to variable 
sample weight used, dilution of the sample solution, or 
instrumental interference correction.
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Table 3. Basic statistics for stream-sediment samples collected 
from the Goshute Indian Reservation, NV and UT. [B, not 
analyzed; L, detected but below lower determination limit; 
N, not detected at lower determination limit; 6, greater 
than upper determination limit; ppm, parts per million; pet, 
percent; -A, atomic absorption spectrophotometry; -G, 
graphite furnace atomic absorption spectrophotometry; -I, 
inductively coupled plasma-atomic emission spectrometry; -E, 
selective-ion electrode analysis; -S, semiquantitative 
emission spectrography; Valid indicates number of samples 
not qualified by N, L, or G]

Minimum Maximum Percentiles
Element Total Value

Hg ppm- A 129
Tl ppm-A 129
Au ppm-G 129
Ag ppm-I 129
As ppm-I 129

Au ppm-I 129
Bi ppm-I 129
Cd ppm-I 129
Cu ppm-I 129
Mo ppm-I 129

Pb ppm-I 129
Sb ppm-I 129
Zn ppm-I 129
F pct-E 122
Ca pct-S 129

Fe pct-S 129
Mg pct-S 129
Na pct-S 129
P pct-S 129
Ti pct-S 129

Ag ppm-S 129
As ppm-S 129
Au ppm-S 129 
B ppm-S 129
Ba ppm-S 129

Be ppm-S 127
Bi ppm-S 129
Cd ppm-S 129
Co ppm-S 129
Cr ppm-S 129

0.02
0.20
0.002
0.047
0.82

0.34
0.64
0.036
0.41
0.13

6.4
0.61
15
0.01
0.05

1.5
0.15
0.2
0.2
0.15

0.5
  

10
150

1
15
  
10
10

Value

1.5
1.4
1.9
3.6
48

7.7
3.4
2.5
33
6.4

110
15
200
0.16
20

20
10
5
1
1

5
  

700
2000

10
15
  
20
500

Valid B

75
129

7
47

111

2
9

125
129
129

129
90

129
120
113

129
128
127
10

123

10
0
0

113
129

99
1
0

46
122

0
0
0
0
0

0
0
0
0
0

0
0
0
7
0

0
0
0
0
0

0
0 
0
0
0

2
0
0
0
0

L

0
0
10
0
0

0
0
0
0
0

0
0
0
2
0

0
0
0
7
0

13
0 
0
14
0

24
0
0
63
3

N G

54 0
0 0
112 0
82 0
18 0

127 0
120 0
4 0
0 0
0 0

0 0
39 0
0 0
0 0
0 16

0 0
0 1
0 2
112 0
0 6

106 0
129 0 
129 0
2 0
0 0

4 0
128 0
129 0
20 0
4 0

25th

0.02N
0.35
0.002N
0.045N
2.5

0.15N
0.60N
0.15
10
0.55

17
0.60N
38
0.02
1

2
1
0.7
0.2N
0.3

0.5N

15
300

1
ION

10L
15

50th

0.02
0.50
0.002N
0.045N
6.5

0.15N
0.60N
0.29
14
0.8

21
1.1
48
0.03
10

3
2
1
0.20N
0.5

0.50N

30
500

1.5
ION

10L
20

75th

0.02
0.65
0.002N
0.079
11

0.15N
0.60N
0.43
18
1.1

27
1.7
62
0.05
20

5
5
2
0.2N
0.7

0.5N

70
700

2
ION

10
50

95th

0.05
0.95

97.5th

0.06
1.2

0.0020.002
0.33
21

0.56
30

0.15N0.15N
1.0
0.95
24
3.7

39
3.2
120
0.085
20G

8.5
8.5
5
0.2
1

0.5

300
1000

8.5
ION

15
300

2.2
1.1
27
4.2

65
4.5
160
0.11
20G

10
10
5
0.25
1G

0.7

400
1500

10
ION

15
400
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Table 3. Basic statistics for stream sediments...(continued).

Minimum Maximum Percentiles
El<

Cu
Ga
Ge
La
Mn

Mo
Nb
Ni
Pb
r-ii_so

Sc
Sn
Sr
Th
V

W 
Y
Zn
Zr

iment

ppm-S
ppm-S
ppm-S
ppm-S
ppm-S

ppm-S
ppm-S
ppm-S
ppm-S
ppm-S

ppm-S
ppm-S
ppm-S
ppm-S
ppm-S

ppm-S 
ppm-S
ppm-S
ppm-S

Total

129
129
129
129
129

129
129
129
129
129

129
129
129
129
129

129 
129
129
129

L Value

5
10

50
150

5
20
5
10

5
15
100
100
10

10
  
20

Value

70
150

1000
5000

7
200
300
150

20
15
300
150
500

300
  
1000

Valid

117
129
0
54

128

9
15

116
116
0

79
1

33
5

129

0 
92
0

127

B

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0
0
0

L

6
0
0
41
0

17
24
5
10
0

35
1
47
3
0

0 
27
4
0

N 6

6 0
0 0
129 0
34 0
0 1

103 0
90 0
8 0
3 0
129 0

15 0
127 0
49 0
121 0
0 0

129 0 
10 0
125 0
0 2

25th

7
30

SON
500

5N
20N
7
10

5L
ION
100N
100N
30

10L
200N
100

50th

15
50

SOL
700

5N
2 ON
15
15

5
ION
100L
100N
50

10
200N
150

75th

20
70

50
1000

5N
20L
20
20

7
ION
100
100N
100

20
200N
300

95th

50
100

250
1500

5
75
100
50

10
ION
150
100L
200

50
200N
50

97.5th

50
100

400
1500

5
130
130
50

15
ION
180
100
400

70
200L
700
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Table 4. Basic statistics for heavy-mineral-concentrate samples 
collected from the Goshute Indian Reservation, NV and UT. 
[B, not analyzed; L, detected but below lower determination 
limit; N, not detected at lower determination limit; 6, 
greater than upper determination limit; pet, percent; ppm, 
parts per million; -S, semiquantitative emission 
spectrography; Valid indicates number of samples not 
qualified by N, L, or 6]

Minimum Maximum Percentiles
Element

Ca pct-S
Fe pct-S
Mg pct-S
Na pct-S
P pct-S

Ti pct-S
Ag ppm-S
As ppm-S
Au ppm-S
B ppm-S

Ba ppm-S
Be ppm-S
Bi ppm-S
Cd ppm-S
Co ppm-S

Cr ppm-S
Cu ppm-S
Ga ppm-S
Ge ppm-S
La ppm-S

Mn ppm-S
Mo ppm-S
Nb ppm-S
Ni ppm-S
Pb ppm-S

Sb ppm-S
Sc ppm-S
Sn ppm-S
Sr ppm-S
Th ppm-S

V ppm-S
W ppm-S
Y ppm-S
Zn ppm-S
Zr ppm-S

Pd ppm-S

Tota

141
141
141
141
141

141
141
141
141
141

141
141
141
141
141

141
141
141
141
141

141
141
141
141
141

141
141
141
141
141

141
141
141
141
141

141
1 A 1

1 Value

0.15
0.1
0.05
0.5
0.5

0.007
1
500
30
20

50
2
50
___
20

20
10
10
     
100

20
10
50
10
20

300
10
20
200
200

20
50
20
700
20

Value

30
10
10
1.5
15

2
10000
20000
1000
100

10000
200
2000

 
70

2000
700
70
     
2000

1000
300
2000
1000
5000

3000
150
1500
1000
5000

500
5000
5000
700
2000

Valid

133
139
134

7
91

125
19
6
6

40

97
39
15
0
21

80
81
34
0
84

137
11
42
87
63

9
36
29
37
30

93
31

116
1

69

0 
n

B

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
n

L

2
1
5
10
19

0
10
1
2
37

16
15
2
0
16

18
25
20
0
12

4
3
22
16
25

5
14
4
19
8

29
6
9
0
2

0 
n

N 6

6 0
1 0
2 0
124 0
31 0

0 16
112 0
134 0
132 1
64 0

7 21
87 0
120 4
141 0
104 0

43 0
35 0
87 0
141 0
34 11

0 0
127 0
77 0
38 0
50 3

127 0
89 2
108 0
85 0
99 4

19 0
104 0
16 0
140 0
1 69

141 0 
i AI n

25th

1.5
0.5
0.15
0.5N
0.5L

0.07
IN
SOON
2 ON
2 ON

50
2N
2 ON

20N

2 ON
10L
ION

100L

50
ION
SON
ION
2 ON

200N
ION
2 ON
200N
200N

20L
SON
30
SOON
300

50th 75th

5 10
1 2
0.7 5
0.5N 0.5N
0.7 5

0.2 1.5
IN IN
SOON SOON
20N 20N
20L 20

200 2000
2N 2
20N 20N

20N 20L

20 100
10 30
ION 10L

150 500

70 200
ION ION
SON 50
15 300
20L 100

200N 200N
ION 10
20N 20N
200N 200
200N 200L

30 70
SON SOL
150 500
SOON SOON
2000 2000G

95th

20
5
7
0.5L
10

2G
15
SOON
20L
50

10000G
30
2000

30

700
150
30

2000G

700
20
300
700
2000

700
50
700
700
5000

100
500
1500
SOON
2000G

97.5th

20
7
7
0.5
10

2G
150
1000
600
50

10000G
40
2000G

50

850
180
50

2000G

850
40
850
700
3500

1000
100
1000
1000
5000G

150
2000
3500
SOON
2000G
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Table 5. Basic statistics for magnetite samples collected from 
the Goshute Indian Reservation, NV and UT. [B, not 
analyzed; L, detected but below lower determination limit; 
N, not detected at lower determination limit; 6, greater 
than upper determination limit; pet, percent; ppm, parts per 
million; -S, semiquantitative emission spectrography; Valid 
indicates number of samples not qualified by N, L, or 6]

Element Total

Ca pct-S134
Fe pct-S134
Mg pct-S134
Na pct-S134
P pct-S134

Ti pct-S134
Ag ppm-S 134
As ppm-S 134
Au ppm-S 13 4
B ppm-S 134

Ba ppm-S 134
Be ppm-S 134
Bi ppm-S 134
Cd ppm-S 13 4
Co ppm-S 134

Cr ppm-S 134
Cu ppm-S 134
Ga ppm-S 134
Ge ppm-S 13 4
La ppm-S 134

Mn ppm-S 134
Mo ppm-S 134
Nb ppm-S 13 4
Ni ppm-S 134
Pb ppm-S 134

Sb ppm-S 134
Sc ppm-S 134
Sn ppm-S 13 4
Sr ppm  S 134 
Th ppm-S 134

V ppm-S 134
W ppm-S 134
Y ppm-S 134
Zn ppm-S 13 4
Zr ppm-S 134

Pd ppm-S 134
Pt ppm-S 134

Minimum Maximum 
Value Value Valid

0.1
20
0.05

1
     

0.15
1
500
  
20

50
2
  
  
20

30
10
10
  
150

100
10
50
10
20

200
10
20

200

70
  
20
500
30

  
  

5
50
2
1
   

2
300
1000
  
150

5000
15
  
  
2000

5000
2000
1000
  
1500

10000
50
100
10000
1000

1000
70
500

200

2000
  
300
10000
2000

  
  

121
46

131
2

0

62
9
4

0
14

116
46
0
0

126

133
121
111
0
11

134
44
12

129
79

6
51
12
0
1

110
0
36

117
122

0
0

Percentiles
B

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0

L

10
0
3
7
0

0
4
2
0
14

12
12
0
0
7

1
8
7
0
3

0
25
46
3
23

0
30
2
0
4

0
0
32
5
0

0
0

N G

3 0
0 88
0 0
125 0
134 0

0 72
121 0
128 0
134 0
106 0

6 0
76 0
134 0
134 0
0 1

0 0
5 0
16 0
134 0
120 0

0 0
65 0
76 0
2 0
32 0

128 0
53 0
120 0
134 0 
129 0

0 24
134 0
66 0
12 0
0 12

134 0
134 0

25th

0.15
50
0.5
0.5N

1
IN
SOON

20N

150
2N

100

200
100
50

100N

1500
ION
SON
70
20L

200N
ION
20N

200N

1000

20N
700
100

50th

0.3
50G
0.7
0.5N

2 G
IN
SOON

20N

300
2N

150

700
150
100

100N

2000
10L
SON
200
20

200N
10L
2 ON

200N

1500

20L
1500
150

75th

1
50G
1
0.5N

2G
IN
SOON

20N

500
2

200

1500
200
200

100N

5000
10
SOL
500
50

200N
15
20N

200N

2000

20
2000
200

95th

1.5
50G
1.5
0.5L

2 G
1.3
SOON

30

1000
7

500

2000
500
500

700

7000
20
50
1000
130

200N
50
40

200N

20000G

80
3000
2000G

97.5th

2
50G
1.8
.5L

2G
2.5
500
  
60

1300
8.5

700

3000
1300
500

850

7000
20
70
1000
180

400
70
150

200L

20000G

200
3000
2000G
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Table 6. Basic statistics for rock samples collected from the
Goshute Indian Reservation, NV and UT. [B, not analyzed; L, 
detected but below lower determination limit; N, not 
detected at lower determination limit; G, greater than upper 
determination limit; ppm, parts per million; pet, percent; - 
A, atomic absorption spectrophotometry; -G, graphite furnace 
atomic absorption spectrophotometry; -I, inductively coupled 
plasma-atomic emission spectrometry; -E, selective-ion 
electrode analysis; -S, semiquantitative emission 
spectrography; -H, hydride generation atomic absorption 
spectrophotometry; -V, visible spectrophotometry; Valid 
indicates number of samples not qualified by N, L, or G]

Minimum Maximum Percentiles
Element Total Value

Hg ppm-A437
Tl ppm-A439
Au ppm-G439
Ag ppm-I 439
As ppm-I 439

Au ppm-I 439
Bi ppm-I 439
Cd ppm-I 439
Cu ppm-I 439
Mo ppm-I 439

Pb ppm-I 439
Sb ppm-I 439
Zn ppm-I 439
F pct-E253
Ca pct-S439

Fe pct-S439
Mg pct-S439
Na pct-S439
P pct-S439
Ti pct-S439

Ag ppm-S439
As ppm-S 439
Au ppm-S 43 9
B ppm-S 439
Ba ppm-S 439

Be ppm-S 439
Bi ppm-S 439
Cd ppm-S 439
Co ppm-S 439
Cr ppm-S 439

0.02
0.05
0.002
0.045
0.65

0.11
0.61
0.021
0.084
0.066

0.61
0.60
0.083
0.01
0.05

0.05
0.02
0.2
0.2
0.002

0.5
200
  
10
20

1
10
20
10
10

Value

34
46
31
16000
11000

58
98
590
33000
270

85000
28000
86000
0.12

20

20
10
5
0.5

1

5000
2000
  
200
5000

50
70
70
300
2000

Valid

258
374
82

184
359

16
22

315
436
393

413
231
435
174
318

413
407
81
11

401

80
33
0

134
312

78
6
9

39
87

B

2
0
0
0
0

0
0
0
0
0

0
0
0
186
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

L

0
15
20
0
0

0
1
0
0
0

0
0
0
79
33

8
24
13
20
16

16
20
1
77
51

55
9
1
24
60

N

176
50
337
255
80

423
416
124
2
46

26
208
3
0
48

15
2
344
408
20

343
386
438
228
69

304
424
429
376
292

6

3
0
0
0
0

0
0
0
1
0

0
0
1
0
40

3
6
1
0
2

0
0
0
0
7

2
0
0
0
0

25th

0.02N
0.05
0.002N
0.045N
1

0.10N
0.60N
0.050N
1.7
0.2

2.5
0.60N
5.1
0.01L
0.05

0.2
0.07
0.2N
0.2N
0.01

0.5N
200N
ION
ION
20L

IN
ION
20N
ION
ION

50th

0.03
0.3
0.002N
0.067N
6

0.15N
0.60N
0.081
4.3
0.67

6.8
0.75
15
0.01
0.5

1
0.2
0.2N
0.2N
0.03

0.5N
200N
ION
ION
70

IN
ION
2 ON
ION
ION

75th

0.32
0.95
0.002N
0.14
75

0.15N
0.67N
0.23
11
2.2

19
13
42
0.02
10

2
1
0.2N
0.2N
0.1

0.5N
200N
ION
10
300

1L
ION
2 ON
ION
10L

95th

3
4.9
0.10
16
540

1.5N
0.67N
2.7
290
15

110
220
510
0.04
20G

10
10
5
0.2L
0.5

13
250
ION
70
2000

5
ION
20N
15
70

97.5th

7.8
9.4
0.15
89
1200

0.16
1.3
29
4300
33

26000
2700
3200
0.07
20G

15
10
5
0.2
0.85

130
600
ION
100
5000

7
10L
20N
20
200

18



Table 6. Basic statistics for rock samples...(continued).

Minimum Maximum Percentiles
Element: Total

Cu ppm-S 439
Ga ppm-S 439
Ge ppm-S 439
La ppm-S 439
Mn ppm-S 439

Mo ppm-S 43 9
Nb ppm-S 439
Ni ppm-S 439
Pb ppm-S 439
Sb ppm-S 439

Sc ppm-S 439
Sn ppm-S 43 9
Sr ppm-S 439
Th ppm-S 439
V ppm-S 43 9

W ppm-S 439
Y ppm-S 439
Zn ppm-S 439
Zr ppm-S 439
Se ppm-H149

W ppm-V147

Value

5
5
___
50
10

5
20
5
10
100

5
30
100
  » »«.

10

20
10
200
10
0.10

1.0

Value

10000
150

150
5000

200
50
500
20000
7000

30
30
5000

1500

50
70
10000
1000
9.0

58

Valid

234
123
0
25

350

49
9

149
135
27

32
1

50
0

239

14
50
28

263
117

112

B

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
290

292

L

58
46
0
27
44

39
25
102
37
9

31
2
36
0
76

13
37
10
51
32

0

N

146
270
439
387
38

351
405
188
263
403

376
436
351
439
124

412
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APPENDICES

The following letter codes are used in appendices 1-4: 
B, not analyzed; L, detected but below lower determination limit; 
N, not detected at lower determination limit; G, greater than 
upper determination limit; ppm, parts per million; pet, percent; 
-A, atomic absorption spectrophotometry; -G, graphite-furnace 
atomic absorption spectrophotometry; -I, inductively coupled 
plasma-atomic emission spectrometry; -E, selective-ion electrode 
analysis; -S, semiquantitative emission spectrography; -H, 
hydride generation atomic absorption spectrophotometry; -V, 
visible spectrophotometry.
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Appendix 1. Histograms for stream-sediment samples collected
from the Goshute Indian Reservation, NV and UT. [Histograms 
are not shown for the following elements, for which all 
concentrations were qualified as not detected, or as less 
than the lower limit of determination: As-S, Au-S, Cd-S, 
Ge-S, Sb-S, W-S, and Zn-S. See beginning of Appendices 
section for explanation of letter codes used]
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Appendix 1. Histograms for stream-sediment samples...(continued).
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Appendix 1. Histograms for stream-sediment samples...(continued).

Sb ppm-I
Value

No

1
2
3
4
5
6
7
8

1.
1
2
3
5
7,

15,

Qual. V<

.700

.000

.500

.000

.000

.000

.000

.000

ilues
Percentages

.()0

No.
9

24
26
19

8
1
2
1

B
0

.0

5.00

%
6.98

18.60
20.16
14.73
6.20

.78
1.55

.78

N
39

30.2

10,

Cum.
9

33
59
78
86
87
89
90

L G
0 0

.0 .0

Percen
.00

Cum. » Tot
7.0 62.8

25.6 44.2
45.7 24.0
60.5 9.3
66.7 3.1
67.4 2.3
69.0 .8
69.8 .0

Unqual Anal
90 129

69.8

t of Values
20.00

15.00

Cum
48
72
98

117
125
126
128
129

Read
129

25.

Tot C
37.2
55.8
76.0
90.7
96.9
97.7
99.2

100.0

00

urn %
62.
44.
24.

9.
3,
2.

30.

.8

.2

.0

.3

.1

.3

.8

.0

.0(

.700 -fXXXXXXXXXXXXXI
1.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
1.500 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
2.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
3.000 -fXXXXXXXXXXXI 
5.000 +XI 
7.000 -fXXI

10.000 -f
15.000 -fXI

.00 
5.00 

Each increment

Zn ppm-I
Value

1 15.000
2 20.000
3 30.000
4 50.000
5 70.000
6 100.000
7 150.000
8 200.000

No. Qual. Values
Percentages

.00

No.
3

10
22
52
21
15
3
3

B
0
.0

10.00

(e

2
7

17
40
16
11
2
2

10 

ach

%
.33
.75
.05
.31
.28
.63
.33
.33

N
0
0

20

.00 
15.00 

X or 1 plotted) -

Cum.
3

13
35
87

108
123
126
129

L G
0 0
.0 .0

Percent
.00

C
2.3
10.1
27.1
67.4
83.7
95.3
97.7

100.0

urn.
97
89
72
32
16
4
2

Dnqual
129

20.00

» Tot
.7
.9
.9
.6
.3
.7
.3
.0

Anal
129

25. 
.500 %

Cum
3

13
35
87

108
123
126
129

Read
129

00

To
2

10
27
67
83
95
97

100

30

t Cum 1
.3 97
.1 89.
.1 72
.4 32
.7 16
.3 4
.7 2
.0

.01

k
.7
.9
.9
.6
.3
.7
.3
.0

100.0

of Values

30.00
40.00

50. 00
60,,0(

15.000 -fXI
20.000 +XXXXXXXI
30.000 -fXXXXXXXXXXXXXXXXI
50.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
70.000 +XXXXXXXXXXXXXXXI 

100.000 +XXXXXXXXXXXI 
150.000 -fXI 
200.000 -fXI

.00 
10.00 

Each increment

F pct-E
Value

1 .010
2 .020
3 .030
1 .050
5 .070
6 .100
7 .150

No. Qual. Values
Percentages 5,

.00

No.
12
26
28
30
17

5
2

B
7

,4

5.00

20.00 
30.00 

(each X or I plottedl

9
20
21
23
13

3
1

%
.30
.16
.71
.26
.18
.88
.55

N
0
0 1.

10.

Cum.
12
38
66
96

113
118
120

L G
2 0

.6 .0

Percent
,00

9
29
51
74
87
91
93

Cur
.3
.5
.2
.4
.6
.5
.0

40.00

1.

n. » Tot
83.7
63.6
41.9
18.6
5.4
1.6

.0

Dnqual Anal

of

15.

i;
93.

!0 129
.0

50.00 
.000 »

Cum
14
40
68
98

115
120
122

Read
129

Tot C
10.9
31.0
52.7
76.0
89.1
93.0
94.6

60

urn 1
89.
69
47
24.
10

7
5

.00

k
.1
.0
.3
.0
.9
.0
.4

Values

00
20.00 30,.00

25.00

.010000 +XXXXXXXXXXXXXXXXXXI

.015000 + 

.02 0000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI

.030000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
.050 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
.070 +XXXXXXXXXXXXXXXXXXXXXXXXXI
.100 -fXXXXXXXI
.150 -fXXI

.00 10.00
5.00 15.00

Each increment (each X or I plotted)

20.00
25.00 

.500 %

Ca pct-S
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

No. Qual.

.050

.070

.100

.150

Value
.050
.150
.200
.300
.500
.700

1.000
1.500
2.000
3.000
5.000
7.000

10.000
15.000
20.000

Values

.00

 fXXI
+
+
+XI

No.
2
1
6
4
5

10
6
4
4
4
8
9

15
12
23

B
0 
.0

5.00

t
1.55
.78

4.65
3.10
3.88
7.75
4.65
3.10
3.10
3.10
6.20
6.98

11.63
9.30

17.83

N
0 
.0

10.

Cum.
2
3
9

13
18
28
34
38
42
46
54
63
78
90

113

L G
0 16 
0 12.4
Percent
00

Cum. » Tot
1.
2.
7,

10,
14,
21,
26,
29,
32,
35,
41,
48,
60.
69.
87.

.6

.3

.0

.1

.0

.7

.4

.5

.6

.7

.9

.8

.5

.8

.6

86.0
85.3
80.6
77.5
73.6
65.9
61.2
58.1
55.0
51.9
45.7
38.8
27.1
17.8

.0

Dnqual Anal
113 129

at £.

of

Cum
2
3
9

13
18
28
34
38
42
46
54
63
78
90

113

Read
129

Tot C
1.6
2.3
7.0

10.1
14.0
21.7
26.4
29.5
32.6
35.7
41.9
48.8
60.5
69.8
87.6

urn *
98.
97.
93.
89.
86.
78.
73.
70.
67.
64.
58.
51.
39.
30.
12.

4
7
0
9
0
3
6
5
4
3
1
2
5
2
4

Values
20.00

15.00
30. 00

25.00

.200 +XXXXXXXXI 

.300 -fXXXXXI 

.500 +XXXXXXXI 

.700 +XXXXXXXXXXXXXXXI 
1.000 +XXXXXXXXI 
1.500 -fXXXXXI 
2.000 -fXXXXXI 
3.000 -fXXXXXI 
5.000 +XXXXXXXXXXXI 
7.000 +XXXXXXXXXXXXXI 
10.000 +XXXXXXXXXXXXXXXXXXXXXXI 
15.000 +XXXXXXXXXXXXXXXXXXI 
20.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI

.00 
5.00 

Each increment

Fe pct-S
i
2
3
4
5
6
7

No. Qi
Percer

V
1
2
3
5
7

10
20

tal. V
itages

alue
.500
.000
.000
.000
.000
.000
.000

alues

00

No.
9

32
34
34
13

6
1

B
0

.0

5.00

10 

(each

^
6.98

24.81
26.36
26.36
10.08
4.65

.78

N
0

.0

10

.00 
15.00 

X or 1 plotted) -

Cum.
9

41
75

109
122
128
129

L G
0 0

.0 .0
Percent
.00

Cum. 1
7.0 93.

31.8 68.
58.1 41.
84.5 15.
94.6 5.
99.2

100.0

Dnqual
129

100.0
of Values

15.00

20.00

k Tot
.0
.2
.9
.5
.4
.8
.0

Anal
129

20.00

25. 
.500 %

Cum
9

41
75

109
122
128
129

Read
129

25.

00

Tot
7.

31
58
84
94.
99,

100,

00

: C
.0
.8
.1
.5
.6
.2
.0

30. 0(

urn %
93.0
68.2
41.9
15.5
5.4

.8

.0

30.01

1.500 +XXXXXXXXXXXXXI
2.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
3.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
5.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
7 .000 -f XXXXXXXXXXXXXXXXXXXI

10.000 +XXXXXXXXI
15.000 +
20.000 -fXI

.00 10.00
5.00 15.00

Each increment (each X or I plotted)

20.00
25.00 

.500 »

Mg pct-S
Value

1
2
3
4
5
6
7
8
9

10
11
12

>. Qual.

1,
1,
2.
3.
5.
7,

10,

.150

.200

.300

.500

.700

.000

.500

.000

.000

.000

.000

.000

. Values

No.
1
1
9
8
7

15
13
21
21
15
11
6

B
0

t
.78
.78

6.98
6.20
5.43

11.63
10.08
16.28
16.28
11.63
8.53
4.65

N
0

Cum.
1
2

11
19
26
41
54
75
96

111
122
128

L G
0 1

Cum. * Tot

i!
8.

14.
20,
31.
41.
58.
74,
86,
94,
99,

.8 98.
,6 97.
.5 90,
.7 84,
.2 79,
,8 67,
,9 57.
,1 41.
.4 24.
.0 13,
.6 4.
.2

Dnqual
128

.4

.7

.7

.5

.1

.4

.4

.1

.8

.2

.7

.0

Anal
129

Cum
1
2

11
19
26
41
54
75
96

111
122
128

Read
129

Tot Cum »
.8

1.6
8.5

14.7
20.2
31.8
41.9
58.1
74.4
86.0
94.6
99.2

99.2
98.4
91.5
85.3
79.8
68.2
58.1
41.9
25.6
14.0
5.4
.8

5.00

.0 .8 99.2 
Percent of Values 

10.00 20.00 
15.00

.150

.200

.300

.500

.700
1.000
1.500
2.000
3.000
5.000
7.000

10.000

-t-XI
-t-XI
+XXXXXXXXXXXXXI
+XXXXXXXXXXXI
+XXXXXXXXXXI
+XXXXXXXXXXXXXXXXXXXXXXI
+XXXXXXXXXXXXXXXXXXXI
+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
+XXXXXXXXXXXXXXXXXXXXXXI
+XXXXXXXXXXXXXXXXI
+XXXXXXXXI

.00 10.00 20.00
5.00 15.00 25.00

Each increment (each X or I plotted) - .500 *

111



Appendix 1. Histograms for stream-sediment samples...(continued).

Na pct-S

No
Pe

Value
1 .200
2 .300
3 .500
4 .700
5 1.000
6 1.500
7 2.000
8 3.000
9 5.000

. Qual. Values
rcentages

.00

No.
1
5

13
20
29
21
18
11
9

B
0
.0

5.00

3.
10.
15.
22.
16.
13.
8.
6.

N
0
.0

%
78
88
08
50
48
28
95
53
98

10.

Cum.
1
6

19
39
68
89

107
118
127

L G
0 2
,0 1.6

Percent
,00

Cum. % Tot
.8

4.7
14.7
30.2
52.7
69.0
82.9
91.5
98.4

97.7
93.8
83.7
68.2
45.7
29.5
15.5
7.0
.0

Unqual Anal
127 129

Cum
1
6

19
39
68
89

107
118
127

Read
129

Tot C
.8

4.7
14.7
30.2
52.7
69.0
82.9
91.5
98.4

um '
99,
95.
85.
69,
47.
31.
17.
8.
1.

h
.2
.3
.3
.8
.3
.0
.1
.5
.6

98.4

of Values

15.00
20.00

25. 00
30.,0(

.200 +XI

.300 +XXXXXXXI

.500 +XXXXXXXXXXXXXXXXXXXI

.700 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
1.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
1. 500 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI 
2.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXI 
3.000 +XXXXXXXXXXXXXXXXI 
5.000 +XXXXXXXXXXXXXI

.00 10.00
5.00 15.00

Each increment (each X or 1 plotted)

20.00

P pct-S
Value

1 .200
2 .300
3 .500
4 1.000

B 
No. Qual. Values 0

No.
6
1
2
1

%
4.65
.78

1.55
.78

N
112

86.8 5.

Cum.

L
7
.4

6
7
9

10

G
0
.0

4.
5.
7.
7.

Cum. % Tot Cum
.7 3.
.4 2.
.0
.8

Unqual
10

7.8

.1 125

.3 126

.8 128

.0 129

Anal Ri
129 ]

;

Tot Cum % 
96.9 3.1 
97.7 2.3 
99.2 .8 

100.0 .0

1.00 3.00

.200 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 1

.300 + XXXXXXXI

.500 +XXXXXXXXXXXXXXX 1

.700 + 
1.000 +XXXXXXXI

.00 2.00
1.00 3.00

Each increment (each X or 1 plotted)

4.00

Ti pct-S
Value

1
2
3
4
5
6

No. Qual.

l!

Va

150
200
300
500
700
000

lues
Percentages

No.
6

15
20
25
31
26

B
0

.0

%
4.65

11.63
15.50
19.38
24.03
20.16

N
0

.0

Cum.
6

21
41
66
97

123

L G
0 6

.0 4.7

4,
16.
31,
51.
75,
95,

Ui

Cum. \
.7 90.
.3 79.
.8 63.
.2 44.
.2 20,
.3

iqual
123

95.3

h Tot Cum
.7 6
.1 21
.6 41
.2 66
.2 97
.0 123

Anal Read
129 129

Tot Cum %
4.7

16.3
31.8
51.2
75.2
95.3

95,
83.
68.
48,
24.

4,

.3

.7

.2

.8

.8

.7

5.00

Percent of Values 
10.00 20.00 

15.00

.150 +XXXXXXXXI 

.200 +XXXXXXXXXXXXXXXXXXXXXX 1 

.300 + XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 1 

. 500 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 1 

. 700 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 1 
1.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 1

.00 10.00 20.00
5.00 15.00

Each increment (each X or 1 plotted) -
25.00 

.500 %

Ag ppm-S
Value
.500
.700

1.000
1.500
5.000

No. Qual. Values 
Percentages

Io. % Cum.
5 3.
2 1.
1
1
1

N
106

82.2

88
55
78
78
78

10

L
13
.1

5
7
8
9

10

G
0
.0

Cu
3 9
5
6
7
7

4
2
0
8

m. % Tot
3 9
2
1

3
6
8
0

Unqual Anal

7
10 129
.8

Cum
124
126
127
128
129

Read
129

Tot
96.
97.
98.
99.

100.

Cum 1
1 3
7 2
4 1
2
0

1.00 3.00

. 500 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI

.700 +XXXXXXXXXXXXXXXI
1.000 +XXXXXXXI
1.500 +XXXXXXXI
2.000 +
3.000 +
5.000 +XXXXXXXI

.00 2.00
1.00 3.00

Each increment (each X or I plotted)
5.00 

.100 %

B

No

ppm-S
v<

1 10,
2 15.
3 20,
4 30.
5 50.
6 70.
7 100.
8 150.
9 200.

10 300.
11 500.
12 700.

. Qual. Vc

ilue
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

llues
Percentages

.()0

No.
13

7
15
14
27
12

6
5
5
5
3
1

B
0

.0

5.00

%
10.08
5.43

11.63
10.85
20.93
9.30
4.65
3.88
3.88
3.88
2.33

.78

N
2

1.6 10

10

Cum.
13
20
35
49
76
88
94
99

104
109
112
113

L G
14 0
.9 .0

Pe rcent
.00

10
15
27,
38.
58,
68,
72,
76,
80,
84,
86,
87,

Cum. »
.1 77.
.5 72.
.1 60.
.0 49.
.9 28.
.2 19.
.9 14.
.7 10.
.6 7.
.5 3.
.8
.6

Unqual

of

113
87.6

Values

Tot
5
1
5
6
7
4
7
9
0
1
8
0

Anal
129

20.00
15.00

Cum
29
36
51
65
92

104
110
115
120
125
128
129

Read
129

25.

Tot C
22.5
27.9
39.5
50.4
71.3
80.6
85.3
89.1
93.0
96.9
99.2

100.0

00

um %
77.5
72.1
60.5
49.6
28.7
19.4
14.7
10.9
7.0
3.1

.8

.0

30. OC

10.000 +XXXXXXXXXXXXXXXXXXXI
15.000 +XXXXXXXXXXI
20.000 +XXXXXXXXXXXXXXXXXXXXXXI
30.000 +XXXXXXXXXXXXXXXXXXXXXI
50.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
70.000 + 

100.000 + 
150.000 + 
200.000 + 
300.000 + 
500.000 + 
700.000 +

XXXXXXXXXXXXXXXXXX 1 
XXXXXXXX 1 
XXXXXXXI 
XXXXXXXI 
XXXXXXXI 
XXXXI 
XI

+         T   
.00 

5.00 
Each increment

Ba ppm-S
Value No.

No
Pe

1 150
2 200
3 300
4 500
5 700
6 1000
7 1500
8 2000

. Qual. V
rcentages

.000

.000

.000

.000

.000

.000

.000

.000

alues

00

1
10
22
39
33
19
4
1

B
0

.0

10.00

10 

(each

%
.78

7.75
17.05
30.23
25.58
14.73
3.10
.78

N
0
.0

20

.00 20.00 
15.00 

X or 1 plotted) -

Cum. Cum. % Tot
1

11
33
72

105
124
128
129

L G
0 0
.0 .0

Percent
.00

.8
8.5

25.6
55.8
81.4
96.1
99.2

100.0

99.2
91.5
74.4
44.2
18.6
3.9
.8
.0

Unqual Anal
i;

100,

of Vail

30.00

29 129
.0

les
40.00

--     +

25. 
.500 %

Cum
1

11
33
72

105
124
128
129

Read
129

50.

30.00 
00

Tot Cum %
.8

8.5
25.6
55.8
81.4
96.1
99.2

100.0

00

99.
91.
74.
44.
18.
3.

60.

.2

.5

.4

.2

.6

.9

.8

.0

.00

150.000 +|
200.000 +XXXXXXXI
300.000 +XXXXXXXXXXXXXXXXI
500.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
700.000 +XXXXXXXXXXXXXXXXXXXXXXXXXI 

1000.000 +XXXXXXXXXXXXXXI 
1500.000 +XXI 
2000.000 +|

.00 
10.00 

Each increment

Be ppm-S
i
2
3
4
5
6
7

No. Qual

V
1
1
2
3
5
7

10

. V
Percentages

alue
.000
.500
.000
.000
.000
.000
.000

alues
1,

00

No.
30
26
15
9
8
4
7

B
2
.6

5.00

20 

(each

%
23.26
20.16
11.63
6.98
6.20
3.10
5.43

N
4

3.1 18

10

.00 40.00 
30.00 

X or 1 plotted) - 1.

Cum3o'

56
71
80
88
92
99

L G
24 0
.6 .0

Percent
.00

Cu
23.3
43.4
55.0
62.0
68.2
71.3
76.7

Unqu

76

of Va

15.00

m. % Tot
53.5
33.3
21.7
14.7
8.5
5.4
.0

al Anal
99 129
.7

lues
20.00

000

Cum
58
84
99

108
116
120
127

R

50.00 
%

Tot C
45.0
65.1
76.7
83.7
89.9
93.0
98.4

ead
129

25.00

60,

urn \
55,
34,
23.
16,
10,
7,
1,

30,

t- 
,0(

h
.0
.9
.3
.3
.1
.0
.6

.01

1.000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX I
1.500 +XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI
2.000 +XXXXXXXXXXXXXXXXXXXXXXI
3.000 +XXXXXXXXXXXXXI
5.000 +XXXXXXXXXXXI
7.000 +XXXXXI
10.000 +XXXXXXXXXXI

.00 10.00
5.00 15.00

Each increment (each X or I plotted)

20.00
25.00 

.500 %

112



| jo X ipea) :>uaura:iouT
00 '9 

OO'OT00'

00'
 f

 f

00'

8-
£'
9'
Z'
Z'
9'
9'
Z'

%

00'
+

OE

OE

Z
8
OE
T9
LL
T6
66

OE

Z
L
98'
8'

S
9
8

00

IXX

00

 66
'(.6
'T6
 69
'8ft
'ZZ
'8

00

%'9Z

 f  

XXX

 f  
'9Z

6ZT

%'9Z

 f  

009

XXX!

u

8ZT
9ZT
STT
06
£9
6Z
TT
T

009

00

IXX
IX

KXXX

00

6ZT
TBU

00

'OZ
+  

XXX
XXX
XXX

 f  

 oz

V

0
9
g
9
t
L
L
t

'OZ
 f  

- (pa}3OT<
00'9T

      +   .

XXXXXXXXXX!
XXXXXXXXXX!
XXXXXXXXXX]

I:

-    --+   -
OO'ST

sanjBA jo : 

Z'66

8ZT
TBnbun

Z'66

 T L'L6
 L 9'T6
 6Z 8'69
'09 S'Sfr
'9(. 9'ZZ
'06 9'8
'86 8'
% -umo

00'9T

      -f---

1 | JO x «.=>»»)

OO'OT
  __    +     _.

KXXXXXXXXXXXXX:
KXXXXXXXXXXXXX:
{XXXXXXXXXXXXX!
(XXXXXXXXXXXXX!

ixx:
-   --__+___-   .

OO'OT

8' 0' 0'
TOO
S T N

82T 99'T
9ZI OZ'9
STT U'TZ
06 £6'OZ
£9 9£'9Z
6Z S6'£T
TT Si.'i.
T Si.'

 umo %

i | jo x MOBS)

OO'OT
-      +-      

1 XXXXX!

quaurejoui upsa
OO'S

00'
   +         + 

IXX+ 000
 f 000'
+ 000

1 XXXXXXXXXXX+ 000
KXXXXXXXXXXXX+ 000
«xxxxxxxxxxxx+ ooo
{XXXXXXXXXXXX+ 000'
{XXXXXXXXXXXX+ 000'
«xxxxxxxxxxxx+ ooo

IX+ 000
  +         +
OO'S

00'

0' safccrn
0 sanT^A 'T»i
a

Z OOO'OOOS
8 000'009T
8Z OOO'OOOT
(.Z OOO'OOi.
fr£ 000 'DOS
8T 000' OOE
OT OOO'OOZ
T 000'09T

 0009
'OOOE
 oooz
 009T
 OOOT
 00 i. 'DOS
'ODE
 ooz
 OST

laoj aa
 >0 *°N

8
/.
9
9
fr
E
Z
T

 ON anTBA

S-uidd u^

^uauraJoUT qoea
00'9

00' 
   ̂        +

IX+ 000
IX+ 000

IXX+ 000
IXXXX+ 000'

IXXXXXXX+ 000'
IXXXX+ 000
IXXXX+ OOO1

<XXXXXXXXXXXX+ 000
1 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000 '

00'OE
00'9Z

6ZT

00

6ZT

 oz

peay TPUV

0'
8'
9'
T'
^*
£'
9'
0'
£'

%

T
£
g
6
TT
*T
EZ

tun

0'
Z'
fr'
6'
9'
/.'
^'
0'
i'

0 :

'OOT
'66
'86
'96
  ^6
'06
'88
'98
'9i.
lox

6ZT
8ZT
i.ZT
9ZT
ZZT
i.TT
til
TTT
66
umo3ox

0
8
9
T
fr
E
9
0
£

00'9T

santBA jo :

6'T*
fr9
TBnbun

6'Tfr
T'Tfr

 T E'Ofr
'£ 8'8£
'9 fr'9£
'6 9'ZE
'TT Z'OE
'frT 6'i.Z
 EZ 9'8T
% *nmo

OO'OT
luaojaa

0' 8'T£ fr'9'.
0 U frE
9 T N

fr9 Si.'
£9 8L'
Z9 9S'T
09 EE'Z
Lt 88'E
Zfr EE'Z
6E EE'Z
9E OE'6
frZ 09'8T

 umo %

OO'S
00'

; 0- safcB^i
0 san-[BA 'T^'
9

T OOO'OOOT
T OOO'OOi.
Z 000 '009
£ 000' OOE
9 OOO'OOZ
E OOO'OST
E OOO'OOT
ZT OOO'Oi.
frZ OOD'09

 ON antBA

 OOOT
'OO/.  009
 OOE
 ooz
 09T
'DOT
 Oi
 09

laojaa
lQ 'ON

6
8
i.
9
9
fr
£
Z
T

S-uidd eq

00'09
00

%'09000 T

00 OfrOO'OE
1 | JO X V.OB3)

OO'OZ
OO'OT00'

IX+ 000'09T
IXXXXXXX+ 000'DOT

IXXXXXXXXXXXXXXX+ 000'Oi.
IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000' 09

IXXXXXXXXXXXXXXXXXXXXX+ 000'OE
IXXXXXXXXXXXX+ 000'OZ

IXXXX+ 000'9T
IX+ 000'OT

)0'09
00 'OS 00'

6ZT 6ZT
pBau iev\i

0'
9'T
E'6
9'9Z
fr'i.9
8'6(. 0'E6
L * t.6

0
fr
L
^
9
Z
0
E

% um 3

 OOT
'86
'06
'K
'Zfr
'OZ
  L
 z
a ox

6ZT
LZT.
Lll
96
99
9Z
6
£
umo jox

OO'OE 
Ofr 00

O'OOT 0' 0 
6ZT 0 0
Tenbun S 1

o-
9'T
£'6
9'9Z
fr'i.9
8'6(. 0'E6
L ' L6

% 'Ul

O'OOT
fr'86 6'06
fr * V L
9'Zfr Z'OZ
O'i.
E'Z

mo

6ZT
LZl
Lll
96
S9
9Z
6
E umo

 oz
I

o-
0
N

S9
Si.
8Z
Si.
8fr
8T
S9EE1

t,

'I
 L
 91
 TE
'ZZ
'ET
 fr
 z

00 -01

O1 
0
a

Z
OT
TZ
IV
6Z
LI
9
£ ON

00' 

sanT^A '

000'
000 000'
000'
000'
000'
000'
000'
anTi

 OST
 OOT
'Oi.
'09
 OE
 oz
'9T
 OT
?A

IXX+ 000 'Of.
I XXXXXXXXXXXXX+ 000 "OS 

I XXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000   OE 
I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000 ' OZ 
I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000 ' ST 

I XXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000   OT 
I XXXXXXXXXXXXXXXXXXXXXXXXX+ 000   L 

IXXXXXXX+ 000 'S

woe
00'9Z

6ZT

00 
OO'OZ

i.'06
6ZT i.TT

'9T 

jo :

peay iev\f lenbun

0'
9'T
S'8
S'ZZ
T'Tfr
i.'6S
9'Ei. 8'98

% um

JO'OE

O'OOT
tr'86
S'T6
9' LL 6'8S
E'Ofr
|r'9Z
Z'ET

0 3°»JL

00

6ZT
i.ZT
STT
OOT
9i.
Z9
fr£
LI
umo

% 009 '9Z

0' i.'
9'T T'
S'8 Z'
9'ZZ Z'
T'Tfr 9'
i'6S 0'
9'Ei. T'
8'98 6'

3°x % *umo

    (pa^
00

OO'OZ

06
68
Z8
89
6fr
TE
i.T
E

ao
 ST

00 
juaojaa

o- i.
0 9
9 T

i.TT
STT
90T
88
\>9
Ofr
ZZ
9 umo

1 | JO

00

 OT

 fr

9S
86
S6
09
09
96
8T
88

^

x 40
'OT

L't
9
N

'T
 9
 £T
'8T
'8T
'ET
 ET
'£

pa)

OO'S

0'
0
9

Z
6
8T
frZ
frz
8T
LI
9 ON

00'

safeeju;
sanT»A 'T»nC

OOO'Oi.
OOO'OS
OOO'OE
OOO'OZ
000'9T
OOO'OT
000 'i.
000 'S
anTBA

S-iudd

>OJ3d
> 'ON

8
L
9
S
fr
E
Z
T

no

3uaurajoui u.oea
OO'S

00'

IXXXXX+ 000'009
IXXXXX+ 000'OOE

IXXXXXXXXXXXXXXX+ OOO'OOZ
IXXXXX+ 000'09T

SIX+ OOO'OOT 
IXXXXXXXXXX+ 000'Oi. 

IXXXXXXXXXXX+ 000'09
IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000'OE

IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000'0 Z
IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000'9 T

IXXXXXXXXXXXXX+ OOO'OT

00

0
T
Z
0
T
a
£
9
T
S
9

 OE

 E
'9
* frT 'i.T
'i.T
'£Z
'6Z
' 8fr 'Oi.
'i.8
% um

00'9Z 

6ZT
PB3U

O'OOT 6'96
8'£6
0'98
6'Z8
Z'Z8
i.'9i. S'Oi
6'TS
S'6Z
VZl

o aox

6ZT
9ZT
TZT
TTT
i.OT
90T
66
T6
i.9
8£
9T
umo

OO'OZ
i

6ZT

0
TZ'
0'
T'
8
£S1
T'
9'

9

OO'ST 

sanTBA jo :

9'fr6 
ZZT 
TBnbun

9'
 E 9'
'9 * 
'\>l 9'
'LI 9'
' i.T i. *
 EZ £ 
'6Z T'
  8fr S *
 Oi. 0'
 i.8 0'
j, -umo

*6
T6
88
08
U
9 L
IL
S9
9fr
n
L

OO'OT

0' E'Z T'E 
0 £ fr 
9 T N

ZZT
8TT
frTT
frOT
OOT
66
Z6
^8
09
TE
6*umo

OT'E
OT'E
9i. ' i. OT'E
Si."
Efr'S OZ'9
09 '8T
Sfr'ZZ
SO'i.T
86 '9

^

OO'S

0' 
0
a

fr
^
OT
^
T
i.
8
frZ
6Z
ZZ
6 ON

00' 

sanTBA 'TB'

000 '009
OOO'OOE
OOO'OOZ
000'09T
OOO'OOT
OOO'Oi.
OOO'OS
OOO'OE
OOO'OZ
000'9T
OOO'OT
anT^A

W°-

TT
OT
6
8
i.
9
9
V
£
Z
T

S-iudd ;

00

00

 OE
+-  

+   

 0£

00

"

% 009  9Z
OO'OZ

- (pa,
00

301,
'ST

i | JO

00

IXX

X \v>ea)

'OT 
+      

XXXXXXXX

auauraj
OO'S

:xxxxxx

OUT UOB3

00'

IXXXX+ 000'
XXXXXX+ 000'

1 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX+ 000 '

00'9Z

6ZT
pea>j

OO'OZ
£

6ZT

00

!3nT»A

i'9£
9fr
 [Bnbu

'9T

jo :

n

00
luaojaa

0' 8
0 £
S 1

 OT

'8fr 9'9T
9 OZ

N

00 '9

0'
0
a

00'

satejl
sanT»A 'TB'

'OZ
'9T
 OT

laoj
to  <

0' O'OOT 6ZT 0' i.'9E 9fr EE'Z E OOO'OZ £
E'Z L'Lf, 9ZT E'Z £'££ £fr E9'TT 9T 000'9T Z
O'frT 0'98 TTT O'lrT fTZ 8Z Tt'TZ 8Z OOO'OT T

% umo 3ox umo aox % 'umo 'umo % 'ON an-[»A

S-uidd 03

% OOT' - (paruofd | jo x <<OBa) quaurajouf tjoea 
00'9 OO'E OO'T 

00'9 00'fr 00'Z 00'
+       +       +       +-       +      +       +

IXXXXXXX+ 000'9T
+       +      +       +-      +         +       +

00'9 OO'E OO'T
00'9 00'fr 00'Z 00' 

san-[PA jo juaojaa

8' 0' 0' Z'66 0' sabBSUaoJ
6ZT 6ZT T 00 8ZI 0 sanT^A 'T^nO -
pean T<?"\f T\enbun 9 T N 3

S-uiddS-iudd TQ

  (panuTq.uoo)     -H   *T xxpuaddv



Appendix l. Histograms for stream-sediment samples...(continued).
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Appendix 1. Histograms for stream-sediment samples...(continued).
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Appendix 2. Histograms for heavy-mineral-concentrate samples 
collected from the Goshute Indian Reservation, NV and UT. 
[Histograms are not shown for the following elements, for which 
all concentrations were qualified as not detected or less than 
the lower limit of determination: Cd-S, Ge-S, Pd-S, and Pt-S. 
See beginning of Appendices section for explanation of letter 
codes used]
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Appendix 2. Histograms for concentrate samples...(continued).

Ti pct-S
Value Ho. % Cum. urn. % Tot

1 .007 1 .71 1 .87.9
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Appendix 2. Histograms for concentrate samples...(continued).
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2
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5 3.55
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5 3.55
2 1.42
1 .71
1 .71
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38
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.7 .0
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Appendix 2. Histograms for concentrate samples...(continued).

Pb ppm-S
Value

1
2
3
4
5
6
7
8
9

10
11
12
13
14

No.

20,
30,
50,
70,

100,
150,
200,
300,
500,
700.

1000.
1500.
2000.
5000.

Qual. Vc

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

ilues
Percentages

No. » Cum.
9 6.38
8 5.67

10 7.09
3 2.13
3 2.13
3 2.13
3 2.13
3 2.13
7 4.96
4 2.84
3 2.13
1 .71
5 3.55
1 .71

B N L
0 50 25

.0 35.5 17.7

9
17
27
30
33
36
39
42
49
53
56
57
62
63

G
3

2.1

6,
12,
19,
21,
23.
25,
27,
29,
34,
37,
39,
40.
44.
44.

Cum. \
.4 38,
.1 32,
.1 25,
.3 23,
.4 21.
.5 19,
.7 17,
.8 14.
.8 9,
.6 7.
.7 5.
.4 4.
.0
.7

Unqual
63

44.7

i Tot
.3
.6
.5
.4
.3
.1
.0
.9
.9
.1
.0
.3
.7
.0

Anal
141

Cum
84
92

102
105
108
111
114
117
124
128
131
132
137
138

Read
141

Tot C
59.6
65.2
72.3
74.5
76.6
78.7
80.9
83.0
87.9
90.8
92.9
93.6
97.2
97.9

urn S
40.
34.
27.
25.
23.
21.
19.
17.
12.
9.
7.
6.
2.
2.

i
.4
.8
.7
.5
.4
.3
.1
.0
.1
,2
,1
,4
,8
,1

5.00

Percent of Values 
10.00 20.00 

15.00

20.000 +XXXXXXXXXXXXI 
30.000 +XXXXXXXXXXI 
50.000 +XXXXXXXXXXXXXI 
70.000 +XXXI 

100.000 +XXXI 
150.000 +XXXI 
200.000 +XXXI 
300.000 +XXXI 
500.000 +XXXXXXXXXI 
700.000 +XXXXXI 
1000.000 +XXXI 
1500.000 +| 
2000.000 +XXXXXXI 
3000.000 + 
5000.000 +|

.00 10.00 20.00
5.00 15.00

Each increment (each X or I plotted) -

Sb ppm-S
Value 

1 300.000

No

2 700
3 1000
4 1500
5 3000

Qual. V

.000

.000

.000

.000

alues
Percentages

No. » 
1 71
1 71
4 2 84
2 1 42
1 71

B N
0 127

.0 90.1 3

Cum. 
1

L
5
5

2
6
8
9

G
0

.0

Percent
00 2

1.00
00

1
4
5
6

U

of

3.

Cum. » Tot 
7 5.7
4 5.0
3 2.1
7 .7
4 .0

nqual Anal
9 141

6.4

Values
4.00

00

Cum 
133
134
138
140
141

Read
141

5.

Tot Cum » 
94.3 5.7
95.0
97.9
99.3

100.0

00

5.0
2.1
.7
.0

6.0

300.000 +XXXXXXI 
500.000 + 
700.000 +XXXXXXI
1000.ooo +xxxxxxxxxxxxxxxxxxxxxxxxxxxi
1500.000 +XXXXXXXXXXXXXI
2000.000 +
3000.000 +xxxxxxi

.00 2.00
1.00 3.00

Each increment (each X or I plotted) -
5.00 

.100 »

Sc ppm-S
Value 
10.000 
15.000 
20.000 
30.000 
50.000 

150.000

No. Qual. Values 
Percentages

Cum. % Tot Cum
5.67 8
6.38 17
6.38 26
2.13 29
3.55 34
1.42 36

N L G
89 14 2

63.1 9.9 1.4

Percent

5.7 19.9
12.1 13.5
18.4 7.1
20.6 5.0
24.1 1.4
25.5 .0

Unqual Anal
36 141

25.5

of Values

111 78.7
120 85.1
129 91.5
132 93.6
137 97.2
139 98.6

Read
141

21.3
14.9
8.5
6.4
2.8
1.4

5.00
10.00 20.00

15.00

10.000 -fXXXXXXXXXXI 
15.000 -fXXXXXXXXXXXXI 
20.000 +XXXXXXXXXXXXI 
30.000 +XXXI 
50.000 +XXXXXXI 
70.000 +

100.000 -f
150.000 +XXI

.00 10.00
5.00 15.00

Each increment (each X or I plotted)

Sn ppm-S
	Value

1 20.000
2 30.000
3 50.000
4 70.000
5 100.000
6 150.000
7 200.000
8 300.000
9 500.000

10 700.000
11 1000.000
12 1500.000

No. Qual. Values 
Percentages

2.

2!
1.
1.

2!
2.
1.
1.
2.
1.

N
108

76.6

%
13
71
13
42
42
71
84
13
42
42
84
42

2.

Cum
3
4
7
9

11
12
16
19
21
23
27
29

L G
4 0
.8 .0

Cum. » Tot
2.
2.
5.
6.
7.
8.

11.
13.
14.
16.
19.
20.

.1

.8

.0

.4

.8

.5

.3

.5

.9

.3

.1
,6

Unqu

20

18.4
17.7
15.6
14.2
12.8
12.1
9.2
7.1
5.7
4.3
1.4
.0

al Anal
29 141
.6

Cum
115
116
119
121
123
124
128
131
133
135
139
141

Read
141

Tot Cum »
81.
82.
84.
85,
87.
87.
90.
92.
94.
95.
98.

100.

.6

.3

.4
,8
.2
.9
.8
.9
.3
.7
.6
.0

18
17
15,
14,
12,
12,
9,
7,
5,
4,
1,

.4

.7

.6

.2

.8

.1

.2

.1

.7

.3

.4

.0

1.00

Percent of Values 
2.00 4.00 

3.00

20.
30.
50.
70.

100.
150.
200.
300.
500.
700.

1000.
1500.

000 +XXXXXXXXXXXXXXXXXXXXI
ooo +xxxxxxi
ooo +xxxxxxxxxxxxxxxxxxxxi
000 +XXXXXXXXXXXXXI
000 +XXXXXXXXXXXXXI
000 +XXXXXXI
000 +XXXXXXXXXXXXXXXXXXXXXXXXXXXI
ooo +xxxxxxxxxxxxxxxxxxxxi
000 +XXXXXXXXXXXXXI 
000 +XXXXXXXXXXXXXI
ooo +xxxxxxxxxxxxxxxxxxxxxxxxxxxi
000 +XXXXXXXXXXXXXI

.00 2.00 4.00
1.00 3.00 

Each increment (each X or I plotted) -

Sr ppm-S
Value 

200.000 
300.000 
500.000 
700.000 

1000.000

5.67
7.80
3.55
5.67
3.55

20.6
12.8
9.2
3.5

.0

Tot Cum 
112 
123 
128 
136 
111

Tot Cum » 
79.4 20.6 
87.2 
90.8 
96.5 

100.0

12.8
9.2
3.5
.0

No. Qual. Values 0 
Percentages .0

Unqual Anal Read 
37 141 141 

26.2

5.00

Percent of Values 
10.00 20.00 

15.00

200.000 +XXXXXXXXXXI
300.000 +XXXXXXXXXXXXXXXI
500.000 +XXXXXXI
700.000 +XXXXXXXXXXI
1000.000 +XXXXXXI

.00
5.00
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Appendix 3. Histograms for magnetite samples collected from the 
Goshute Indian Reservation, NV and UT. [Histograms are not 
shown for the following elements, for which all 
concentrations were qualified as not detected or less than 
the lower limit of determination: P-S, Au-S, Bi-S, Cd-S, 
Ge-S, Sr-S, W-S, Pd-S, and Pt-S. See beginning of 
Appendices section for explanation of letter codes used]
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Appendix 3. Histograms for magnetite samples...(continued).
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Appendix 3. Histograms for magnetite samples...(continued).
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Appendix 3. Histograms for magnetite samples...(continued).
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Appendix 4. Histograms for rock samples collected from the
Goshute Indian Reservation, NV and UT. [Histograms are not 
shown for the following elements, for which all 
concentrations were qualified as not detected or less than 
the lower limit of determination: Au-S, Ge-S, and Th-S. 
See beginning of Appendices section for explanation of 
letter codes used]
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Appendix 4. Histograms for rock samples...(continued).
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.700 .23 11 2.5 1.1

1.000 .23 12 2.7 .<:
3.000 .23 13 3.0

10.000 .23 14 3.2 .'.
20.000 .23 15 3.4 .2

Tot Cum Tot Cum %
424 96.6 3.4
431 98.2 1.8
432 98.4 1.6
433 98.6 1.4
434 98.9 1.1
435 99.1 .9
436 99.3 .7
437 99.5 .5
438 99.8 .2

70.000 1 .23 16 3.6 .0 439 100.0 .0
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Appendix 4. Histograms for rock samples...(continued).

Mo ppm-I
Value No. % Cum

1 .070 4 .91 4
2 .100 23 .24 27
3 .150 23 .24 50
4 .200 35 .97 85
5 .300 31 .06 116
6 .500 43 .79 159
7 .700 32 .29 191
8 1.000 41 .34 232
9 1.500 34 .74 266

10 2.000 34 .74 300
11 3.000 25 .69 325
12 5.000 24 .47 349
13 7.000 10 2.28 359
14 10.000 9 2.05 368
15 15.000 7 1.59 375
16 20.000 6 1.37 381
17 30.000 2 .46 383
18 50.000 1 .23 384
19 70.000 1 .23 385
20 100.000 5 1.14 390
21 200.000 2 .46 392
22 300.000 1 .23 393

B N L
No. Qual. Values 0 46 0
Percentages .0 10.5 .0

Cum. % Tot Cum Tot
.9 88. 50 11.

6.2 83. 73 16.
11.4 78. 96 21.
19.4 70. 131 29.
26.4 63. 162 36.
36.2 53. 205 46.
43.5 46. 237 54.
52.8 36. 278 63.
60.6 28. 312 71.
68.3 21. 346 78.
74.0 15. 371 84.
79.5 10. 395 90.
81.8 7. 405 92.
83.8 5. 414 94.
85.4 4. 421 95.
86.8 2. 427 97.
87.2 2. 429 97.
87.5 2. 430 97.
87.7 1. 431 98.
88.8 . 436 99.
89.3 . 438 99. f

Cum %
88.6
83.
78.
70.
63.
53.
46.
36.
28.
21.
15.
10.
7.
5.
4.
2.
2.
2.
1.

.
89.5 . 439 100.0

G Unqual Anal Read
0 393 439 439
0 89.5

Percent of Values
.00 10.00

5.00
+         +         +     

.070 +XI

.100 +XXXXXXXXXI

.150 +XXXXXXXXXI

.200 +XXXXXXXXXXXXXXX 1

.300 +XXXXXXXXXXXXX 1

.500 +XXXXXXXXXXXXXXXXXXX 1

.700 +XXXXXXXXXXXXXX 1
1.000 +XXXXXXXXXXXXXXXXXX I
1.500 +XXXXXXXXXXXXXX 1
2.000 +XXXXXXXXXXXXXX I
3.000 +XXXXXXXXXXI
5.000 +XXXXXXXXXXI
7.000 +XXXXI

10.000 +XXXI
15.000 +XXI
20.000 +XXI
30.000 +1
50.000 1
70.000 1

100.000 +XI
150.000 +
200.000 +1
300.000 |

+        +        +     
.00 10.00

5.00
Each increment (each X or 1

20.00
15.00 25.00

    +         +         +    
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20.00

15.00 25.00
plotted) - .500 %

30.0

    j.

    + 
30.0

Pb ppm-I
i
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

No. Q

Value No.
.700 14 3.

1.000 27 6.
1.500 18 4.
2.000 32 7.
3.000 33 7.
5.000 48 10.
7.000 44 10.

10.000 53 12.
15.000 30 6.
20.000 32 7.
30.000 19 4.
50.000 9 2.
70.000 3

100.000 1.
150.000 1.
200.000
300.000
500.000
700.000 1.

1000.000
1500.000
2000.000
5000.000

10000.000
20000.000
30000.000 1.
50000.000
70000.000 4

100000.000 1

B N
ual. Values 0 26
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Appendix 4. Histograms for rock samples...(continued).

Sb ppm-I
Value

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

No. Q

1
1
2
3
5
7

10
15
20
30
50
70

100
150
200
300
500
700

1500
2000
3000
5000
7000

10000
15000
20000
30000

ual. Vc

700
000
500
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

ilues
Percentages

No
15
19
12
10
13
14
17
20
15
17
22
10
13
5
5
3
1
5
2
1
1
1
2
3
2
1
1
1

B
0

.0

3.
4.
2.
2.
2.
3.
3.
4.
3.
3.
5.
2.
2.
1.
1.

l!

N
208

47.4

%
42
33
73
28
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19
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56
42
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01
28
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14
14
68
23
14
46
23
23
23
46
68
46
23
23
23

Cum.
15
34
46
56
69
83

100
120
135
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184
197
202
207
210
211
216
218
219
220
221
223
226
228
229
230
231

L G
0 0
.0 .0

3
7

10
12
15
18
22
27
30
34
39
41
44
46
47
47
48
49
49
49
50
50
50
51
51
52
52
52

Cum. % Tot
.4 49.2
7 44.9
5 42.1
8 39.9
7 36.9
9 33.7
8 29.8
3 25.3
8 21.9
6 18.0
6 13.0
9 10.7
9 7.7
0 6.6
2 5.5
8 4.8
1 4.6
2 3.4
7 3.0
9 2.7
1 2.5
3 2.3
8 1.8
5 1.1
9 .7
2 .5
4 .2
6 .0

Unqual Anal
231 439

52.6

Cum
223
242
254
264
277
291
308
328
343
360
382
392
405
410
415
418
419
424
426
427
428
429
431
434
436
437
438
439

Read
439

Tot Cum »
50.8
55.1
57.9
60.1
63.1
66.3
70.2
74.7
78.1
82.0
87.0
89.3
92.3
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94.5
95.2
95.4
96.6
97.0
97.3
97.5
97.7
98.2
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99.3
99.5
99.8

100.0

49.
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39.
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29.
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21.
18.
13.
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7.
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3.
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1.
1..

. 2
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Zn ppm-I
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Percent of Values 
2.00 4.00 

3.00

50
70

100
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.000 +XXXXI
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Each

2.00
3.00 

I plotted)

4.00

1
2
3
4
5
6
7
8
9

10
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

No. Q

Value No.
.100 1
.200 3
.300 1
.500 6
.700 6

1.000 10
1.500 19
2.000 23
3.000 21
5.000 26
7.000 36

10.000 50
15.000 39
20.000 46
30.000 36
50.000 33
70.000 20

100.000 15
150.000 4
200.000 11
300.000 3
500.000 8
700.000 3

1000.000 2
1500.000 1
2000.000 1
3000.000 2
5000.000 2
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1
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.46
.46
.46
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.23

N
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1
4
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426
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.0 .2
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1
2
3
6
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26
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.9 44.
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9
2
9
6
2
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4
6
7
5
1
2
7
5
0
4
0
1
6
9
1
4
0
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5
1
6
1
7
5
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0
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4
7
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98.
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99.
99.
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6
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3
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Appendix 4. Histograms for rock samples...(continued).

Mg pct-SCa pct-S
Value No.

1 .050 31
2 .070 20
3 .100 21
4 .150 17
5 .200 24
6 .300 20
7 .500 16
8 .700 11
9 1.000 9

10 1.500 10
11 2.000 19
12 3.000 9
13 5.000 19
14 7.000 14
15 10.000 34
16 15.000 19

%
.06
.56
.78
.87
.47
.56
.64
.51
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.28
.33
.05
.33
.19
.74
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5.000 +XXXXXXXXXXXXX 1
7.000 +XXI
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321
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56.
59.
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69.
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85.
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1
9
7
2
7
4
9
9
2
6
6
9
1
9
2
9
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61.3
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45.1
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90.
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21.
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.200 46 10.48
.300 39 8.88
.500 27 6.15
.700 13 2.96
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0
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Read
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Appendix 4. Histograms for rock samples...(continued).

Ti pct-S
Value No. t Cum. um

1 .002 19 4.33 19 4.
2 .003 15 3.42 34 7.
3 .005 13 2.96 47 10.
4 .007 19 4.33 66 15.
5 .010 32 7.29 98 22.
6 .015 18 4.10 116 26.
7 .020 46 10.48 162 36.
8 .030 37 8.43 199 45.
9 .050 46 10.48 245 55.

10 .070 27 6.15 272 62.
11 .100 36 8.20 308 70.
12 .150 25 5.69 333 75.
13 .200 21 4.78 354 80.
14 .300 15 3.42 369 84.
15 .500 15 3.42 384 87.
16 .700 8 1.82 392 89.
17 1.000 9 2.05 401 91.

* Tot Cum Tot
37.0 55 12.
33.6 70 15.
30.6 83 18.
76.3 102 23.
59.0 134 30.
54.9 152 34.
S4.4 198 45.
(6.0 235 53.
35.5 281 64.
29.4 308 70.
21.2 344 78.
15.5 369 84.
10.7 390 88.
7.3 405 92.
3.9 420 95.
2.1 428 97.

Cum %
5 87.5
9 84.
9 81.
2 76.
5 69.
6 65.
1 54.
5 46.
0 36.
2 29.
4 21.
1 15.
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5 2.5

.0 437 99.5 .5

B N L G Unqual Anal Read
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.003000 +XXXXXXI
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.010000 +XXXXXXXXXXXXXX 1
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.020000 +XXXXXXXXXXXXXXXXXXXX 1

.030000 +XXXXXXXXXXXXXXXX 1
. 050 +XXXXXXXXXXXXXXXXXXXX 1
.070 +XXXXXXXXXXX 1
.100 +XXXXXXXXXXXXXXX |
.150 +XXXXXXXXXXI
.200 +XXXXXXXXXI
.300 +XXXXXXI
.500 +XXXXXXI
.700 +XXXI

1.000 +XXXI

.00 10.00
5.00 15.00

Each increment (each X or 1 plotted)

Ag ppm-S
Value No. t Cum. Cum

1 .500 14 3.19 14 3.2 ]
2 .700 10 2.28 24 5.5 1
3 1.000 5 1.14 29 6.6 ]
4 1.500 4 .91 33 7.5 ]
5 2.000 6 1.37 39 8.9
6 3.000 2 .46 41 9.3
7 5.000 5 1.14 46 10.5
8 7.000 5 1.14 51 11.6
9 10.000 7 1.59 58 13.2

10 15.000 1 .23 59 13.4
11 20.000 3 .68  2 14.1
12 30.000 2 .46 64 14.6
13 50.000 1 .23 65 14.8
14 70.000 1 .23 66 15.0
15 100.000 3 .68 69 15.7
16 150.000 5 1.14 74 16.9
17 200.000 3 .68 77 17.5
18 2000.000 1 .23 78 17.8
19 3000.000 1 .23 79 18.0
20 5000.000 1 .23 80 18.2
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Appendix 4. Histograms for rock samples...(continued).
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Appendix 4. Histograms for rock samples...(continued).

Cu ppm-S
Value No. » Cum. Cum. » Tot 

1 5.000 63 14.35 63 14.4 39.0 
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7 50.000 13 2.96 200 45.6 7. 
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Appendix 4. Histograms for rock samples...(continued).

Nb pptn-S
Value No. % Cum. Cum. *

1 20.000 4 .91 4 .91.
2 30.000 2 .46 6 1.4
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5 20.000 11 2.51 123 28.0 5.
6 30.000 1.59 130 29.6 4.
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8 150.000 4 .91 103 23.5 7.
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17 10000.000 5 1.14 131 29.8
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Appendix 4. Histograms for rock samples...(continued).
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