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ABSTRACT

Results of a reconnaissance geochemical survey of the Dickinson Quad-
rangle, North Dakota are reported. Field and laboratory data are pre-
sented for 544 groundwater and 554 stream sediment samples. Statistical
and areal distributions of uranium and possible uranium-related vari-
ables are displayed. A generalized geologic map of the survey area is
provided, and pertinent geologic factors which may be of significance in
evaluating the potential for wuranium mineralization are briefly
discussed.

Interpretation of the groundwater data indicates that scattered locali-
ties in the central portion of the quadrangle appear most promising for
uranium mineralization. High values of uranium in this area are usually
found in waters of the Sentinel Butte and Tongue River Formations.
Uranium is believed to be concentrated in the lignite beds of the Fort
Union Group, with concentrations increasing with proximity to the pre-
0ligocene unconformity.

Stream sediment data indicate high uranium values distributed over the
central area of the quadrangle. Uranium in stream sediments does not
appear to he associated with any particular geologic unit and is perhaps
following a structural trend.
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HYDROGEOCHEMICAL AND STREAM SEDIMENT
RECONNAISSANCE BASIC DATA FOR
DICKINSON NTMS QUADRANGLE, NORTH DAKOTA

INTRODUCTION

The National Uranium Resource Evaluation (NURE)} Program was established
by the U. S. Atomic Energy Commission, now the U. S. Department of
Energy (DCE), in the spring of 1973 to assess uranium resources and to
identify favorable areas for detailed uranium exploration throughout the
United States. The principal objectives of the NURE Program are: (1)
to provide a comprehensive in-depth assessment of the nation's uranium
resources for natjonal energy planning, and (2} to identify areas
favorable for uranium resources. A NURE Program report covering uranium
resource assessment in 116 National Topographic Map Series (NTMS) 1° x
2° quadrangles, which contain 100% of the currently estimated uranium
resources, is targeted for 1980. The complete resource assessment of
the 272 highest-priority quadrangles is scheduled for completion in
1985, and the first comprehensive assessment report of the entire United
States 1is scheduled for completion in 1988. This program, which is
being administered by DOE, is expected to increase the activity of
commercial exploration for uranium in the United States.

The NURE Program consists of five parts:

1. Hydrogeochemical and Stream Sediment Reconnaissance (HSSR)
Program,

Aerial Radiometric and Magnetic Survey,

Surface Geologic Investigations,

Dritling for Geologic Information, and

Geophysical Technology Development.

[Sa R PV AL

The objective of the HSSR Program is to provide information to be used
in accomplishing the overall NURE Program objectives. This is accom-
plished by a reconnaissance of surface water, groundwater, stream
sediment, and lake sediment. The survey is being conducted by three
Government-owned Tlaboratories. Union Carbide Corporation, Nuclear
Division (UCC-ND), under contract with DOE, is conducting its survey in
154 NTMS 1° x 2° quadrangles which cover approximately 2,500,000 km?
(1,000,000 mi2) of the Central United States (see Figure 1). This area
includes most of the states of Texas, Oklahoma, Kansas, Nebraska, South
Dakota, North Dakota, Minnesota, Wisconsin, Michigan, Indiana, I1linois,
and Iowa, as well as parts of Arkansas, Missouri, New Mexico, and Ohio.
Described herein are the results of the work done by UCC-ND 1in the
Dickinson NTMS Quadrangle, North Dakota.
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GEOLOGY
LOCATION AND GEOLOGIC SETTING

The Dickinson Quadrangle covers a surface area of approximately 17,400
km?2 (6,720 miZ) between lat. 46° and 47° N. and long. 102° and 104° W.
The survey area outlined on the generalized geologic map of North
Dakota, shown in Figure 2, includes all or parts of Adams, Billings,
Bowman, Dunn, Golden Valley, Grant, Hettinger, Mercer, Morton, Slope,
and Stark Counties. A generalized geologic map, along with a strati-
graphic column listing geologic unit codes used in this report, is
presented in Figure 3 and Plate 7.

The quadrangle is located within the Missouri Plateau subdivision of the
Great Plains physiographic province. It is a region of rolling prairie
except for buttes and badlands developed along the Little Missouri
River. The Little Missouri River flows northward through the western
part of the area and dominates the drainage there. In the east, drain-
age is to the east by the North and South Forks of the Cannonball River
and the Heart River. Highest etevation in the quadrangle is White Butte
at 1,076 m (3,530 ft), and the Towest area is the northeastern corper
where small streams leave the study area at elevations below 640 m
(2,100 ft).

LITHOLOGY AND ENVIRONMENTS OF DEPOSITION

Precambrian rocks of Churchillian age (1.8 billion years) are buried by
approximately 3,050 to 4,270 m (10,000 to 14,000 ft) of sedimentary
rocks {(Muehlberger, et al, 1967). Individual rock units and aggregate
thicknesses generally increase northward toward the center of the
Williston Basin. Approximately 1,372 to 1,981 m (4,500 to 6,500 ft) of
the galeozoic rocks are predominantly marine limestone (Denson and Gill,
1965).

Approximately 1,220 to 1,830 m (4,000 to 6,000 ft) of Mesozoic sediments
are present. The lower 305 to 610 m (1,000 to 2,000 ft) consists pre-
dominantly of marine and fluviatile sandstone and shale. The oldest
rock unit exposed is the Pierre Shale {Late Cretaceous). Exposures are
found along the crest of the Cedar Creek Anticline in the extreme south-
western corner of ithe quadrangle where it is approximately 702 m (2,300
ft) thick (Denson and Gi11, 1965).

Conformably overlying the Pierre Shale is the Fox Hills Formation (Late
Cretaceous). The thickest sequence recognized is 119 m (391 ft) in the
subsurface near the center of the quadrangle, thinning to the north and
southwest (Cvancara, 1976b). The Fox Hills represent barrier bar (or
island)--deltaic facies, with the lower members representing the shore-
face of a barrier bar environment. The upper members are thought to
have been deposited within a deltaic complex (Cvancara, 1976b).
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STRATIGRAPHIC COLUMN FOR THE DICKINSON QUADRANGLE

GEOLOGIC MAXIMLUM THICKNESS
ERA SYSTEM SERIES UNIT CODE GEOLOGIC UNIT METERS FEET
QUATERNARY HOLOCENE QAL ALLUVIUM 33 110
MIOCENE TAR ARIKAREE FORMATION 1 135
WHITE BRULE FORMATION 20 65
OLIGOCENE TOW RIVER
CENOZOIC TERTIARY GROUP CHADRON FORMATION 56 185
EQCENE TEGV GOLDEN VALLEY FORMATION 53 175
TPSB FORT SENTINEL BUTTE FORMATION 290 950
PALEOCENE TPTR UNION TONGUE RIVER FORMATION 198 650
TPFS GROUP CANNONBALL-LUDLOW FORMATIONS 1483 600
KGMH HELL CREEK FORMATION 175 575
KGHF
UPPER KGMF FOX HILLS FORMATION 119 391
MESOZ0IC CRETACEQUS GRETACEOUS
KGMC PIERRE SHALE 702 2,300

SOURCES OF GEOLOGY:

1. CVANCARA, A, M., "GEQLOGY OF THE CANNONBALL FORMATION (PALEQOCENE} IN THE WILLISTON BASIN, WITH REFERENCE TC URANIUM POTENTIAL,”
NORTH DAKOTA GEQLOGICAL SURVEY, REPORT OF INVESTIGATIONS NO, 56, p 22 (1976a).

2, CVANCARA, A, M., “"GEOLOGY OF THE FOX HILLS FORMATION (LATE CRETACEOUS) IN THE WILLISTON BASIN, WITH REFERENCE TO URANIUM POTENTIAL,"”
NQORTH DAKOTA GEOLOGICAL SURVEY, REPORT OF INVESTIGATIONS NO. 85, p 16 {1976h}.

3. DENSON, N. M. AND GILL, J. R., "URANIUM-BEARING LIGNITE AND CARBONACEOUS IN THE SOUTHWESTERN PART OF THE WILLISTON BASIN,”
U.5. GEOLOGICAL SURVEY, PROFESSIONAL PAPER NO. 463, p 75 (1965).

4. MOORE,W._L., “THE STRATIGRAPHY AND ENVIRONMENTS OF DEPQSITION OF THE CRETACEOUS HELL CREEK FORMATION (RECONNAISSANCE} AND THE
PALEOCENE LUDLCOW FORMATION {DETAILED), SOUTHWESTERN NORTH DAKOTA,”” NORTH DAKOTA GEOLOGICAL SURVEY, REPORT OF INVESTIGATIONS
NO. 56, p 40 (1976).

LEGEND FOR FIGURE 3

91



Figure 3

GENERALIZED GEOLOGIC MAP OF THE DICKINSON QUADRANGLE
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Conformably overlying and interfingering with the marine Fox Hills
Formation is the nonmarine Hell Creek Formation (Late Cretaceous). The
formation averages approximately 153 m (500 ft) in thickness, reaching a
maximum of 175 m (575 ft). Dominant 1ithologies are bentonite, silty
shale, and claystone with Tlocal carbonaceous shales, lignites, and
sandstones. Lateral continuity of beds within the Hell Creek Formation
is poor and only rarely can individual beds be traced for more than a
mile (Moore, 1976).

The Hell Creek Formation is conformably overlain by the nonmarine Ludlow
Formation (Paleocene) which is Tlaterally equivalent to and intertongues
with the marine Cannonball Formation. The Ludlow Formation is approxi-
mately 122 to 183 m (400 to 600 ft) thick and is composed of gray and
dark gray carbonaceous shales, gray to light yellow-tan sandstones, and
thick Tlenticular lignites, indicating lacustrine, alluvial, and paludal
environments (Denson and Gill, 1965; Moore, 1976).

Lithologically, the marine Cannonball Formation is very similar to the
Ludlow Formation; the main difference is the absence of lignites. The
formation thickens from 8 m (25 ft), or less, in the south central
portion of the study area to a maximum of 159 m (520 ft) (Cvancara,
1976a). A complex nearshore environment is postulated for the Cannon-
ball Formation, including tidal flat, lagoon, beach, shoreface, and
shelf facies adjacent to a western lowland where the Ludlow Formation
was deposited {Cvancara, 1976a).

The Tongue River Formation (Paleocene) conformably overlies the Ludlow
Formation in the southwestern corner of the quadrangle and overlies the
Cannonball Formation 1in the east. The Tongue River Fformation is
composed of approximately 198 m (650 ft) of sandstone, siltstone,
claystone, 1lignite, and small Timestone lenses. Both the Tongue River
Formation and the conformably overlying Sentinel Butte Formation
(Paleccene) are thought to indicate the progradation of a large deltaic
complex into the Cannonball Sea with the Tongue River Formation repre-
senting the seaward and the Sentinel Butte the landward portion of the
delta plain (Jacob, 1976). Similar lithologies are found in both
formations, but the Sentinel Butte is usually more indurated, a darker
gray, and contains more sandstone. The Sentinel Butte Formation is
reported to be 183 to 290 m (600 to 950 ft) thick (Denson and Gill,
1965).

The continental Golden Valley Formation (Eocene) conformably overlies
the Sentinel Butte Formation and, where present, is as much as 53 m (175
ft) thick. The formation consists of gray to yellow sandstone, silt-
stone, and purplish-gray to white kaolinmitic clay and Tlocally a few
thin, 1lenticular beds of 1lignite and carbonaceous shale (Denson and
Gitl, 1965).

Following deposition of the Golden Valley Formation, an Eocene paleosol
was developed across the area. This unconformity separates the Golden
Valley Formation from the overlying White River Group (Oligocene) and
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Arikaree Formation (Miocene). Both units are continental in origin and
are found as isolated remnants capping buttes. The White River Group
can be subdivided into the Chadron Formation and overlying Brule
Formation. The Chadron Formation is as much as 56 m (185 ft) thick and
is composed of dark gray bentonite and light gray tuffaceous claystone,
siltstone, sandstone, and arkose interbedded with thin, lenticular beds
of limestone. Maximum thickness of the Brule Formation is 20 m (65 ft),
and it is composed of massive, nodular, pinkish-gray calcareous clay-
stone, tuffaceous siltstone, and channel sandstone. The Arikaree
Formation unconformably overlying the White River Group is as much as 41
m (135 ft) thick. It is composed of massive greenish-white to Tight
gray tuffaceous sandstone and siltstone with a few thin beds of quartz-
ite, dolomite, and volcanic ash (Denson and Gill, 1965). The Arikaree
Formation does not crop out in the survey area.

STRUCTURE

Dominant structural features in the quadrangle are the Williston Basin
and the Cedar Creek Anticline. The Williston Basin is a large intra-
cratonic basin with its center lying to the north of the quadrangle.
Regional dip is approximately 5 m/km (25 ft/mi) to the north. The Cedar
Creek Anticline, a northwest trending structure crossing the extreme
southwestern corner of the quadrangle, has been intermittently active
since the Paleozoic. Dips are gentle, depending on which stratigraphic
unit is chosen as a datum. Minor folds and faults with a few tens of
feet of displacement occur in the area, possibly related to activity
along the Cedar Creek Anticline (Carlson and Anderson, 1973; Denson and
Gi11, 1965).

HYDROLOGY

The major aquifers in the area include the Fox Hills-Hell Creek Forma-
tions (Cretaceous) and Fort Union Group (Tertiary) with minor amounts of
water produced from shallow alluvial and colluvial aquifers.

The Fox Hills-Hell Creek aquifer underlies nearly the entire quadrangle.
Individual sand horizons within the aquifer tend to be lenticular and do
not extend for more than a few miles. Except for areas near an outcrop,
the aquifer is under artesian conditions; the potentiometric surface
generally slopes to the east. Wells usually yield less than 114 2pm.
Water from the aquifer is of a sodium bicarbonate type with a dissolved
solids content of 300 to 3,700 mg/%.

The Fort Union aquifer (Cannonball-Ludlow, Tongue River, and Sentinel
Butte Formations) underlies most of the quadrangle. It is similar to
the Fox Hills-Hell Creek aquifer and 1is composed of a number of
individual Tenticular sands which are usually less than 3 m thick. The
aquifer also contains lignite beds which produce water of poor quality.
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Most production is from domestic and stock wells which produce 8 to 15
2pm. Water quality is variable, but is generally a sodium bicarbonate
or sulfate type water with dissolved solids usually in the 1,000 to
2,500 mg/¢ range (Crosby, et al, 1973).

The alluvium produces water of poor quality and is rarely used as an
aquifer,

URANIUM OCCURRENCES

Ore-grade uraniferous lignite has been mined in southeastern Billings
County. The first ore shipment was made in 1956; however, because of
milling difficulty only a few hundred tons were shipped. From 1962 to
1967, uraniferous lignite was burned in kilns or pits and the ash then
shipped for milling. Mining was discontinued in 1967. Total production
is reported to have been 85,138 tons of ore yielding 592,288 1b of
"'vellow cake" (Uz0g) (Noble, 1973).

Several other occurrences of uraniferous lignite have been reported. A
proposed mechanism of emplacement involves teaching of uranium from
overlying Oligocene (White River Group) and Miocene (Arikaree Formation)
tuffaceous sediments and adsorption of the uranium by organic matter in
the Ttignite. Localization of the uranium and associated elements
appears to have been controlled by shallow troughs, proximity to the
pre-0ligocene erosion surface, and thin sandstones which provided con-
duits for groundwater movement (Denson and GilT, 1965).

SAMPLE COLLECTION
CHRONOLOGY OF THE SURVEY

Sampling in the Dickinson Quadrangle began in June 1979 and was com-
pleted in July 1979. Laboratory analyses, as well as compilation and
verification of all field and labhoratory data, were completed by October
1979. The final field and Taboratory data base used to illustrate the
statistical and areal distribution of uranium and uranium-related para-
meters for this report was completed in October 1979.

FIELD PROCEDURES

Stream sediment and well water sampling was performed, under contract to
UCC-ND, by personnel of BCI Geonetics, Inc. A total of 544 groundwater
and 554 stream sediment samples was collected within the boundaries of
the Dickinson Quadrangle. Spring and well water samples are reported
together as groundwater. Plates 1 and 4 are overlays at a scale of
1:250,000 showing locations of groundwater and stream sediment sample
sites, respectively. Drainage basins are drawn on Plate 4 to indicate
the area represented by the stream sediment samples. Gaps in sample
coverage for stream sediment sampling occur along major streams and
rivers.
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Detailed information regarding techniques of sample collection,
recording site data, field equipment, and field measurements may be
found in the following reports: "“Hydrogeochemical and Stream Sediment
Reconnaissance Procedures of the Uranium Resource Evaltuation Project"
(Arendt, et al, December 1979), "Procedures Manual for Groundwater
Reconnaissance Sampling" (Uranium Resource Evaluation Project, March
1978), and '"Procedures Manual for Stream Sediment Reconnaissance
Sampling" (Uranium Resource Evaluation Project, May 1978). Field
observations were recorded on the field form shown in Table C-2 and are
included in the microfiche in Appendix C.

CONTAMINATION

Precautions were taken to avoid the possibility of collecting contami-
nated samples. Wells affected by any chlorination, water-softening, or
filtering devices were not sampled if the water could not be taken
before the water passed through such devices. Any well that had not
been pumped recently was allowed to run long enough to flush the system.
The fact that the well had no recent use was noted on the field form.
Dug wells are noted on the field form since the possibility for con-
tamination is high. Any wells the geologists thought might be con-
taminated were checked as such on the field forms. Sediment samples
were collected upstream from road crossings wherever possible. Visible
signs of contamination, the presence of cultivated areas, or oil fields
upstream from a sample site were noted on the field form. Wells along
major streams produce from the alluvium which is recharged principally
from surface water. It is possible that contamination of the ground-
water from upstream sources could occur.

Much of the survey area is cultivated, the main crops being wheat, small
grains, and sunflowers., Light to moderate fertilization takes place
usually 1in the spring with a nitrogen-phosphate-potash mixture of
18-46-0 in amounts up to 100 1b/acre. Some of the area is pastureland
for cattle and sheep. 0i1 fields are present over much of the quad-
rangle and may be a possible source of contamination. Numerous scoria
pits are in operation in the badlands, and lignite beds have been mined
for uranium and molybdenum in Billings County.

CHEMICAL ANALYSIS

A1l samples collected in the field geology program were returned to the
URE Project 1laboratory in 0Oak Ridge, Tennessee for preparation and
analysis. The elements determined and the analytical techniques used
along with the appropriate detection limits are given in Table 1. These
detection limits are considered the best average during normal opera-
tion; however, some variables have values reported below these Timits.
A1l water samples were received in 250-ml polyethylene bottles and were
filtered through 0.45-um cellulose acetate paper. Stream sediment
samples were dried overpight at 85%C and sieved to collect the <150-pm
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Table 1

DETECTION LIMITS OF VARIABLES DETERMINED IN WATER AND SEDIMENT SAMPLES

Detection Limit

Sediment Water

Variable Method ( ppm) (ppb)

U-FL Fluorometry 0.25 0.2

U-MS Mass Spectrometry-Isotope Dijution -- 0.02

U-NT Neutron Activation-Delayed Neutron Count 0.02 --

As Atomic Absorption 0.1 0.5

Se Atomic Absorption 0.1 0.2

Ag Plasma Source Emission Spectrometry 2 2

Al Plasma Source Emission Spectrometry 0.05(3) 10

B Plasma Source Emission Spectrometry 10 8

Ba Plasma Source Emission Spectrometry 2 2

Be Plasma Source Emission Spectrometry 1 1

Ca Plasma Source Emission Spectrometry 0.05(a) 0.1(b)

Ce Plasma Source Emission Spectrometry 10 30

Co Plasma Source Emission Spectrometry 4 2

Cr Plasma Source Emission Spectrometry 1 4

Cu Plasma Source Emission Spectrometry 2 2

Fe Plasma Source Emission Spectrometry 0.05(a) 10

Hf Plasma Source Emission Spectrometry 15 --

K Plasma Source Emission Spectrometry 0.05(a) 0.1(b)

La Plasma Source Emission Spectrometry 2 --

Li Plasma Source Emission Spectrometry 1 4

Mg Plasma Source Emission Spectrometry 0.05{(a} 0.1(b)

Mn Plasma Source Emission Spectrometry 4 2

Mo Plasma Source Emission Spectrometry 4 4

Na Plasma Source Emission Spectrometry 0.05(a) 0.1(b)

Nb Plasma Source Emission Spectrometry 4 --

Ni Plasma Source Emission Spectrometry 2 4

P Plasma Source Emission Spectrometry 5 40

Sc Plasma Source Emission Spectrometry 1 1

Si Plasma Source Emission Spectrometry e 0.1(b)

Sr Plasma Source Emission Spectrometry 1 2

Th Plasma Source Emission Spectrometry 2 --

Ti Plasma Source Emission Spectrometry 10 2

v Plasma Source Emission Spectrometry 2 4

Y Plasma Source Emission Spectrometry 1 1

Zn Plasma Source Emission Spectrometry 2 4

ir Plasma Source Emission Spectrometry 2 2

S0, Spectrophotometry -- 5§b;

Cl Spectrophotometry -- j0ib

(a)petection 1imits expressed in percent.
b)Detection Timits expressed in ppm.
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fraction. Part of the sediment sample was dissolved in 10 ml of 1:1
nitric-hydrofluoric acid. The analytical procedures used have been
described by Cagle (1977) and Arendt, et al (December 1979). All
observed data from all samples are included in the microfiche in
Appendix C.

QUALITY CONTROL
MEASUREMENTS CONTROL

The procedures used to analyze URE Project reconnaissance samples
require that calibration standards, check samples, and blanks be ana-
lyzed along with normal samples to ensure the validity of the reported
results. A measurements control program provides information concerning
precision and reliability of these measurements. Control samples of two
water batches and two sediment batches are submitted anonymously along
with routine samples on a daily basis. A statistical summary of results
reported for control samples, analyzed along with the samples included
in this survey, is given in Table 2. Resulis of uranium analyses of
water and sediment control samples obtained from the Ames Laboratory as
part of the Muitilaboratory Analytical Quality Control for the HSSR
Program are reported by D'Silva, et al (1979).

PRINCIPAL COMPONENT ERROR ANALYSIS

A principal component analysis of data from groundwater and stream
sediment samples was used to produce an ordered list of samples using
the eigenvalue statistics as described by Kane, et al (1977), where the
most extreme samples were listed first. Additional unusual samples were
identified if single-element measurements were outside a three standard
deviation confidence interval around the mean. The laboratory and field
data from the wunusual samples identified by this procedure were
reviewed. Seven well water samples (500418, 500519, 500914, 501036,
501344, 501359, and 501414) and seven stream sediment samples (500420,
500633, 500973, 501000, 501021, 501022, and 501145) which appeared to be
the most unusual were submitted for reanalysis. The original results
were compared to the results from reanalysis. Of the more than 400
individual analyses that were compared, the only results considered to
be in error in the original analysis and thus require corrections were
the U-FL value for Water Sample 500418, sulfate values in Water Samples
500519 and 501414, U-FL values for Sediment Samples 501000, and 501145,
and multielement values for Sediment Sampte 500973. This low error rate
for the unusual samples indicates a high level of reliability for the
laboratory measurements.



Table 2
SUMMARY OF THE MEASUREMENTS CONTROL OBTAINED WITH SAMPLES FROM THE DICKINSON QUADRANGLE

Measurements Control Results for Water Messurements Control fleswlts for Stream Sediment

Batch L-4 Batch H-4 Batch R-J Batch 5-2
Standard Cpefficient Standard Coefficient Standard  Coefficient Standard CoefFicient
No. of Mean Beviation of Ha. of Mean Deviation of No. of Hean Deviation af He. of Mean Deviation of
Element Method Samples (ppb} {ppb) Yarfation Samples Lpph) {pph} Yariation  ETement Hethod Samples {ppm} {ppm} Variation Samples {ppm}) {ppm} variation

1] nsfal 1 0.52 0.0 0.0 ] 9.92 0.495 0.05 ] FL s2 4.15 0.400 a0 n 5.91 0.81 2.9
u FLib} 29 0.68 0.234 0.35 25 10.30 0,632 0.06 u nriel 61 1.86 0.13 0.03 40 1¢.26 0.276 0.03
As Aafc) 32 3.5 Q.72 0.20 4] 0.7 0.2% 0.42 As A4 8 3.6 0.53 0.15 24 9.8 0.98 0.10
Se AA 37 1.2 0.17 0.4 4 0.4 0.3 0.38 Se AA 40 0.4 0.24 0.53 27 0.8 0.28 0.3
al ps{d] k4] 96.0 17.6 0.8 n 350.0 21.4 0.06 Al Ps 53 31,500.0¢  2,450.0 0.08 32 55,800.0 4,470.0 n.08
B PS 28 1,584.0 n.z 0.4 32 n.a 4.0 0.06 B Ps 57 12.0 6.1 0.48 krd 48.0 9.7 0.20
Ba [ 28 13%.0 5.2 0.08 2 . 1.4 0.04 Ba Ps 50 416.0 16.1 0.04 35 m.o 20.3 11.05
Ca Ps 30 15,200.0 540.0 0.05 kL 98,500.0  4,310.0 0.04 Be [ 56 1.0 2.1 1.64 35 2.0 0.8 a.27
Co Ps I 20.0 2.7 0.13 0 95.0 4.5 0.05 La Ps 57 2, 100.0 440.0 0.16 3 3,500.0 .o 4.13
cr PS 26 95.0 £.0 0.06 kL) 5.0 3.6 0.1% Ce Ps 49 62.86 10.815 0.17 32 81.19 22181 0.27
Cu 4] 30 64.0 8.6 0.29 31 208.0 20.3 0.10 Co PS 55 13.0 2.3 0.17 M 22.0 4.1 0.18
Fe s n 86.0 21.7 4.2 kDY) 984.0 49.5 0.05 Cr PS 53 27.0 1.7 0.06 k2 60.0 4.3 0.07
K Ps 0 1,916.0 324.0 0.17 M 20,1000 2,383.0 0.12 Cu Ps g3 2.0 2.1 0,11 31 45.0 2.9 0.06
L1 ] n 1%.0 2.1 0.12 kE] 102.0 8.5 0.08 Fa Ps 83 17,/00.0  1,150.0 0.06 2 33,6000 1,580.0 0.05
Ha Ps 28 2,300.0 390.0 0.04 ao 72,400.0  3,150.0 0.04 K PS 53 9,800.0 819.0 0.08 » 19,400.0  1,580.0 0.08
Hn PS5 k] 20.0 1.7 0.08 1 103.0 4.8 0.05 Li L] 55 22.0 1.5 o.07 M u.n 14 2.30
No Fs 28 Mu.0 7.2 g.21 33 6.0 5.7 0.90 Mg Ps 51 2,100.0 139.0 0.06 4 $,300.0 330.0 0.06
Ka FS kL] 1,600.0 220.0 0.14 33 44 ,800.0  3,780.0 0.08 L P3 53 1,898.0 N4 0.06 32 761.0 8.4 0.05
Ni Ps 28 192.0 8.8 Q.05 32 B0 4.6 0.12 Mo [ 56 2.0 i.2 0.47 kL] 21.n z.4 a.09
P ] K] 109.0 21.2 0.1% H 4,790.0 4.2 0.08 Ha 33 55 1,500.0 130.0 0.08 kl} 2,100.0 200.0 0.10
Sc [ 28 62.0 s 0.08 n 1.0 0.7 0.06 Hb 3 57 12.0 1.8 0.3 15 10.0 5.3 0.50
Si Ps 26 920.0 80.0 0.09 k1) 7,960.0 912.0 o.n Ni Ps 57 18.0 2.4 0.13 k] 56.0 1.3 0.06
sr FS 30 54,43 3.702 0.67 kit 5,156.77 170. 646 0.02 # ] 51 1,808.0 251.0 0.14 32 ace.o g8.3 0.
H Fs 28 Mni.o 1.0 0.06 Rz 49.0 2.2 0.05 Sc PS 55 5.4 0.6 g.10 12 1.0 0.7 0.06
¥ PS5 26 1.0 EN ) 0.27 in 41.0 5.0 g.12 ir PS 51 .19 2.899 0.05 35 79.94 5.5693 0.07
¥ PS5 n 2.0 1.1 0.1z 32 47.¢ 2.0 q.p4 Th P53 87 7.q 4.1 0.60 36 8.0 2.6 0.3
In Ps 28 438.0 0.4 0.06 28 8.4 22.3 .46 T4 PS5 LE) 31.167.0 2a1.1 0.09 k[ 2,955.0 261.7 0.09
¥ PS 51 52.0 4.6 0.09 n 182.0 0.7 0.07

¥ PS 55 19.0 1.6 o.u8 kL] 28.0 1.4 0.05

In [ 51 88.0 1.6 0.09 krd 100.0 6.2 1.06

Ir PS Hl 131.¢ 8.9 0.07 2 nz.o 5.9 8.05

(8)Mags spectrometry.
{b}Fluorometric analysis.
(c)Atomic abserption.
Plasma source emission spectroscopy.
e/Heutron activation delayed neutron count.

ve
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GEOCHEMICAL RESULTS
GEOCHEMICAL DISTRIBUTIONS IN GROUNDWATER

The sample site locations for groundwater samples collected in the
Dickinson Quadrangle are shown on Plate 1 at the 1:250,000 scale.
Symbol plots for uranium and specific conductance are presented at this
same scale on Plates 2 and 3 and at the 1:1,000,000 scale in Figures
A-1b and A-2b, respectively. A map of the major producing horizons
sampled and the samples noted as having hydrogen suifide odor at the
time of sampling is presented in Figure 4. The number of groundwater
samples collected from each of the major producing units is presented in
Table 3.

Observed data for the variables uranium, specific conductance, boron,
calcium, potassium, magnesium, sodium, silicon, strontium, and pH are
listed in Table A-3. The figures in Appendix A present log frequency,
lognormal probability, percentile, and areal symbol plots for these
variables, plus barium, 1lithium, selenium, zinc, sulfate, and total
alkalinity.

Uranium

Figure A-1b indicates that groundwaters with uranium concentrations
greater than 15.00 ppb (85th percentile) are distributed throughout the
central portion of the quadrangle in clusters of wells producing from
the Fort Union Group. The percentile plot {Figure A-la) shows that
waters from the Sentinel Butte Formation have a uranium background range
significantly above the regional background. The White River Group,
Golden Valley Formation, and the Quaternary alluvium exhibit a high
uranium background, but the small number of waters sampled from these
units do not allow any conclusions to be drawn from these data.

Clusters of groundwater samples with high uranium values occur from
north to south as follows:

1. The highest uranium values occur in the Saddle Butte area (lat.
46259'40" N. and 1long. 103°10' W.) in northern Stark and Billings
Counties. These groundwaters were produced from the Sentinel Butte
Formation.

2. Two groups of high uranium values are found in the middle western
portion of the gquadrangle at Chalky Butte and Black Butte (between
lat. 46°20' to 46230' N. and long. 103910' to 103°30' W.). The
Chalky Butte waters were from the Sentinel Butte Formation, and the
Black Butte waters from the Tongue River Formation.

3. A large cluster of high uranium values is located in the south
central part of the survey area, south of Cedar Creek and north of
Buffalo Creek (between lat. 46°08' to 46915' N. and long. 102°250'
to 103°20' W.). The majority of these samples is from the Tongue
River Formation. g
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Table 3

THE DICKINSON QUADRANGLE

Geologic Unit

Alluvium

White River Group

Golden Valley Foramtion
Sentinel Butte Formation
Tongue River Formation
Cannonbali-Ludlow Formations
Hell Creek Formation

Fox Hills Formation

Hell Creek - Fox Hills
Undifferentiated

Pierre Shale

Total

Geologic
Unit

Code

QAL

TOW

TEGY
TPSB
TPTR
TPFS
KGMH
KGMF
KGHF

KGMC

No. of
Groundwater

Samples
5

!

3
163
205
109

o4

|

544

No. of
Sediment

Samples
0

2
1
233
170
81
26

532
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4. A group of water sampies with high uranium values is found in the
southwestern corner of the quadrangle at Medicine Pole Hills
(between tat. 46°905' and 46211' N. and long. 103933' and 103°40'
W.). These waters were produced from the Cannonball and/or Ludlow
Formations.

Several high uranium values are also scattered over the north central
area of Dickinson Quadrangle, mainly in waters from the Sentinel Butte
Formation.

The correlation matrix {(Table A-2) indicates significant positive
correlations with coefficients for both Pearson and Spearman corre-
lations greater than 0.25, between uranium and calcium, potassium,
magnesium, silicon, strontium, and zinc. Uranium shows negative
correlation with boron, sodium, pH, and total alkalinity.

Specific Conductance

Figure A-2b indicates that groundwaters with specific conductance values
greater than 3,773 pmhos/cm (85th percentile) are scattered throughout
the quadrangle except for the west central area. The percentile plot
(Figure A-2a) indicates that the background ranges for all aquifers are
similar.

High specific conductance values appear to be randomlty distributed over
most of the quadrangle. Most high values appear to be in the north
central area with the largest cluster located near Sentinel Butte. The
largest cluster of low values (<1,356 pmhos/cm) is found in Adams and
Hettinger Counties. Most Tow values are scattered uniformly throughout
the eastern two-thirds of the survey area. No trends are indicated by
the areal distribution plot (Figure A-2b).

The correlation matrix (Table A-2) indicates significant positive
correlations, with coefficients for both Pearson and Spearman corre-
lations greater than 0.20, between specific conductance and boron,
1ithium, potassium, sodium, selenium, strontium, sulfate, and total
alkalinity. There is also a significant negative correlation between
specific conductance and barium,.

Related Variables

According to Denson and Gill (1965), and Geodata International, Inc.
(1979), the source rock for uranium in the quadrangle is the Oligocene
White River Group and the now eroded Miocene Arikaree Formation, which
contain appreciable amounts of volcanic ash. The White River and
Arikaree Formations exhibit a wuranium content approximately 12 times
that of the average sedimentary rock (Denson, Bachman, and Zeller,
1954). Accepted theory is that 0Oligocene and Miocene source rocks were
leached by percolating groundwater. Uranium then moved into the lignite
beds where it was adsorbed by organic matter. A1l known uranium
deposits are stratigraphically near the unconformity at the base of the
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O0ligocene (Denson, Bachman, and Zeller, 1954). Local structure may
contribute to the deposition of uranium in that mineralization appears
to occur on shallow troughs superimposed on the extensive regional
structure of the Williston Basin (Denson and Gill, 1965). Nearly all of
the high uranium values come from groundwaters from the formations of
the Fort Union aquifer. The members of the Fort Union Group
{(Cannonball-Ludlow, Tongue River, and Sentinel Butte Formations) outcrop
over most of the surface of the quadrangle. They are very similar
geochemically and tithologically, and areal distributions of elements
show a scattered pattern. Most well waters with uranium concentrations
above the 85th percentilie (15.00 ppb) appear to occur in the central
part of the quadrangle which might loosely be called a trend. This
trend cuts across all the formations in the area which may point to some
kind of subtle structural control for uranium.

The correlation matrix (Table A-2} and areal distribution plots (Figures
A-la and A-11b) show a high positive correlation between uranium and
silicon. The majority of high uranium and silicon values are found in
water from the Sentinel Butte Formation. Leaching of tuffaceous rocks
in overlying formations could produce high concentrations of silicon and
uranium in the groundwater. Waters from the Lemmon Quadrangle to the
south show a similar wuranium-silicon relationship (Uranium Resource
Evaluation Project, 1980). The areal distribution of silicon (Figure
A-11b) demonstrates that groundwaters from units stratigraphically
closest to the pre-0ligocene unconformity (Golden Valley and Sentinel
Butte Formations) have the highest silicon content. The cluster of high
uranium values located north of Buffalo Creek and south of Cedar Creek
in northern Bowman and Adams Counties was observed in waters from the
Tongue River Formation but does not have correspondingly high silicen
content.

Groundwaters with high uranium and silicon content tend to have low pH
values (less than 15th percentile value of 7.0), and low total alka-
linities (less than 15th percentile of 322 ppm).

In southwestern Oklahoma and the Panhandle of Texas, leaching of
uraniferous rock occurred in the past, and uranium and barium exhibit a
negative correlation. For example, the barium was precipitated while
the uranium continued being carried downdip in the Lawton Quadrangle
(Uranium Resource Evaluation Project, 1979). The uranium-barium asso-
ciation in the north central area indicates recent or active leaching.
The combination of low pH and total alkalinity values with high uranium,
and silicon concentrations supports the proposition of leaching in
progress.

Summary of Groundwater Data

The most promising area for uranium concentraticn appears to be in the
central and north central parts of the quadrangle where the Sentinel
Butte Formation crops out. Groundwaters from the Sentinel Butte have
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the highest uranium and silicon values and most of the lignites mined
for uranium have been from the Sentinel Butte Formation. A potential
for uranium is indicated in the extensive lignite beds of the Tongue
River Formation.

GEOCHEMICAL DISTRIBUTIONS IN STREAM SEDIMENTS

The sample site Jlocations for stream sediments collected in the
Dickinson Quadrangle are shown on Plate 4 at the 1:250,000 scale. The
symbol plot for the hot-acid-soluble uranium as determined by fluoro-
metric analysis (U-FL) and thorijum is presented at this scale in Plates
5 and 6, respectively, and at the 1:1,000,000 scale in Figures B-1b and
B-4b, respectively. The stream sediment data subset used to generate
Tables B-1 and B-2 and the figures in Appendix B includes all stream
sediment samples collected from basins in the Dickinson Quadrangle that
average approximately 25 km2 (10 mi%). Samples which were collected
from basins larger than 50 km? (Phase G) were not included. The number
of stream sediment samples (532) in this subset which were collected
from the major stratigraphic units of the survey area is presented in
Table 3. Results from all stream sediment samples collected from the
Dickinson Quadrangle are included in Table B-3 and in the microfiche in
Appendix C.

Observed data for the variables hot-acid-soluble uranium (U-FL), total
uranium as determined by neutron activation (U-NT), thorium, arsenic,
calcium, cobalt, copper, iron, nickel, scandium, and zinc are listed in
Table B-3. The figures in Appendix B represent log frequency, log-
normal probability, percentile, and areal symbol plots for these same
variables, plus U-FL/U-NT, niobium, titanium, vanadium, yttrium, and
zirconium.

Uranium

The percentile plots for U-FL and U-NT (Figures B-la and B-2a, respec-
tively) indicate that sediments from the Golden Valley Formation and
White River Group have the highest background ranges for these vari-
ables; however, only 13 sediment samples were derived from those units,
The geochemical areal distribution plots (Figures B-1b and B-2b,
respectively) indicate that most U-FL and U-NT values above the 85th
percentile (3.7 and 4.1 ppm, repectively) are in sediments from the Fort
Union Group and are located between Tong. 102°30' and 103°20'W.

Several Tlarge groups of sediments with high U-FL and U-NT values are
distributed over the central portion of the quadrangle. One cluster
occurs in the Saddle Butte locale 1in the north central part of the
survey area where the sediments are derived from the Sentinel Butte
Formation. Another grouping of high U-FL and U-NT values is found in
north central Hettinger and south central Stark Counties. This group of
sediments also represents the Sentine]l Butte Formation. A large cluster
of high uranium concentrations is Jlocated in the region south of Cedar
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Creek and north of Buffalo Creek in western Adams and eastern Bowman
Counties with sediments derived from the Tongue River Formation.

Many isolated samples and small groups of sediments with high U-FL and
U-NT concentrations are scattered throughout the quadrangle. The
majority of these sediments represent the Sentinel Butte and Tongue
River Formations. Many of the sediments with U-FL and U-NT values less
than the 15th percentile (1.9 and 2.4 ppm, respectively) were derived
from the Fort Union Group.

The correlation matrix (Table B-2) indicates significant positive
correlations with coefficients for both Pearson and Spearman correla-
tions of greater than 0.20 between U-FL and U-NT, arsenic, cobalt,
copper, 1iron, nickel, scandium, and zinc. Negative correlations are
indicated between U-FL, U-NT, and calcium.

Thorium

Figure B-4b indicates that sediments with thorium concentrations greater
than 9.0 ppm (85th percentile) are scattered over most of the quadrangle
and are derived from all geologic units. The percentile plot for
thorium (Figure B-4a) indicates that the Golden Valley Formation and
White River Group have the highest backgrounds. The lowest background
range occurs in sediments from Cretaceous units (Hell Creek and Fox
Hi1ls Formations and Pierre Shale). Sediments with thorium values less
than 3.0 ppm (15th percentile) are scattered throughout the quadrangle.

The correlation matrix (Table B-2) indicates significant positive
correlations, with coefficients greater than 0.20 for both Pearson and
Spearman methods, between thorium and cobalt, iron, nickel, niobium,
scandium, titanium, vanadium, yttrium, zinc, and zirconium.

Related Varijables

A1l Tertiary units are similar lithologically, and the geochemical data
fail to show distinct differences between units. Clusters of high
uranium values are not confined to any specific geologic unit and do not
show consistent association with any element. The group of high uranium
values found in north central Hettinger and south central Stark Counties
shows a relation between U-FL, phosphorus, calcium, and selenium. The
area located south of Cedar Creek and north of Buffalo Creek exhibits
correlation between wuranium and arsenic, manganese, and strontium.

Summary of Stream Sediment Data

The majority of the sediment samples were taken from the Fort Union
Group. The members of this group are so similar geochemically and
lithologically that the uranium data do not present an obvious trend or
pattern. The anomalously high concentrations of U-FL and U-NT are
distributed in sediments from all of the formations of the Fort Union
Group in the central region of the study area. These sediments with
high uranium content do not appear to be restricted to specific geologic
units, but are more likely controlled by topography or structure.
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Table A-2

CORRELATION MATRIX FOR GROUNDWATER
OF THE DICKINSON QUADRANGLE
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(1) Pearson correlation/Spearman correlation/(sample size).
If either element has a concentration below the labora-
tory detection limits, it is omitted from the pairwise

computations.
(2) Significance levels:
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Lognormal Probability
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Lognormal Probability
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Table A-3
PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

OR SAMPLE De O« E« SAMPLE MNJUMBER u sP B CA K L 1] NA S SR PH
NUMBER ST LAT LONG L TY REP (PPB) UMHOS/CM (PPB) (PPM) (PPM) (PPM) (PPM} (PPM) (PPB)

500255 38-46.737 -103.602 ~3~03~ <0.02 1500 900 1.8 Q6 0.8 350 . 4.0 al -9
500258 38-46.7T01 -103.619 -3-03- <D.02 1900 670 15 0.8 0.3 230. Sa 5 67 9«0
S00261 38-46.613 —-103.634 -3-03- <0.02 1800 T20 ls6 0.9 0.4 320. Sl 61 9.1
S00262 38-46.690 -103.692 -3-03- 0.73 1700 550 1.9 0.6 1.0 320« EPY 64 8.8
500269 38-46.568 -103.701 -3-03~ <0.02 1900 650 1.3 0.5 0.3 340. 5«2 46 Fel
500272 3IB-46.582 ~103.611 -3-03~ 3.6 3500 760 260. 4.9 160 . 210. 3aT 2300 Tal
S00273 38-46.578 -103.562 -3-03- Q.32 1800 800 0.9 | @a5 0.2 220. 4.7 36 Fel
500277 38-46.516 -103.510 -3-03- <0.20 3200 400 4.8 1.3 245 4604 3.3 150 Bat
500279 38-46.709 -103.553 -3-03- <020 1800 870 1.0 De2 0.5 340. 3.1 45 Ba.9
500301 38-46.888 -102. 748 =-3-03- <0.20 S100 600 17 2.3 EaT 700 3.6 500 B.0
500302 38-46.886 -102.748 ~3-03- 10. 4500 330 280. 6.5 190. 360, 4.9 6200 6.7
500306 38-46.531 -102.760 -3~03- 0.30 1900 610 28 1.1 1.2 300. 2t a2 Be9
500308 38-46.540 -102.818 -3-03- 2.6 as0 S0 B89 2.7 30. 35. 4a? 770 76
500310 38-46.542 -102.890 -3-03- 0.26 1800 110 130. 1.8 41. 160. 4.9 1200 Tato
500312 38-46.536 -102.547 -3-03- <0.20 4700 640 23, 2.0 la. £70. 4e 750 8.6
S00316 38-46.583 -102.953 -3-03- S5 1000 91 70. 1.2 58 16 S0 450 T a8
500318 38-46.587 -102.880 -3-03- Fa3 5800 sS40 390 . 4. 280. 240. Ge3 8100 6.8
500321 38-46.590 -102.824 -3-03- 7.8 900 96 Ba. 6.3 2S. 30. 5.8 T3o 6.8
500322 38-46.583 -102.779 -3-03- 14, 5000 230 300. 16a 240. 3a0. S5e2 e300 7.5
500323 38-46.637 -102.771 -3-03~- 62 4900 180 360 . 4.l 230. 220s Sed 2900 Te2
500324 38-46.638 -102.824 -3-03- 16a 2500 270 290, 2.0 88 Toa 2.8 2100 7.4
500326 38-46.641 -102.906 -3-03- Bla 4800 190 520, 3.8 230. 120« a7 S100 Te0
S00327 38-46.614 -102.557 -3-03- 085 1s00 630 6.1 0.7 2.2 290. e 160 8.7
S00331 38-46.672 =-102.898 -3-03- <D.20 2200 400 210. T« 0 T2 9%. He3 4100 6e5
500332 38-46.673 -102.938 -3-03- 224 760 33 69 bt 11. 38. 18. 720 Teta
500336 38-46.677 -102.804 -3-03- <0.20 1200 290 13. 4a 2 5«6 210. 4.0 360 Tae2
500337 38-46.679 -102.754 =303~ 14. 3800 120 250. 4e1 170 150. 445 2100 T«3
500341 38-46.721 -102.568 -3-03- 0.26 L700 290 6.0 3.8 l.4 220, 6.0 120 8.3
500342 38-46.731 -102.900 -3-03- 26. &40 a7 4%, 11. 6.0 60. 27 680 Ta8
500344 38-46.719 -102.813 -3-03-~ 120. 2200 85 280. 6.5 Taa 57. 12. 2300 Te3
500345 38-846.725 -102, 756 -3-03- <0.20 2200 260 184 4.4 Se% 380. 2«8 470 8.4
500346 38-46.252 -102.807 -3-03-~ 0.30 1700 aTo0 3. 3.9 15« 240. 2.9 360 Ta2
500356 38-46.020 =-102. €695 -3-03- <0.20 4400 1200 60« 9.9 32. 600 .« 243 2500 8.3
500358 38-46.022 -102.622 -3-03- lés 3700 640 200. 12. 1504 230. 3a9 5700 Tel
S00359 3B-46.065 —-102.666 -3-03- <0.20 4200 960 73. 1la 33. 580, 3.8 2790 Te9
S00364 38-46.026 -102. 540 -3-03- 033 S60 110 T1le. 5.5 30 45 . De3 1700 Ea7
500365 38-46.127 -102.T11 -3-03- <0.20 1200 410 Sett 2a 8 P 250. 3.5 210 3.8
500366 38-46.118 -102.¢£12 -3-03- 2s1 2500 280 220 8a.1 140. 5% 3t 25900 Tel
500368 38-46,059 —-102. 561 -3-03- <0.20 3800 1400 23. 3.5 la. £40. EFE 840 Be5
500372 38-46.137 -102.558 -3-03- 64. 4400 300 450. S5 230 1204 G.6 £%00 7.3
500373 38-46.161 -102. 552 -3-03~- <0.20 2100 490 13 EXE Ge2 170 2.8 450 B3
S00377 38-46.170 —-102.645 -3-03- <0.20 1700 =1-11] 0.6 le2 0.8 150. 2ath <z Sel
S00379 38-46.165 -102.683 -3-03- <0.20 1400 500 1.5 Le7 lal 140 2a5 20 8.7
500381 38-46.192 -192.€&85 -3-03- D48 1900 680 lce 4al B4 Ild. 3.0 600 Taa
500384 38-46.205 -102,579 -3-03- <020 3700 330 89. 97 45 e 450. el is00 7.8
500388 38-46.309 —-102.793 -3-03- 17 2000 410 160 1=4 90« tta Sa 7 1700 Tel
500391 38-46.312 -102.940 -3-03- 40 1000 190 Taa 3.0 28 =1 Sed 1300 TeS
500394 38-46,.342 -102.821 -3-03- 0.43 1500 610 38 1.5 1.8 260s Za T 150 H.9
500396 3B8-46.362 -102.756 -3-03- F.8 34900 370 43. =T 23. 440, 2.7 1700 Had
500397 38-46.391 -102.760 -3-03- 0.27 2200 1700 la2 0.3 0.3 Z70. 4.3 o2 Had
S00400 38-46.383 -102.798 -3-03- 0.22 2500 Ta2o ded 2.8 4.4 370. 2e8 Ehg ] Tad
500402 38-46.538 -102.677 -3-03- <2.20 1800 430 4% 1.8 1«7 290 249 140 Ta5
500403 38-46.538 -102.634 -3-03- 4.0 1700 170 64 . Seb 35 180 Se7 1300 Ted
500407 3B-46.533 -102.552 -3-03- <0.20 2300 829 Ta® 2«9 3.0 370. Ge2 260 T8

500409 38-46.578 -102.552 -3-03- D.30 1300 460 3.0 20 1.8 330. Ce 129 Teo

by



Table A-3, Continued

PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

OR SAMPLE D. O« E« SAMPLE

NUMBER

500415

500418
500419
500422

500426

500427
500428
500429
500430
500432
500435
500437
500440

500442
500444
S0044a5
500847
500450
500451

500453
500456
500458
500460
500462
500463
500464
500465
500468
500470
500473
500477
500479
500481

500482
500483
500485
500430
500495
500497
500500
500503
500506
500509
500519
500521

500523
500524
500532
500533
500534
S00535
500536
500537
500538
500539

ST LAT LONG

38-46.586 -102. €206
38-46,.627 -102. 549
38-46.642 -102.600
38-46.680 -102.560
38-46.726 —-102.563
38-46.726 -102.€23
38-46,68T7 -102, €24
38-8456.,6%0 =102, 704
38-46.721 —-102.€83
38-46.6T3 -102. 429
J8-46.716 —-102.420
38-46.734 -102. 333
38-46.729 -102.308
38-646.671 -102.26%
38-46.658 —-102. 349
3B8-46.544 —l02.288
38-46.616 -102.357
3e-46.588 -102.33%
38-46.558 -102.285
38-46,528 ~-102. 276
38-46.532 -102.361
38-46.539 —-102,. 448
368-46.57T4 —-102.425
38-46.581 —102. 465
38-46.61T7 -102. 494
38-46.667 -102.476
38-46.T1T7 -102.470
38-46, 210 -102.227
38-46.,188 -102. 160
38-46.195 -102. 985
38-46.211 ~-102.048
38-46.164 -102.018
38-46.184 -102.104
38-46.118 -102.248
38-66.079 -102. 224
38-46.117 -102.186
3B8-46.098 -102.082
38-46.,029 -102.104
38-46.031 -102.149
38-46.028 -102.221
38-46.908 -103.212
38-46.9%4 -103.213
38-46.923 -103. 1086
38-46.588 -103.160
38-46,998 -102.476
36-46.997 —-102.433
38-46.566 =-102.2351
38-46.909 —-102.456
38-86,.940 =102, 497
38-46,988 -102. 266
3B8-46.998 -102.259
38-46,943 -102.253
38-46.89]1 -102.262
38-46.910 =102.270
38-46.904 —102.417

NUMBER
L TY REP
-3-03-
-3-03-
-3-03-
-3-03-
-3-03~
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3=03 =
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-z-02-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-02-
-3-03-
-3-03-
-2-03-
-3-03~-
-3-03-
-3-03-
~-3-03-
~3-p3-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
~3-03-
-3-03-
-3-02-
-2-03-
-3-03-
-3-03-
-3-03-
-3-01-
-3-03-

J sP
(PP3) UMHOS/CHM
Je 33 78
12. 4300
D31 2000
1.8 S40
0.30 1200
13 1400
Q.00 2000
11 6300
0.20 3000
050 2500
De40 3100
38. 3700
Sl 720
3e1 3300
050 2500
13. 4600
6.3 4700
<020 1500
S & 1600
Be8 S000
Qa32 2100
<0.20 1400
0.26 S40
0+30 4300
244 1500
7T 4700
0.9 1700
0468 2100
<d.2D 3700
0.50 4000
Fe3 4300
Dad s 2300
D.22 2300
Tal 1200
le5 3z00
D.32 €000
D05 2400
0.95 2600
85. 4700
Daa7? 4200
Ds48 2200
340. 1100
0.71 4500
760« 1500
5«3 3200
10 1900
13. 2000
<0.20 3200
<0.20 2000
Da 2t 2800
D.28 3200
0.32 2200
Gad 1500
<020 1000
24. 5300

8
(PPB)
T30
180
230
aa
240
62
540
1300
300
450
400
280
o4
eag
3so
510
270
320
160

CA
(PPM)
1«3
480 .
150
21 .
1504
110«
2«8
460.
20«
=L
16
230.
=2 3
£la
124
3d.
430 .
30.
100«
47
37
87«
4L e
300
170.
160.
27
led
220
31.
230,
2.7
150.
G3.
16
53
Jal
4al
1504
11.
1.0
S8,
48
110«
Tia
3e2
130.
241
2l
1.5
Sal
1.3
100.
La b
420 .

K
(PP M)
Dab
10
1l.
Gats
3al
G 7
1.5
7.9
+e3
4ec
4.0
2.5
Jab
2aB
3ol
4a2
Se3
3.3
LDeb
e
3.9
Ga7
Ga7
10
Bed
11.
2e¢3
L«2
laa
bael
L7

245
6l
37
3.0
Ga8
L«8
2e1

Ga i
lao
et

MG
{PPM)
1.0
100,
42
be2
1€,
Ol
1.7
370.
Tal
1N,
Ta?
140.
13.
2la
4%
4Ea
180.
12«
46
20 s
15.
40 .
18
170,

150.

KA
(PPM)
350.
120.
1104
Sle
P
Sla
310.
£320.
350
220.
350.
200,
20a
370
2lda
440 .
110«
160
54
450
240
Sl
110
250.
170.
SHO.
350
4530
dud.
550
410
410
150
30
400«
E70.
420
4a0.
200.
630.
430
52
EEQ.
90
4z0.
220
eude.
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Ha.
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110.

2l
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2ab

23
Set
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Zle
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Ga7
Tad

T.7
T eie
T
Gad
CaeG
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75
HdeS
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T
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Bav
La%
Teld
a7
Tad
Tetd
S0
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8.l
77
Tad

Tal
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OR SAMPLE D. D.
NUMBER ST LAT

500541

500546
500547
500550
500552
500553
500554
500555
500556
500557
500558
500563
500566
500568
500569
500571
500574
S00S75
500576
500577
500582
500583
500584
500585
500586
500588
500589
500590
500591

500592
500593
500594
500595
500596
500597
500598
500601

S00604
500607
500608
500609
500612
500618
500620
500628
500631
500634
500635
500637
500639
500640
500641

500642
500643
500647

PARTIAL
E« SAMPLE
LONG

38-46.852 -1092.46)
36-46.,808 -102. 473
38-46,.TB0 -102.424
38-464772 -102. 227
38-46.778 —-102.27%
38-46.820 -102.292
38-46. 823 -102. 333
38-46.862 -102.321
38-46.839 -102.284
38-46. 496 —-102, 283
38-464444 —-102.280
3B8-46.429 -102. 969
38-46.387 -102.419
38-46.362 -102. 486
38-46.307 -102. 486
38-46.344 —-102.427
38-46.752 -102. 494
38-46.846 —102. 430
38-46.490 —102.340
38-464438 -102. 239
38-846.277 -102. 250
38-464357 -102.296
38-46.266 —-102.311
38-46.292 -102.358
38-46.298 -102.414
38-46. 356 —-102. 361
38-46.386 —-102.3564
38-46.492 -102.485
38-46.488 -102.429
38-46.428 -102.420
38-46,193 -103,475
38-46.207 —103.423
38-46.221 -103.367
38-46.221 -103. 204
38-46.-148 -103.306
38-46.169 -103.368
38-46.904 -102.688
38-46.949 -102.689
38-46.999 —-102. 710
38-46.954 -102.641
38-46.917 -102. €20
38-47.000 -102.607
36-46.868 -102.€92
38-46.832 -102. €85
38-45.817 —-102.542
38-46.860 -102. 560
38-46.914 -102.563
38-46.948 ~102.517
38-46.862 -102.631
38-46.820 -102.622
38-46.757 -102. 590
38-46.T60 —~102.524
38=-46.778 —-102.695
38-46.833 ~-102.199
38-46.756 -102.151

Table A-3, Continued

DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

NUMBRER
L Ty REP
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-p3-
-3-03-
~3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-93-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-p3-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-303-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-01~
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-

J sP
(PPE) UMHUS/CM
307 1200
T | 2600
0«33 2400
3.9 4500
3.3 BOO
0.27 2200
<020 1200
37 6600
Se 3 950
<020 2600
<0.20 1200
<0.20 3800
<0.20 2600
<0.20 2500
<029 2900
<0e20 2400
<0.20 3000
254 3700
37. 2300
<0.20 3100
€020 1400
0.25 2500
<020 2300
0.+35 2200
de29 140
5.8 2400
0.21 1600
Q.22 4000
<020 4200
<de 20 2300
<002 1700
54, 1100
27. 1900
<0.02 1300
110« 3100
0.66 2600
37 1100
Tet 1600
98. 11000
[-7Y-1 950
0.39 930
<0.20 3200
0. 65 2700
<020 5800
21 2800
Be7 670
L5 1800
0.39 1500
lal 1500
055 800
0.80 1800
1.9 3300
9.5 1400
0+89 2900
1.3 4100

(=]
(PPB)
31
150
750
820
19
474
420
360
T3
1900
110
Ti0
1300
1100
630
1300
520
69
130
1300
590
a3o
640
1500
110
390
170
1100
&80
720
230
200
210
1000
510
1500
70
120
420
64
330
7a0
330
310
240
&2
190
310
310
250
840
41
230
510
480

CA
(PPM)
Bla

120.
la1
110«
6%,
2.2
67.
340.
S3a
1a
B0«
25
16
lato
Ta2
L&
52
210.
200.
12
Gal
3.0
5.8
15
26a
S0
130«
184
17
4.9
Sal
55«
100.
1.0
120.
1.5
B7.
120.
460
130.
46«
€a8
240.
450«
200.
82.
190
19«
27
31.
0.9
370.
52«
5.7
6+3

K
(PPM)
las
S5e9
Db
Te2
2e9
1.3
Je3
e 3
2s5
0.5
11e
Seb
Oed
Qa5
2«4
05
R
Tal
PR
3.3
207
1«2
le6
Ded
8.9
TaS
kY-
4a6
Sel
3.9
2ol
b
Ca2
0«8

1«0
3da2
SeG
17
220
Tel
3.8
10
184
160.
3.0
4e2
sl
1.5
10.
0.3
7-0
3.8
3el
2:6

NG
(PPM)
20a
-

Qa7
85 .
2%

latt
iT.
250
34

0a4
45
11

0.E

0.8

2l

0« &
23
180.
T2a

Saeb

25

1.8

2.2

1.0
27
6%
53a.

Sal

EaT

245

2.0
29.
61.

0.2

1Z0.

0.4
41.
67

450
40
25.
Ea5
100«
290.
120.
22
97
13.
la2
18.

J -6
90.
24 .

2.7
6.8

NA
(FPA)
1Ba

230«
350
440
2%
330.
120«
240,
=L
Z60.
25
450
ZB0Q.
3u0.
400.
340
340.
110.
36.
300.
180.
200
240
370.
S52.
c20.
44 a
520.
480.
310.
200,
33.
43
£40.
150.
260.
&2
-
650.
I1le
110.
£40.
160.
Z80.
75.
17.
S58.
300«
240.
130.
420«
4le
220«
550.
320.

el
(P4
= -
2e bty
Zew

7]

-
-~

a0 WO U
. % "
- &

L
.
[+ i}

Gad
4aF
Cea'y
2a8
2a%
2a ¥
=y
4e 2
68
4.0
2e s
2eb
2« 8
3.5
2al
4a T
07
Tel
5.8
37
He O
S5a 7
45
Ge1
4.8
2.0
tel
L]
2.5
Fad
5.8
43
Ta2

TaS

S.8

Sk
(PPH])
750
000
62
S8ud
1100
120
2000
1700
260
BE
2700
F8U
87
a7
2Td
a&
2900
42390
1600
440
170
110
170
948
ou0
ii100
1100
700
760
190
S
320
10
3e
3100
58
580
2000
3000
a50
1400
380
5000
11000
3900
o050
2100
480

-

1200
S5a
2000
770
250
200

2

Tad
Taz
Had
HBew
TeT?
dea
Ted
Tes
Tal
T3
Te3
Te2
Hal
3.3
Ted
Tao
el
Tedd
R
Tab
Ted
7«0
Tel
2.4
Hel
Bal
Tal
T8
ded
Be2
3e7
B4
]
Be2
8.0
Ba5
7a5
Teo
d.0
7.8
Te6
Bal
TeT
Se8
Tat
T8
75
8.2
B9
7.9
Bed
8.0
BaT
8.4
1l

ty-v



Table A-3, Continued
PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

DR SAMPLE Ds 0. Es SAMPLE NUMBER u sp B CA K MG NA sl SR PH
NUMBER ST LAT LONG L TY REP (PPB) UMHOS/CM  (PPB) (PPM) (PPM) (PPM) (PPM) (PPM) (PPE)

500648 38-46,.754 -102.065 -3-03- Ded7 2200 640 1.7 De7 1.1 450. 2.5 84 9.0
500649 38-46.813 =102.068 -3-03- D2 340 56 36. 3.4 164 36. 5.9 760 10.

S00650 38-46.799 -102.010 -3-03- 1.6 1400 110 58. 10. 34. 170, 6s1 1600 8.2
500652 368-46.778 -102.016 -3-03— D.B8 3200 380 545 2.4 2.7 480, Ta2 180 Ba9
S00656 38-46.777 -102.225 -3-03- 0.72 2000 570 1.8 1.0 1.3 330. 2.6 100 B45
500658 38-46.856 -102, 203 -3-03- <0.20 1700 LT 7.4 3.9 4.0 310. 3.0 320 Be5
500659 38-46.911 -102.206 -3-D3- <0.20 3200 610 81. 95 38. 330. Sel 3100 Ta5
500660 38-46.959 —-102. 22% -3-03— <0.20 4200 460 3.8 147 3.7 530 2.1 220 S
S00662 38-46.998 =-102.226 -3-03— 13. 4100 3s0 130. T7e3 T2 420. 4.4 1500 75
500663 38-46,999 -102.130 -3-01- <020 1500 340 724 59 36. 150. 6.0 2400 7.3
500664 38-46.997 -102,092 -3-03- <0.20 2900 3so 2.4 1.0 a7 460, 2.9 140 8.4
500669 38-46.814 -102,126 -3-03- <0.20 1900 330 1.5 0+5 1.0 350. 31 58 849
500671 38-46.875 -102,143 -3-03- <0.20 2500 450 4.7 3.2 3.1 460. 3.0 250 Ba7
500675 38-46.877 -102.100 =-3-03- <0+20 3200 450 S5e7 3.8 4.0 530. 247 300 Ba7
500676 38-46.902 -102.067 -3-03- S5s 6 2600 420 80. 9.2 50 340. 3.4 1500 Be2
500677 38-46.893 -102,148 -3-03- <0.20 3000 izo Se? 3.3 2.8 460, Zet 300 Be5
500678 38-46.862 -102.011 =-3-03- <0.20 2400 650 1.5 1el 1.0 400, 2.4 65 Be9
500679 38-46.905 -102.007 ~3-03- <0.20 3500 740 9.3 3.5 546 540 4.8 450 8.2
500680 38-46.958 -102.024 -3-03— <0s20 1500 350 4.8 3.2 2.1 260. 3.5 150 849
500681 38-46.951 -102.074 -3-03- Sla 5700 570 280. 6.9 210, 420, Gl 5500 Ta?
500682 38-46.966 -102.129 -3-03- <0.20 2600 1800 1.6 0.5 0.3 410 44l 63 9.2
500684 38-46.192 -102, 493 -3-03- <0s20 1300 330 67+ 5.2 3le 130. 4.1 1300 8.0
500686 38-46.078 -102.476 -3-03- <0.20 2700 550 77 Te® 36. 320. 3.8 2600 8.0
500687 38-46.005 -102,482 -3-03- 0.39 2300 870 4.3 1.9 146 340. 245 160 92
500688 38-46.022 -102,436 -3-03- 0.52 1700 1200 1.9 1.0 0.8 290, 3.0 BE 9.1
500689 38-46.018 -102.243 -3-03- 13. 1100 58 98 2.3 67 23, 5.3 390 842
500690 38-46.038 =102.291 -3-03- 0+28 2300 1300 5.3 1.7 2.1 370. 3.0 220 9.1
500691 38-46.190 -102+353 -3-03- 1.4 1300 250 140. 3.2 70. 34, Sel 1100 Te?
500692 38-46.217 -102.290 -3-03- 0.5% 2000 780 6.8 1e9 246 310. 3.0 200 8.9
500694 38-46.163 -102.437 -3-03~ 1e4 2000 360 25+ 6e 7 21, 220. 2.8 1100 Ba0
500695 38-46.162 -102.284 -3-03— 0.26 1600 1400 14 143 0.7 210. 1.6 53 Se2
500701 38-46.965 -102, €87 -3~03— 1.0 3500 570 243 1.1 1.3 450, 3.5 97 8e3
S00704 38-46,948 -102.,962 —3-03- <0s20 5900 300 164 3.3 11. 40 S8 150 740
S00705 38-46.5902 -102.508 ~3-03- 0.70 3300 210 210, 6.5 110, 150. 4.1 2900 6.9
S00707 38-46.915 -102.943 =3-03— 0.36 1800 B40 0.5 0.2 0.5 270. 3.6 42 BeS
S00710 38-46.862 —102.575 -3-03— 1.0 4000 480 12. 3.5 Ba7 470. 549 520 7a8
500713 38-46,848 ~102,%509 -3-03~ az. 2600 200 110. 446 S0 230, i3 1400 70
S00717 38-46.906 -102.755 —3-03— 48, 4500 66 9B 11e 1504 130. 4.0 750 7.0
500718 38-46.768 -102.566 =-3-03~ 38. 1500 150 10. 646 1.2 Z10. 20, 190 7.6
500720 38-46.770 -102.885 -3-03— 2.0 1600 B3 90. 7.8 15, 130. 224 1400 be?
500722 38-46.817 -102.B829 -3-81- <0. 20 3700 440 1.0 2e3 0.4 430. 845 23 72
S00723 38-46.773 -102.B11 =3-03— <0.20 1500 230 Se3 2e7 146 210, 2.9 140 TeS
500725 38-46.774 -102.761 -3-03- &s8 1200 410 140. 442 24, 35. 942 480 745
500726 38-46.823 -102.757 -3-03— 0.35 1700 480 beS 1+6 2B 220. 35 150 Bad
S00727 38-46.863 -102.823 -3-03- De31 2600 380 2.5 1.0 1.3 310. 4.8 66 Beb
500728 38-~46+863 -102.761 -3-03— 0. 3% 3800 550 65, 3.1 404 380, S5el 040 7.0
500731 38-46.541 -102.040 -3-03~- Gal 1400 210 140 440 64e 47 (] 2500 6.4
S00734 38~464537 =102.069 -3-03- 3.4 820 54 100, 1.7 36. 14. A 950 6a?
500736 38-46.536 -102.155 -3-03— 0.33 3300 850 330. S5e2 140. 1404 Se3 7300 €t
S00737 38-46,533 -102.208 -3-03- 15, 2700 190 140. Gal 130. 150, 6a2 3300 -]
500738 38-46.590 -102.238 -3-03- 3.5 4500 950 280. bt 170, 380. 7.3 4500 6.7
500740 38-46.626 -102.213 -3-03- .44 2700 530 3.3 141 1.7 460. Za6 120 Be2
500742 38-46.574 -102.141 -3-03— 10. 1600 To 120. 548 B4 34. Sel 2300 Eab
500743 38-46.604 -102.088 -3-03- <0.20 2200 1500 84. 5.0 47. 210. 4.1 2300 649

S00745 38-46.587 -102.024 -3-03- D.o4 2000 $30 1.9 Ve 2 0.5 0. 2.6 68 Hed

Sv-v



Table A-3, Continued
PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

OR SAMPLE D. D. E. SAMPLE MNUMBER u sP 8 CA K NG N 51 SR PH
NUMBER ST LAT LUNG L TY REP (PPB) UMHUS/CH (PPB) (PPY) ({PPM) ({PPM) (PP4) (PPM) (PPE)
500747 38-46.625 -102.169 -3-03~- d.21 2000 3aso 4l d.9 2.1 440, 2eb 130 Te§
500750 38-46.687 -102.212 -3-03- D.43 2800 920 2.0 06 143 400. 2.5 ys B3
500752 38-46.680 -102.133 -3-03- <0.20 2100 1000 1.4 let 048 360. 3.5 67 Bt
500754 36-46.719 —102.158 -3-03- 0.33 2200 1000 143 lal 0.5 250 3.4 65 Bed
500755 38-a6.721 -102.072 -3-03- ) 4900 370 34. 5.8 36 450, Sed 510 Ta?
500757 38-46.684 -102.086 -3-03- <020 2000 10 Bl lea 4.3 2504 3e 7 150 Ted
500761 3B-46.682 -102.027 -3-03- 0.39 1500 260 68, 3.5 37 220. 4a0 1400 Get
500762 38-46.707 -102.015 -3-03- 4.6 330 170 110. 15 25. 28. 45 323 7ol
500764 38-46.363 —102.023 -3-03- 484 1800 90 1504 3.2 51 Sla Sl 1200 56
500766 38-46.356 —-102.078 -3-03- 049 2500 680 P lea 1.5 300. 249 120 Ta?
500768 38-46.,300 -102.068 -3-03- 0«39 3000 630 8.0 2+6 245 350. 3.8 1] Hel
500770 38-46.299 -102.039 -3-03~- 0.29 2900 630 Ba0 2+5 2.8 320. 2o 250 Be2
S00T7T72 38-46.318 -102.149 -3-03- 0.53 2100 550 343 1a8 1.2 250. 2eb o Bt
500780 38-46.3%0 -102.007 -3-03- 0.20 4200 1700 540. 6e0 150. T2. 12 11000 St
500786 3B-46.445 —-102.063 -3-03- D.66 2000 T40 le 1.3 D5 1504 2+3 3e 7ol
500788 38-46.407 -102.090 -3-03- Dasl 2700 800 14, 2.4 Sa7 Z60. 27 410 Hell
500789 38-a46.444 -102.155 -3-03- 0435 2400 B850 3.3 lel 1a7 230. 2.0 T3 Be3
500791 38-46.497 ~102.146 -3-03- 0.73 2400 10 2.0 lLed 3.9 250 243 110 Be 5
500792 38-46.487 -102.229 -3-03- 0«35 2600 820 249 1.8 145 i70. 2.2 140 845
500796 38-a6.848 -102.238 -3-03- De62 58 1] 27, 453 1. 51 4.3 520 T etk
500798 38-46.399 -102.,208 -3-03- 1.2 95 S00 12 1.8 Ded 140, 242 44 de%
500799 38-46.439 -102.010 -3-03- 0.37 1800 770 245 146 140 210. 2ed 110 Bed
500801 38-46.906 -102.813 -3-03- 0«50 1500 310 95 . 6.8 B1a 130. Gt 1300 5.5
500803 38-46,957 -102, 808 -3-03- <0420 1900 730 1e1 0.7 0.7 260 Ze 0 45 Ba 0
500806 38-46.947 -102.756 -3-03- 8.5 3400 %0 B4 11 724 4204 4.9 2700 0B
500810 38-46,999 -102.829 -3-03- <0+20 3300 3s0 41, 11a 40 450. 4. 7 1430 Gab
500813 38-46.95% -102.835 -3-03- 063 810 &2 48, 2.7 33. 47 Gel 640 Eed
500815 38-46.620 -103.199 -3-03- 0.32 3700 1300 640 1.3 27 S40. 3.8 lag Bad
500817 38-46.639 -103.187 -3-03- 0.50 2900 450 120, 5.6 EEa 310. 4eS 1800 Te2
500819 38-46.717 -103.183 -3-03- <0. 20 1500 580 lal Daa da7 230. 2.8 35 Hel2
500823 38-46.661 -103.151 -3-03- Bet 3500 290 754 2.7 42 . 480 2.5 580 He3
500827 38-46.,703 -103.230 -3-03- 240 3000 680 15, 2.2 S0 4E0a 5.2 190 7.8
500831 38-46.671 -103.248 -3-03- 63, 5500 130 200 el 1104 610 53 1400 648
500833 38-46.573 -103.148 -3-03- Be3 2200 asp 34. 3.5 S4. 230. Sed 320 7ol
500835 38-46.584 —103.228 -3-03- 6e6 2300 300 T6a 3.3 36. 200. Teth 350 Te2
S008356 J38-46.542 -103.218 -3-03- 6.4 1000 100 130. 2.9 32 25 Oelr 530 Teu
500842 3B-46.556 —-103.159 -3-03- 3.3 1800 30 bbe S5e 0 3l 210, Ge b 750 Babs
500847 38-46.505 -103.073 -3-03- Dea? 3200 480 140 17 46 2lde 4e5 2900 6s 8
500850 38-46.554 -103.041 -3-03- <020 2400 1400 0.8 0.2 0.4 350. 3.5 52 Tel
500852 38-46.586 —-103.051 -3-03- lel 1900 350 Sa3 lat 3.1 240. 2.0 130 79
500854 38-846.561 -103.126 -3-03- <0.20 1200 270 2%, 3.2 164 100. 5.8 280 Be0
500855 38-46.611 —-103.029 ~3-03- <0.20 3100 1200 170G. 12. S2a 2104 17s 2400 6o
500859 38-46.663 -103.062 -3-03- 130. 9300 400 340. 23. 560 220, 42 2000 o7
500860 36-45,651 -103, 086 -3-03- 3.7 4100 620 23. 4e3 264 £70. 2.7 640 Teto
500861 38-46.659 -103.022 -3-03- Detrb 2000 3s0 S5e3 2.4 23 310. 2et 170 33
500852 38-46.709 -103.019 -3-03- <0.20 3700 3zo0 48, GaT 2l 5404 3.7 1600 Telb
500866 38-46.718 —-103.094 -3-03- D.22 2000 550 17 DeE 0.5 220. Geb 46 3a5
500869 38-46.,428 -102.716 =-3-03~ 15 1900 590 4.2 1«5 2ets 210. 20 170 7eu
S00871 36-46.486 -102.659 -3-03- 2.2 2200 1000 41 4t 284 150. ] 1300 75
500872 38-456.486 -102.694 -3-03- 17 1600 850 a7 1.0 2.0 150 2.2 200 Be3
500877 38-46.368 -102.702 -3-03- de43 2200 270 110. bed a3. L .7 2400 €a2
500880 38-46.326 -102.€89 -3-03- 1.3 1700 H&0 M 1.5 1s2 150. e 3 130 TS5
500883 38-46.252 -102.686 —-3-03~ <0.02 2000 540 40. 4.5 184 160, 2.8 1000 Te2
500886 38-46.486 -102,565 -3-03- Bab 2000 210 Téhe 6eo 50 524 tel 1200 bel

500887 38-46.456 -102.805 -3-03- Fad 1200 8¢9 S53. 3.8 23. 2Ea Sel 450 6T

9%-yv



OR SAMPLE De. O.

NUMBER

500889
5008%0
500892
500893
500895
500896
500897
500899
500901
500902
500903
500909
500910
500912
500918
S00915
500916
500917
500921

500926
500927
500930
500931
500932
500933
500935
500936
500937
500938
500941
500942
500944
500946
500948
500949
500950
500952
500955
500958
500961

500963
500965
500966
SD096T
500968
500971

500974
500985
500986
sp0988
500993
500995
500999
501009
501011

PARTIAL

E« SAMPLE
ST LAY LONG
38-46.412 -102.571
38-46.389 -102.591
3B-46.34T7 -102. €91
38-86,335 -102.5a1
38-46.311 —-132.570
38~-46.325 -102. €02
38-46.266 -102.558
38-46.256 -102. €64
38-46.445 -102.551
38-46.218 -103.657
38-46,212 —-103.708
38-46.147 -103.682
38-46.147 -103, €82
38-46.114 -103. 669
38-46.022 -103.663
38~-46.009 -103. £31
38-46.072 -103.639
38-46.070 ~103.565
38-46.120 —-103. 537
38-46.106 -103.616
38-46.174 -103.560
3B8~-46.178 =-103.612
38-46.074 -103. 697
38-46.203 -103.551
38-46.359 -103.892
38-46.352 -103.612
38-46.264 -103.691
38-46.323 -103. 696
38-846.3%96 -103.717
38-46.437 -103.718
38-46.486 —-103. €55
38-46.485 —103. £23
38-46.489 -103.532
38-46.461 -103, €52
38-46.402 -103.593
36~-46.424 —-103.555
38-46.323 -103. 609
38-46.308 —-103.580
38—-46. 359 —-103. 572
38-46.40% —-103.578
38-46.265 -103.621
38~846.230 -103. 557
38-46.364 —-103.164
38-46.411 -103, 215
38-46.964 -103.598
38-46.953 —103.675
38-46.962 -103, EAS
36-46.810 —-103. €05
38-46.776 -103.€05
38-46.845 -103. 702
38-46.928 -103.650
38-46.849 -103.581
38-46.815 -103.570
38-46.193 -103.938
38-46.203 -103. 507

Table A-3, Continued

DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

NUMHBER
L TY REP
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
=-3=03~-
-3-03-
-3-03-
-3-03-
-303-
-3-03-
-3-03-
-3-03-
-3-p3-
-3-03-
-3-03-
-3-p3-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-093-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03~
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-

u ap
(PP3) UMHLUS/LM
D«43 1800
31. 3200
D41 2300
il 2400
0.53 3000
0.67 2500
0.75 7500
8.1 a100
0.50 1000
Q562 1900
15. 2800
L -] 990
0.57 1700
53, 2000
2+ 8 13000
22, 3300
11s 1200
1.7 2500
1e1 3900
100, 2500
19 1400
110. 750
0.49 2300
0.77 3400
0.20 2100
<0.20 1800
0.21 4000
<0.20 2800
<0+20 3300
0.20 1700
<0.20 2000
0.26 2300
0.57 1700
<0.20 2300
6.9 2100
0.27 2200
0.57 2800
1% 2900
0.75 2600
<0.02 3200
0.80 2400
0.87 3100
D286 1800
22. 1400
<0.02 2000
<0.02 2000
<0.02 1900
<0.02 1900
<D.D2 2000
0.31 4500
0.31 2200
<0.02 1900
0.45 2000
0.38 1200
6al 2000

2]
(PPB)
6540
480
610
100
B840
710
880
580
160
500
610

36
450
220
430
2ro
100
1400
800

380
27
430
710
380
370
950
500
310
860
650
530
880
1500
120
320
410
300
460
460
300
S00
530
960
1100
980
1300
200
880
14
630
S00
750
37
91

CA
(PPH)
2.4
130.
3.2
150.
18.
4«8
110.
B4«
620
lets
210.
Sl
0.5
160.
SZe
170
85.
2.0
Seé
200«
110.
67

100,
15.

11«
-
Eal

1.0

1«6
1.2
160«
110.
15.
3.8
120.
3T«
47
96.
150.
2e3
80.
21
le1
1.3
1.0
14
D.6
2.6
1«2
1«4
2%
45.

LS
(PPM)

let
G6e8
1.8
3.6
el
2.6

S«
3.7
1%
[ R
0.9
laS
0.3
40
6.0
48
La5
Se3
Sal
8.2
17.
27
1.3
Jan
1.0
1.0
1.0
D.8
1.1
1.6
1.2
1.0
10
Se4
4.4

NG
{(PPM)
lat
B4.
1.3
41
T3
Zal
S0.
=1-1
26
lea
1:0.
25
0.l
110«
26
THa
63.
0«5
1.3
100.
S6a
32.
0.1
Ga,
8.2
0.7
4.8
2a7
a2
O«

12
05
120.
Sle
11la
1«5
110.
23«
1E€.
544
100.
0.9
59.
0.8
0.2
0.1
Qa3
0.7
0.8
le2
0.2
0.7
l4a.
16

NA
(PP
190.
150.
320«
120
3To.
<50.
700.
410«
150.
300«
-
Ga3
270.
35
140.
170«
35.
270.
480.
Ta.
57
Be7
340.
330.
360«
200.
570
450
480,
310.
220.
460
200«
3%
100.
230«
4EQD.
230.
350.
350.
180«
120.
330.
110«
340.
330.
250.
220
360.
0.5
370.
330«
230.
150.
240.

2

(PPA)

1.8
Ga
23
4.8
2aly
2ei
2«8
2ath
EPS-
4
te 2

3aT
35
2e%
Lel2
3.6
4.3
Sal
4ol
3.8
Se4
Ja5
29
2.0
la.

Ga5
43
446
2e 3
2.7
Oa1
1.8
4 a8
2e 5
5.5
5.7

SR
(PPE)

110
2100
140
1100
T80
230
4990
2500
o0

2c00
250
27
1300
3%0
1200
a70
=1
120
2400
arvo
120
38
1000
330
28
270
130
170

57
o?
38
1500
€00
430

Ta0
690
a3o
1100
3100

340
6T
61
o7
63
87
100
S0
6l

330
760

Se2

9.0
11.

77

Gelh
Te2

8.1

70
7«8
8.3
GaT
8.7
Bab
BaT
8.3
7.5
TaT
T«8
Tal

Tal

7.0
70
T«
8.9
T8
7.7

B0
8.3
T
8.2
T3
B.3

TS
8.0
645

Tl

Ly-Y



Table A-3, Continued

PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

OR SAMPLE De O« Es SAMPLE MNUMBER J SP B CA K NG NA 51 SR PH
MUMBER ST LAT LONG L TY REP (PPB) UMHOS/CM (PPB) (PPM) (PPHM) (PPMN) (PPM) (PPM) LPPB)

501015 38-46.148 -103.951 -3-03- 8. 4 1500 33 64 3.0 46. 110« Ta2 910 Tet
501016 38-46.176 -103,.502 -3-03- <0.02 1800 140 53. TS5 21« 230. 5. 8 860 7«0
S01017 38-46.124 —-103.903 -3-01- S.3 1600 48 S3. 8.9 23. 180. Ge2 850 Tal
501024 38-46.084 -103.873 -3-03- 100. 7200 50 210 L7 6la 670. 6e3 1400 Ta2
501026 38-46.142 -103.760 -3~-03- 10.0 2300 430 66« Bad 36. 250. 4.8 480 7.0
S01028 38-46.192 ~103.756 -3-03- 0.49 3800 a3so 3.0 1.9 1.2 480. 2.4 100 8.9
501029 38-46.164 -103.854 -3-03- 0. 46 2100 98 1.5 1.0 0.2 240. 3.2 48 9.3
SO0L032 38-46.107 —103.757 -3-03- 0.77 2600 330 2.4 2.8 0.8 400. 3.0 56 8.4
501034 38-46.061 ~103.762 -3-03- 0.3a 2200 520 1.5 1.1 0.8 310. 4.6 31 8.2
S01035 360-46.01lT7 -103,793 -3-03~- 046 2000 120 la1 0«4 0.1 320. 4.2 26 Fed
501036 38-46.025 -103.6844 -3~03- 2.6 3000 75 11 1.2 4.3 400. 3.8 93 9.0
501042 38-46.294 —-103.956 -3~03~ D.42 2100 210 2.0 la1 0.5 260. 3a1 57 8.0
501047 38-46.302 -103.906 -3-03- G0 2300 130 24, 3.1 11. 360, Bets 240 Tel
501049 38-46,261 -103.914 -3-03- 0.36 2500 280 3.0 1«4 0.7 420 2.9 95 B8
S01057 38-46.312 -103.759 -3-03~ 0.21 1600 510 0.9 0.8 0.3 290. 3.7 k] 9.0
501060 38-46.3%2 -103.917 -303- 0.33 2600 310 3.5 14 0.9 410. 3.3 110 8.9
501061 38-46.395 -103.833 -3~03- <0-.02 1600 460 l.2 0.9 0.2 280. 3.5 39 8.9
501063 38-46,.453 -103.885 -3-03- <0.02 1800 340 1.5 0.9 0.5 200. 3.2 45 9.0
S01065 38-46.479 -103.879 -3-03- 0.26 1600 380 1.3 0.9 Ded 300. Jeb 45 Sl
501066 38-46.694% -103.316 -3-03- 26 1800 210 63. 4. 8 27. 180. 11. ar7o 646
501067 38-46.667 -103.329 -3-03- 2le 3500 S30 130. 3.6 72. 340. L 920 6.9
501068 35-46.669 -103.293 -3-03- 1.2 1400 730 8.6 4.6 Sel £20. 6.7 120 Te2
501072 38-46.64T7 -103.271 -3-01- 1e1 1100 400 3.9 5.0 1.4 190. Be 7 64 Tal
501073 38-46.596 -103.260 -3~03~ 33. 2500 130 170 . 5.0 T8. 130. 6a5 650 67
501074 38-46.568 103,268 -3-03- 1le 2500 200 68 . 39 27 c80. 6.6 aso 6.9
501075 38-46.540 -103,.286 -3-03— 0.23 2000 890 0.9 0.7 0.3 310 2.7 18 Beb
S01076 38-46.550 -103.401 -3-03- Oa42 i700 790 16 0.8 0.5 z50. 3e2 3T B.5
501080 38-46.500 -103.384 -3-03- 63. 2500 150 150. Te2 70. 180. 4.2 1100 Gab
S01081 38-46.527 ~103.384 -3-03- 0«76 2800 560 34. Sed 17 360. 3.8 600 6.9
501083 38-46,631 -103.4861 -3-03- 0.26 2000 1000 0.9 0.9 0.4 220. 2.4 S3 Ba2
S01084 38-46.700 -103.353 -3-03- 30. 2900 870 6. 2.2 100. 220. Sa2 290 Tel
501085 38-46.722 ~-103.405 -3-01- 28. 1600 400 36 1.9 24. 120. Gal 210 Tal
S01086 38-46,656 —103.a72 -3-03- <0.20 1800 T80 1.0 0.5 0.2 300. 4al 52 7 et
S01087 38-46.628 ~103.390 -3-03~ 1.0 1500 370 120. 4.1 7Se A6 3.2 890 Tal
S01088 38-46,608 —-103.310 -3-03- <0.20 5700 1100 13. 2«3 Sa7 610. 2s 6 330 Tad
501089 38-46.500 -103.279 -3-03- 20. 1s00 220 33. 2.7 16. 160. 6.2 200 74
501101 38-46.396 -102.153 -303- 0.82 160 770 Gt 2% 3.4 250 . 22 220 7«8
S01104 38-46.266 ~102.184 -3-03~ Q.36 84 130 110« 3.1 2. SeS Za 7 450 Tl
501106 38-46.364 -102.157 -3-03- <0.20 3200 830 15 3.9 ] 410. 23 o770 T b
501107 38-46,.255 -103.289 -3-03~ 0.25 2900 1300 28 34 Ge3 370. 3.8 430 Te3
S01110 38-46.295 -103,.289 -3-03- 5.8 a60 i70 23. 1.6 72a 2E. a8 280 GaT
501111 38-46.286 =103, 248 -3-03- <0.20 2800 560 1.9 1.0 0.5 380. b 61 B.b
S01112 38-46,339 —103, 342 -3-03- Q.42 3500 540 17 Sed 6.8 420. Te 340 Ted
501113 38-46.347 -103.260 -3~03- 13. 3900 310 52. T Sle 310. a0 760 T3
501118 38-46.391 -103.281 -3-03- 150. 2100 3270 20. 2ats 13. 230. 4a G 6S Tt
501117 38-46.453 -103.280 -3-03- Sle 1400 120 70 2.0 35 B83. Ta? 600 Tal
S01119 38-46.484 -103.279 -3-03- 79 Ti0 60 45. 205 28 . 42 TeS 150 Ta5
501120 38-46.480 -103.334 -3-03- <0.20 2400 1400 0.9 0.9 0.3 260. 3.4 . S& Bad
501121 38-46.498 -103.456 -3-03- 170. 5000 1200 200« 10 110. 400. EeE 1500 Ts5
501123 38-46.452 -103, 282 -3-03- B5e 1700 140 100 4.9 40 110. 4.9 440 T3
501124 38-46.275 —103,370 —-3-03- 24, 4100 840 220. 84 150 230. 10. 24400 Ee2
501125 38-46.309 -103.438 -3-03- <0.20 2400 620 24 D.% 0.5 24 . 249 42 Tt
501127 38-46.264 -103.433 -3-03- 0.46 1300 280 Tt 246 1.5 220. 3.2 65 Ba8
S01128 38-456.264 —103,485 -3-03- 0.38 2900 620 2.9 le3 0.8 350« 3.l 62 846
501131 38-46.301 -103.468 -3-03- Q.38 3000 560 2.7 1.2 1.1 3Td . 2e3 65 845

8-V



PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

DR SAMPLE D 0. Ea SA4PLE
NUMBER ST LAT

501133
501134
501139
S01140
S01142
501143
501149
501153
501154
501155
501156
501157
501158
501159
501161

501162
501163
501166
S01170
s01172
501174
501176
S01178
501179
501180
501181

501183
501186
501188
501191

501192
501193
501194
501198
501199
501201

501202
5p1204
501205
501206
501207
501209
so1212
501214
501215
501220
sp1222
501223
501225
501226
501230
S01231

501232
501235
501236

3B8-36+.340
38-46.360
38-46.483
38-a6.848
38-46.437
38-46.35%6
38-46.313
38-46.441
38-46.491
38-46.885
38-46.%42
38-46.358
38-46. 293
38-86.310
38-464 353
38-46.388
38-464 397
38-46.308
38-46.252
38-46. 255
38-46.251
38-46. 256
38-46.368
38-464.335
38-46.286
38-406.254
38-46.268
38-46.430
38-46.84T7
38-46.483
38-46.452
38-46.439
38-46. 435
39-46.387
38-46.391
38-46.095
38-46.117
38-46.227
38-46.177
36-46.15%9
38-46.105
38-46.056
38-46.067
38-46.269
38-46.112
38-46.207
38-46.1348
38-46.063
38-46.105
3B-46.114
38-464149
38-46.160
38-46.221
38-46.221
38-46.013

LONG
-103.,470
-103. 415
=103.487
=103.48%
-103. 218
=103, 186
-103. 026
-103.030
-103.039
-103.067
-103.088
-103.050
-103.150
-103.103
=-103.037
=103.,083
-103.052
—103. 248
=-103. 2248
-103. 162
-103.079
-102. 9511
—-102. 880
-102.548
=102, 551
-102.932
-102-8%93
=-102. 779
-102.822
-102. 840
=-102.978
-102. 580
=102, 507
-102.950
-102. BB2
=102, 435
-1024 355
-102. 456
-102. 472
-102. 200
=-102.319
=102.291
=102, 333
-102.438
-102. 470
-102.513
-102.552
-102, 766
-102.787
-102. 230
-102.858
=102. 762
-102. 760
—-102. 830
-102. 752

NUMBER

L TY REP
-3-03~-
-3-02-
-3-03-
-3-03-
-3=05-
=-3-03~-
-3-03-
=3=03-
=-3-03-
== 3=
=3=-03~
-3=03-
-3-03-
-3-03-
=-3-03~
-3-03-
=-3-03-
-3-p3-
=-3=-03~
-3=03-
=3=-03~
-3-03-
=-3-03-
=-3-03-
=-3-03-
-3-013-
-3=03~
-3-03-
-3-p3-
-3-03-
-3-p3-
-3-03-
-3-03-
-3-02-
-3-03-
-3-03~-
-303-
=3-03-
=3=-03~-
-3=03~
-3-03~-
-3-03-
-3-03-
-3-03-
-3-02-
=3-03~
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
-3-03-
=3-03-
-3-03-
=-3=-03~-

u Sp
(PPB) UMHUS/LM
Da306 2200
0.38 2000
0«50 3500
0.75 3700
1.0 2000
1.0 2300
033 2200
0.51 2500
20. 840
3He 1800
1.2 4000
0«33 2300
0.38 2100
69 2700
Ja7 2700
led 1700
032 3900
15« 1900
057 3600
5T 11000
D.49 2100
D.a2 4100
8.0 340
<Ue2d 2600
.47 2100
Sa6 1000
<D. 20 3000
lel 2300
16a 8500
<D.290 6400
D.48 2200
De28 1000
037 2lu0
D37 02l
0.28 2200
1.3 2000
027 1702
GaT 1500
D306 1500
0.73 810
022 1800
Qe 22 33006
1«8 1400
16a 1200
1.8 2800
210a 210
1=1 L1100
<020 1i00
10 770
16 940
D24 1100
Se2 260
<0.20 2100
a2. 810
8.8 3500

Table A-3, Continued

B
(PPB)
82v
T30
580
520
470
ol
1600
570
3¢
330
we0
1500
1300
270
290
sl0
o4d
T&0
430
230
1300
440
100
1a00
330
120
710
500
b4l
490
450
310
S10
280
430
460
160u
3y
1400
140
1400
1100
180
150
620
150
65
270

270
370
160
1400
61
300

CA

(PPM)

Dec
33.
4.7
Ged
1.7
2ets
1s2
4ed
TEa
100.
340.
1.2
1«1
Sed
S«0
S0
250
110.
18.
420
e
58.
55.
0«8
Tel
Ble
100.
-1
160
G2
3.2
]
45
Y-}
15«
170«
1.8
150«
17
41 .
Z2e4
70
170.
Gl
190«
130«
150.
Taa
65
65
2ea2
57
3a5
B2.
180 .

L3
(PPM)

[
Je2
1«5
2ed
Jub
11
Ve
1«7
Db
Ga%
11
Dey

2.1
1«8
le2
15.
3a1
3a0
T2.
B8
Ted
de. 2
2.0
400
20
S0
lab
15
11
2. G
2«0
2ad
2e3
3.5
11.
et
l«8
1«3
124
led
2ad
Ye2
6.3

Se 2
Sel
Gal
la2
Sab
2.2
De 2
leto
Gal
éla

MG

(PPM)

0.1
17
1.6
4.7
D.z
0.7
D3
20
2%
50.
150.
Je2
0.3
1.6
l.4
U5
130.
8%,
Gal
320
Q.2
==
21.
0.8
4.1
37
49
1.3
230.
52
1.5
1.3
16
1.6
6ab
Téda
D7
[-R-Y
Ved
2be
0.8
2T
7=
B2
G4
110.
= i
2%
95
2%
1.2
25
1e6
3%.
110«

NA

(PPM)

2%0.
24
4404
420
£T70.
210

m
.
o

=l

(PPM)

i.7
3
23
2.5
2.4
2e3
4ab
ea T
1da
47
5aT
47
L
2.7
Za b
2a
Tsel
4a T
27
3.3
Sel
£e5
4.7
2T
calh
bad
Sed
2e %
Z2»
Jee
Gal
VL
Z2a 8
ETE-]
Sl
Seb
3ed
Le D
ZeH
Fats
2a%

Sk
(PPE)
“d
740
L5v
390
33
70
67
150
1200
1&00
6290
&3
=12
180
150
91
o434

i

oD
Ta7

T8
St
Sed

8.9
a9
Ted

6v-v



OR SAMPLE De. O.
NUMBER ST LAT

501237
501240
501242
501245
501246
501247
501248
501249
s01251

so12s52
501253
501255
501257
sp1258
501259
501260
SpL1261

501262
501263
501264
501265
S01268
501269
501271

501272
501276
so1277T
501279
501280
501283
501284
501285
501286
501287
501290
501291

501303
501305
501308
501310
501316
501317
501322
501323
501325
501326
501327
501329
501330
501331

501333
501338
501340
501341
501344

38-46.027
38-46.032
38~-46.035
38-46.170
38464160
JB=-46.106
38-46.081
38-46.058
3B-46.092
38-46.110
38-46.538
38-46.995
38-46.993
38-46.965
38-46.995
38-46.921
38-46.903
38-46. 860
38-46.820
38-46,756
38-46.759
38-46.772
38-46.T69
38-46.816
38-46.946
38-46.913
38-a6.878
38-46.833
38-46.830
38-46.789
38-406.854
38-46.906
38-a46.547
38-464.861
38-46.776
38-a46.780
38-46.177
38-46.1706
38-46.075
38-46.009
38-46.119
38-46.075
38-36.01%9
38~-46.004
38-46.110
38-46.065
3B-46.174
38-a6.102
38-36. 008
3J8-46.018
3B-86.065
38-46.112
38-46.07a
38-a6.017
38-46.00a8

PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

Es SAMPLE MNUMBER
LONG L TY REP
-102.812 -3-01-
-102. 875 -3-03-
=102, 973 -3-03~-
-102.993 -3-03-
-102. 890 -3-03-
-102.881 -3~-03—
=102+ 834 -3-03-
=102.905 -3-03-
=102.976 -3-03-
=102.953 -3-03-
-103. 967 -3-03-
-103.589 -3-03~
=103, 900 -3-03-
~103.840 -3-03~
=103, 782 -32-03-
=-103.751 -3-03-
=-103.585 -3-03-
=103, 580 -3-03-
=103.983 -3-03-
-103.586 -3-03-
=103.922 -3-03-
-103.838 -3-03~
-103.773 -3-03-
=103.773 -3-03-
=103.786 -3-03-
=103. 840 -3-03-
-103.803 -3-03~
=-103. 7686 -3-03-
-103. 813 -3-03-
-103.%511 -3-03~
-103. 501 -3-02-
=-103.534 -3-03-
=-103.8%0 -3-03-
=103. 242 -3-03-
=-103.126 -3-03-
=103, 191 -3-03-
—103.431 -3-03-
=1D3.484 -3-03-
—103. 498 -3-03-
—-103.402 -3-03-
=103, 411 -3-03-
-103.389 -3-03-
-103.303 -3-03-
=103.366 -3-03-
-103.,268 -3-03-
=103. 401 -3-03-
—103.,235 -3-03~-
-103.222 -3~03-
—103.225 -3-03~
=-103.181 -3-03-
-103.184% -3-03-
=103 161 -3-03-
=103.090 -3-03-
=103. 097 -3-03-
=103.035 -3-03-

u
(PPB)
0.38
<0.20
<0.20
2.5
065
<0.20
Ta7
0.37
0.25
0.98
<0.20
0. 49
S4e
0.564
0.30
<0.02
d«32
27«
<0.02
<0.02
<0402
27«
0. 39
93
<0.02
<0.02
<d0.02
<0.02
<0.02
2.4
<D.02
€0.02
<0.02
Ta.
29.
0.33
BE.
4.0
<0.02
0586
Q.36
1.2
0.30
.19
19,
D.40
ig.
1.2
095
<0.02
Je 31
Daba
32
D.3a
B8

Table A-3, Continued

sp
UMHOS/ZM

700
3000
1700
1500
2000
S80
470
1600
1600
1400
2100
2800
4400
4500
3400
5300
2300
4400
2300
2500
2400
2700
3100
7000
1900
1900
7500
3400
1800
3600
2600
3100
2000
6100
3000
1500
3200
3000
1500
1800
1500
2200
1500
1900
1300
1500
1100
800
3100
1700
2000
2200
1500
2700
1700

B
(PPB)
220
1400
1200
290
420
770
45
1500
1600
780
560
470
280
1000
520
&40
550
3iso
BBO
590
3oo0
140
280
2200
890
390
1100
670
750
550
i100
800
950
240

790
320
470
S00
s00
1100
1600
1200
1000
370
1000
120
540
1600
140
950
1400
170
1500
&40

CA
(PPM)
62,

3.9
1«2
62
12.
29.
53.
1e4
1.2
59
Feb
1590.
240 .
150«
53
14,
Ta5
120«
28.
2.9
84 o
130.
11
270
la4
2.0
S0.
Tah
1.3
150.
69 .
Tl
1.6
230«
G5
1.2
BT
TaT
1.4
1«5

2.0
1.0
la1
45,
1ad
66«
S0
25
68.
26
20«
8l.
Je2
280

K
(PPM)
6. 8
2.8
0.5
16.
4.2
845
2e1
1.7

12.
246
9.1
Ta5
a5
1«8
2.4
2.5

15.
6.3
1.9
8.2
7«5
3.7
Ga l
1.5
14
4e3
2.0
1.3
6.5

11a
Ha &

12
Ga b
Qa9
31.
S50
la1

0.9
1.3
0.8
0.7
9.8
1.0
4.8
Sed
2.0
19.
Teto
Gl
e
2e5
17

NG
(PPM)
39
4.1
03
52
6.2
14.
27«
0.7
0.5
3l
a7
110.
240.
110.
2.7
GG
Seb
250,
26
1.9
6l
160,
58
200.
0«3
1.2
23,
3.8
0.8
110.
43
45
0.3
220.
€60
0«5
180.
545
0«4
Dea

0.4
0.2
Ua2
53.
0.3
33
4.9
1.0
B6ls
12«
15«
G1.
1.6
T40a

(PPM)

23.
410.
250.
140.
210.
140.

5.7
200.
270
150«
200.
180.
240.
400
470,
£10.
370.
£50.
340.
410.
250

51

(PPM)

LTTL ]
243
3.6
Sed
25
Ja2
5.1
2e 8
2.8
3.0
2e2
3ab
Se3
39
2.5
243
2.7
3e 5
a2
a3
2+ 4
4aS
2e0
4.9
Sed
Z2e 8
3.5
-]
Ze8
3e2
-
3.0
Se2
be l
Ge 8
Se1
4 et
ErE
4ed
4.0
3.8
Ja3
4.0
G4ed
Ze9
4.6
45
2a7
2l
42
ST
25
Y]
3.6

SR
{PPB)
770
230
48
2000
400
a10
390
7%
59
1600
290
3000
3500
3200
150
440
250
3s00
1100
130
1800
720
380
3000
s
84
1200
230
¥
2500
1800
2100
70
4600
1200
GE
1400
160
40
40
a0
52
dE
30
Tau
35
580
280
150
2500
HBo0
500
90
150
8700

76
9.0
9.3
79
8.9
- L
8.3
Ye2

8.2
Ba7
Te2
8.9
T e
8.9
Ba7
Ba5
Tato
8.3
8.0
Ted

0S-Y



Table A-3, Continued
PARTIAL DATA LISTING FOR GROUNDWATER OF THE DICKINSON QUADRANGLE

OR SAMPLE De O« Ee SAMPLE NUMBER u sP 8 CA K MG NA sl
NUMBER ST LAT LONG L TY REP (PP3) UMHOSACH (FPB) (PPw) (PPM) (PFEM) (PP4) LFEPA)
501348 38-46.206 -103.168 —3-03— 120 3600 580 B7 . 124 130« 80. Eel
501351 38-46,.206 -103.088 -3-03- 310. 1200 46 67 Sel 35. 33. 4ul
501352 38-464+173 -103.143 -3-02- be B 2200 650 82. 8.1 93, 180. 3.3
501355 38-46.176 —-103.100 -3-03- 41l 3000 1400 73 3.4 2E. 260 Z2s1
501356 38-46.194% -103.017 -3-03- 230. 2500 350 110« 15 78a 140« 4a7
501357 36-46.149 -103.015 -3-03- 0.75 2200 1500 1.3 let [ -} 210 2ats
501359 38-46.,117 -103.080 =-3-03- 15« 6400 30 230 L&s &10s 720 2ab
S01361 38-46.072 -103.038 -3-02~- 1.8 1800 1602 2% 1ed 1.9 260« 25
501362 38-46.207 —-103.216 —-3-03- T«3 2100 460 4 a3 3.5 1.2 250« 2e 9
501367 38-46.77% —-103.446 -3-03- 1l 1500 S40 4T 2a7 22, 160 Set
501368 3B8-46.759 -103. 388 -3-03~- Da31 3100 740 245 1«5 1.7 350. ek
501373 38-46.823 -103.351 -3-03- 15 2400 340 150. 2+ 1 SE. 1204 4a2
S01375 23B-46.846 -103.290 -2-03- 0.65 4700 200 150« Gal 1e0. 250« S
SO0L376 38-46.826 -103.296 —-3—-03—- 3.l 3600 820 Sal 1.7 4.5 420. 2o T
501377 38-46.756 —103.274 -3-03- 12. 3800 S00 230« de S 140. 220, 48
501378 38-46.910 -103.308 -3-03- <0.20 3000 g80 1.0 0.9 0.2 210. 5.5
501380 3B-46.800 -103.211 -3-03- 23. 3800 1500 180 . E B83. 220 7.5
501381 38-46.994 -103.268 -3-03- 19 8000 4200 220. Tal S5 E50 . 11.
501382 38-46.011 -103.494% -3-03- 0.5% 1900 1200 1.4 lel 0.2 310. Je 3
501383 38-46.854 -103.393 -3-03- 0.27 2000 930 la1 0% 0.2 300. 4.8
501384 38-46.9T4 -103.225 -3-03- 130. 1600 160 67 . 2a? 50. 110. 3.8
501385 38-46.964 —-103.159 -3-03- 12. 1200 120 6l 0.3 38. 4€a 3.0
501386 38-46.902 ~103.142 -3-03- 0. 54 1600 430 110. 6.2 21 110. 21l
501388 38~-46.963 —-103.092 -3-03~- 0.30 2300 &£20 lel 1«0 0.5 250. 2s0
501389 38-46.991 -103.087 -3-03— Ta3 1300 88 110+ 3.2 3%. 49 S0
501390 38-45.942 -103.005 -3-03- <0.20 3600 860 4«0 3e2 2s2 470. 4.0
S01391 38-46.907 -103.015 -3-03- 0..5% 4300 730 Tl 3.5 6.2 S20« Gald
S01393 38-46.847 -103.022 -3-03- 0.37 3000 420 28. 5.3 28. 350. Sl
501394 38-46.830 -103.019 —-3-03- 0.33 2900 950 8.2 3.7 6.5 3%0. 4a5
S01395 38-46.787 -103.022 -3-03~- Q.41 2300 330 29 2e3 20 350 245
501397 38-46.783 -103.069 -3-03- 220« 1200 110 T2. 49 Il LE. 70
501398 38-46.817 -103.083 -3-03- 4.0 930 120 52. 3.7 25 Ehda 4o 7
501399 38-46.855 -103.104 -3-03~- 0. 25 2100 620 1.2 1s1 0.7 320. Seb
501403 38-46.732 -103.839 -3-03- 1.0 3300 440 6.5 Za 3.5 420. 3.2
501404 38-846,721 -103.799 -3-03- Q.67 3600 600 20. 4.7 Ba? 4o0. 247
S01407 3B-46.665 -103.819 —-3-013- 1.0 3000 1300 140. 13 100. 150 4.3
501405 38-46.6569 -103.753 -3-03- Ds46 3000 520 4.8 1% 2e5 420, Za5
501410 38-46.665 -103.880 -3-03- 17 820 120 44, B.0 26 &3 L0
501412 36-46,702 -103.511 -3-03- <0.20 2400 570 1.9 1al 0.5 240. 4atb
S01414 38-46.646 —-103.986 -3-03- 720. 890 130 Gl 2e2 43. 3. 5.3
501416 38-46.559 -103.803 -3-03- 0.38 2000 480 1.3 0.9 0.4 200, 4o 3
501419 38-46.648 -103.508 -3-03- 36 2700 290 99 S« 8 62a £30. Se7
501421 38-46,566 -103.509 -2-03- 0. 44 2000 610 25 4.7 16 330. Ja0
S01424 3B-46.686 -103,586 -3-03- Q.73 4700 510 448, 7«5 21l £00. 2a7
501425 3B8-46.T31 -103.965 -3-03- 0.58 3100 460 Gel 2«2 35 410. 28
S01427 38-46.909 -103. £24 -3-03- <0.02 4500 940 24 . 4.0 13. 530. 3.8
501429 38-46.753 -103.595 —-3-03- 0.28 2000 aio l.& 1«1 Q.7 220« 3.1
501432 38-46,.981 -103.723 -3-03— 0.21 4600 a80 Ge3 1.9 47 S40. 246

501433 38-46.819 -103.655 -3-01- Gae3 5400 1300 100. Te5 T2e £Ea0. €0

1300

1600
250
1900
95
330
1700

PH

Gel
£ a9
(-3 ]
Te2
Tal
7.8
7.0
dad
Gel

Tals
Tett
Ta
Tes
Teo
81
7.8
Tad
Ta7
Se3
G0
6.5
(-1
8.1
8.2
8.1
7.7
TS
Te3

Te5
7.5
B.0
5.9
Te3
[P
Bal

T3
8.3
Stk
Bed
Ta3

Ta3
Ba.1
Te5
8.2
TaS
Tal

LS~V
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STATISTICAL SUMMARY FOR

Table B-1

STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

NOs SAMPLES ANALYZEDR

BELIW COEFFICIENT LN TRANSFQRMATION
MEASURABLE DETECTION JDETECTION MINILMUM MAXIMUM STANDARD OF ROBUST
ELEMENT VALUES LIMLT LIMIT VA_JE VALUE MEAN HMEDIAN MUDE DEVIATION VARIATION MEAN Ss De MEAN Ss De
U—-FL £32 1.00 1753 2+ 83 2+ 54 2456 1315 D865 Qa97 D34 095 0.33
U=NT §20 1«80 23.60 .27 2«90 2.81 1453 Dad44as5 113 0.29 l-11 0.27
™ 509 23 <2 <2 15 & 6 5 26 Oed Le 79 Qe b4 la 7% 0. 45
usTu 520 0«45 1.85 Das B85 0.86 0.91 0.155 0.179 =0a16 D18 =0a16 O« 18
THAU 520 O«148 S5+60 2+ 09 2+ 00 1= 98 1.008 Os 482 0:.58 Os02 Qa3 Q=62
AG 4 S2u <2 <2 2 2 <2 <2 0=0 0.0 Oty 0.00
AL 532 1.09 Talb 4. 90 5«01 5. 26 0.866 D176 1«57 Q.20 1459 Qe18
AS £32 0.3 34.4 47 4.2 4.0 3a01 D64 le42 D.4% l-42 0«45
B 453 74 <10 <10 Bl 24 20 15 10.9 D=4 3.13 D41 3=01 0«55
BA £32 334 Tl92 772 b9b 527 44T .1 Da6 G.58 0.33 6.56 029
BE <19 13 <1 <1 s 1 <l <l 0.9 0.5 Ded 2 D47
CA £32 0.17 TaT72 Ls335 0.99 0«46 1052 D.781 0.03 Q0. 74 0.03 Q.72
CE s32 16 116 63 60 48 19.0 0.3 4«10 D.32 4all 0«30
co £31 i <4 <4 49 13 13 14 4.6 0«3 259 0.30 2259 030
CR s32 T T4 46 48 49 10.3 0.2 3a.82 D26 3.83 Q.23
v £32 3 571 25 24 23 262 1.0 313 0=45 3. 14 0.39
FE €32 D.89 1020 2253 2.35 2.27 0949 0375 Q8687 0-33 0.87 0=31
K 532 0« 39 2+30 le62 la62 1.62 0.231 0.143 047 OelT D48 0«13
LI 32 S 54 26 27 27 Ga0 De2 J.25 025 J27 D.22
MG £32 0.31 10.40 102 0«90 0.73 0.567 D«550 =0«.06 0.39 =007 O0-40
MN £32 115 13592 601 461 364 6952 la2 e 20 057 ©=18 Q0«57
1] 152 3ao <4 <4 11 4 <4 <4 1.3 0.3 1«57 Q.22
NA £32 0«18 2.48 0. 81 0.78 0.79 0.338 D418 =0.30 Q.82 —0.29 Oat3
NB 528 L] <4 <4 29 10 10 10 TS 0.3 2«30 031 230 0.31
NI 532 ] 44 20 20 16 6.9 D3 296 0.36 2497 0+35
P £32 182 3499 562 507 428 2B6.9 D5 G626 0«35 6. 24 O=34
sC £32 3 16 8 a a 2.3 0.3 2. 086 0.30 2207 029
SE 506 20 <0.1 <0s 1 Se2 0 3 07 0« & O.49 D63 =—0adl 060 =047 073
SR €32 64 1081 19% 168 18T 109.4 0«6 S:17 Oas2 5«15 0«43
Tl €32 878 Tell 2354 2234 2241 7284 D3 TaT2 D.28 Ta72 026
v £32 10 178 T2 70 T3 22e2 0«3 4.24 0.32 4.25 0.30
: | €32 7 27 14 14 12 3.3 0.2 2. 62 0.23 2a62 023
ZN 528 4 <2 <2 STT 68 -2-] 6s 31.5 0.5 4215 Oe40 4slo 037
IR 532 30 114 62 62 62 14.6 0.2 411 024 4.11 0.23
NOTE: Refer to Table 1, Page 22 and Table C-1, Page C-4 for concentration units and symbol definitions.

L-d



B-8

Table B-2

CORRELATION MATRIX FOR STREAM SEDIMENT

o OF THE DICKINSON QUADRANGLE
L=y 1.00
i 5328
LUNT
0. Hae
LUNT diTa*ers 1a00
a3y {522}
L-5C
D.26888 D.20%n
L=SC Dadl®ss  QL238sw 1.0
t 532) L 5200 t =3z2)
L=¥
DulB%s e OalBess 0. 75w
L=y Ra2lsen Delbnas QaTorsn 1.90
{ 5321 5200  532) foSsE)
L=AL
D.1TH4s Dalosss 0.738me AaTless
L—AL Q. 2twew 0.238es O.Token Debarks 1.00
L 530 t 5201 { £32) 1 532) {532
w=CR
Qeg2eem Q.21008 Oeclnus 0. Faens QaGines
L=CR D.l2ees D.28%=s D.60%xn Q.64 D.858%22 1.02
i 5321 i %200 1 832} L3zl 1 832X t $32)
L=Cu
dedinee DaZunss B.S1een Dabdees BaGhhen Dapl¥Es
L=CU  D.3l*ss Qul0ess EaExw D.Suwes D.SE%se DapsEEs
t s3z2) 5201 t =223 5321 ( 822) { =3n)
L=<u
V.22%xd Oa22n%w D.ETean O.uBees J.S0%xs Dabklexs D.4dses
L=CD) duZosss BeZloss Qbtmnn Jetiawne da50kes Dae2had [ PR L L .00
t 5310 t 519) t =31) t 531) (531} 4 5313 t 5311 -
L-FE
D.25eww Qe2awws O.7a0%s Datl ¥ e Jabless LEESE R Qabiless
L-FE O.3pses  O,3ls%s | D.EO®xs D.55%%s Ja bEERE LEE-ELER QudnEss DaToess 1.00
{ s3z) t s<00 [ES ] i 532) 1 5321 1 8221 L Sal t 1] it 822)
L=t
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Ou23ee®  p.lisss O.B4®®®  d.oas Jecokss O.3asss DaSanas Qecoks  Ouriesw Jedpems
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Delownn Delawns Q. iznns 0. aTx2e Dl Q.2unse Qesdnnn JetbpEss
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L=TH Qe lawes D.40%en D.2awesr Ge22%es Oulax=s Oe22%wy Dagiwes Qadrxy
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L=Mh 0.088 D.ZEewS De2asmi Dalzass De25kss Datiess Ba558%
( L32) L 832} CS4E) {532y { Baz) { 84l t s3E)
Be2iwes Q.ZesEs  Q.Sless Delawes JaITErs Je3smes debnese DaTuesse Jamiakh
L=P De2onsn Qe2ibbs B.5Tees Geaess Dad|sns QaSsdes DuEEs s DuZksn
L 53z2) L 5201 t =3e) t 532) t 53z (S-S ¥] 1 =32 §onid)
Q.zTees .27 Qealess D.Gdnmn QezTens Gaddese Q.tinee Oatanss Uealwss
G.3gsew 0.30w=s D.a1%=n D.3Tems Ga30%es de b3am Detslmem Dbt mma
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NOTE:

B-9

(1) Pearson correlation/Spearman correlation/(sample size}.
If either element has a concentration below the labora-
tory detection Timits, it is omitted from the pairwise
computations.

(2) Significance levels:

*-10%, **-5%, ***-1%.
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Figure B-la

PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR SOLUBLE URANIUM (PPM)
IN STREAM SEDIMENT OF THE DICKINSON QUADRANGLE



14" o
o

103'50°

103"40r

103'20°

103 O 102°50°

10240

102°30°

102°20’

e

yr

5.7
®

46'YO -

4s5"30'+~

NB"20'

4" 10

%

o

%

T

[0] £
® O\e

|0%€%'

g

! T
Og. ®
° o

ye' O L

GEOCHEMICAL DISTRIBUTION OF SOLUBLE URANIUM (PPM) IN STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

Figure B-1b

CONTOLAS
e e
* 0.0 31+« 1.20
3 L= 150
. 1.50 5 x « [
- 1. s x = 1.5
o 1.90 & x « 2.00
(&] 2.00 s ¥ = 2%
(8] 2Msu= 280
(0] 2.60 & ¥ « 300
@ LWsx< 3w
® swsx- 31m
® msv- 4w
[ ] Y40 s X« 5,00
® s5Wsa< w0
! 150s 0« )00
T 1100
53z SAPLES PLOTTED

LL-g



B-12

520 Samples B 520 Samples

8 8 8
k3

Frequency

‘g\\\\%\ KN

Lognormal Probability

= - . e
1 ; 10 ; 100 1 : 10 o B 100
Uranium Neutron Activation Uranium Neutron Activation
Maximum 218 57 218 na2 i 49
ﬂ-‘ - 4R
484 ~|45
o — 41 4l il B8 0Percentile
— T — 29 L BOG Percentile
§ b= L g9 7S Percentile
_2 an .28 |:|a I—
E R aa a3 13
= Ao
o |
_|=: a b 29 i 1ag | iz | X Medinn
; L |
E za - 26 | - 26 [ J o
3 254 +as Ulas
c
- m
.__,“ 25th Percenlile
24 - |
T I | 1 -
3
Geologic
Codes ALL TOW TPSB TPTR TPFS KGMH KEY
TEGV KGMF
KGMC
Sample 520 13 227 168 Bl 31
Size

Figure B-2a
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Table B-3

PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

OR SAMPLE De O« Ea SAMPLE

NUMBER

500254
500256
500257
500259
500263
500264
500265
500266
500267
500268
500270
500271

SD0274
500275
500276
500278
500280
500303
500304
500305
500307
500309
500311

500313
500314
S00315
500317
500319
500320
500328
500329
500330
500333
500334
500335
500338
500339
500340
5D0347
500348
500349
500350
500351
500352
500353
500354
500355
500357
5003560
500361
500362
500363
500369
500370
500371

ST LAT LONG

38-46.T16 =133.637
38-46.T735 —-103.607
38-46.698 ~-103. 570
38-46.685 —103.633
38-464.6%92 -103. 695
38-46.679 —-103. 737
38-86.615 —-103.747
38-46.621 -103. 734
38-46.609 -103.726
38-46.581 —-103.737
38-46.583 -103.674
38-46.585 —-103.0610
38-464549 -103. 749
3B8-46.520 -103. 583
38-46.563 —103.565
38-464655 -103. 515
3B-46.T719 —-103.552
38-46.861 —-102.795
38-46.846 —-102.822
38-86.533 -102.755
38-46.532 -102. 820
38-46.501 -102. 868
38-46.554 -102.531
38-46.566 —-102.580
38-46.572 =102.925
38-46.600 —-102.591
38-46. 586 —102. 958
38-86.562 -102.8066
38-46.573 —-102. 846
38-464.658 -102.5917
38-46.657 —-102.853
38-46.671 -102.895
38-846.673 —102.873
38-36.676 -102.812
38-46.673 —-102. 795
38-46.701 —-1D2.774
38-46.7T08 -192.921
38-46.T16 —102. 994
38-46.254 —-102.805
38-46.272 -102. 866
38-46.279 -102.8560
38-46.004 -102.534%
38-46.004 —-102.589
38-46.016 -102.713
38-464020 -102. 7256
38-46.037 ~102.737
38-86.033 -102.711
38-46. 027 ~102. €51
38-46.104 -102.718

38-46.,118 -102. 686
38-46.116 -102. 62%
38-46.111 -102.562
38-46. 089 —-102.550
38-46,088 -102.519
38-46.14T7 -102.,53%

NUMBER
L TY REP
-3=]15=
-3-15-
-3-12-
-3=12=
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3=-12=-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-
~3-15-
-3-15-
-3-15-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
—-3-15-
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-12-
-3-15-
-3-15-
-3-12-
-3=-12=
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-

J
(P24)

2.7
13
1.9
20
2+3
2es
la8
23
2e3
2.2
2at
2.0
3e3
29
la8
1.9

led
D95
223
d.2
2.2
del
1.8
1.8
2al
2.6
4al
2.8
3.7
Jda3
2ed
Jad
1.8
Je3
2a4
20
Gl
18
2a3
3.5
29
2e5
Ta®
3.8
3.8
a3
3a5
Ga8
4a 5
2eT7
2e4
1.8
Ja2
2.2

U=NT

(PPM)
2ad
2.1
ETY ]
Z2a 4
206
2.7
Z2ed
245
2a7
2e5
Z2ad
25
25
a5
25
lea
da2
2l
5.7
2.7
3.3
3l
3.3
28
]
2a7
Jal
4e
3.0
4l
40
27
3.7
2.2
2.8
2.8
2.3
L
2el
2e3

2a2
22
Tal
3al
3.3
3.8
Ja0
Tath
4a B
2.8
26
243
34
3.2

TH AL
(PPM) (PPM}
4«8
l.8
Zaby
4al
2ab
Y-
2eb
4.0
Ja2
et
la3
Z2ed
Zeb
2atd
2e0
2.7
3a%
2e7
Ga5
S5«9
S«
6«0
S.6
Zad
47
G 9
4.7
49
43
4a0
42

-

-

-

-
CUMEpC R0 N~NephTsrRod &0 yy0oe

- -
=N =C

3.7
4e5
Jad
Se %
3.5
4.0
Bae3
53
Sats
3.8
Sel
3.9
4.2
Ba2
ETY:]
2.0
a2
33

- -
CO0VEFND~=DODem~PseRWd~Ngewod

CA
(%)
3.1
Se e
47
2%
3.4
2.2
ce 8
3.6
2a1
3.4
Tal
4a5
2a9
la3
4.8
4.3
3e 4
la2
D19
2ad
0.64
1.5
[ -13
lato
1«0
1.0
0.33
1«5
D.26
0«37
0.93
Os 46
- ]
Q.82
0«38

1.1

0«34
3.2

Deb2
0.53
28

1.3

0.63
0«45
Oe21
040
0«27
0«81
0.58
Q.78
0.33
0«32
Q.43
035

[o¥]
(PPM)
12
-]
]
-]
11
11
-]
a8
13
10
7
11
a
10

Cu
(PPA4)
27
17
18
12
a3
20
12
15
19
1%
15

Es
(a)
Zdal
l.2
1.7
lel
la¥®
1.7
1.3
la8
2al
17
1.3
10
lad
la1
1«3
1.1
isl
30
4al
Gad
Zaf
be
d«8
1.9
3.4
a7
4.0
Se2
ca%
Py
Ze3
cal}
3.9
cad
2«8
3a4
1.9
Zal
2a
1«9
20
Cath
30
el
-l
29
2a2
2.7
2.0
2«3
2al
1.8
laa
22
1.9

NI
(PPM

aC
(PPA}

CNGULCUrLTTa O yOo @

- e -
LTI Y TV VI T

- = P
P e 1]

- - Fo -
NHOCVONGLEOE RO ~N=00C~

o NE R

Fa
(PPM)
cl
27
+H
41
a9
S
Jo
2
o3
ue
a5
Se
4a
o8
43
S
35
T7
100
&3
73
T
7o
ol
(-2
(3]
83
-1-)
oJ
8z
36
110
&0
83
56
S0

83
wl
a5
%3
“u
6z
%5
63
5%
bo
[-T
bo
70
T0
22
72
91
a7

-4



Table B-3, Continued
PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

OR SAMPLE De O« Es SAMPLE MNUMBER J U=NT TH AS CA co cu FE NI sC ZN
NUMBER ST LAT LONG L TY REP (PPM) (PPM) (PPM) (PPM) (x) (PPH) (PPH) (x) (PPM) (PPM) (PPM)
500375 38-46.192 -102.507 -3-15- 2s2 2«7 9 3.0 0. 306 13 27 2a1 20 10 74
500376 38~46.167 -102. 626 —-3-15~- 4.6 S0 12 4al 0.43 13 a3 2.2 24 12 99
500378 38-46,173 -102.644 -3-12- 2.8 243 -] 17 3.7 8 17 le6 12 7 S4
S00380 38-46.217 -102.715 -3- - 2.4 2.9 10 G0 la4 16 22 245 17 a8 63
500382 38-46.208 —-102.613 -3-12- 2«0 2.3 8 12. 1.3 16 19 3.5 12 @ Tz
500383 38-46.222 -102.610 -3-12- 22 2e% L] 2.3 lad 8 12 1«5 14 -] 46
500385 38-46.287 ~102,772 -3-15- 2.9 3.0 T 4.2 1.5 12 24 1.9 18 8 58
S00386 38-46.299 -102.766 =-3~-12- Ze 228 T 3.0 Ds 68 11 24 2.0 20 ] &7
500389 38-46.309 -102.805 -3-12~- 2a6 34 T 445 0+5% 15 31 2t 28& 11 S0
500390 38-46.318 -102.821 -3-15- 1.9 2e2 10 2e8 039 iz 16 1.3 18 9 =1-]
500392 38-46.339 -102.864 -3-15- 1.8 2% 5 2a2 0.72 g 10 1«5 13 7 43
500393 38-46.338 -102. 840 =~3-15- 1«7 2+3 6 25 D72 11 17 1.8 16 a 57
500395 38-46,355 -102.866 -3-15- 2e 2a8 7 Ta2 lal 20 24 3.1 27 11 7
500398 38-46.411 =-102.797 =3-15- 2a4 2+0 7 Set 0. 84 15 34 26 22 11 8z
500399 38-46.413 -102.802 -3-12- 2.0 245 9 4.7 2«0 17 28 2.5 26 10 73
500401 38-46.529 =-102.742 -3-12- 3.2 3.2 T Ba3 0.59 21 34 4a6 32 12 Bé
500404 38-46.515 -102.654 -3~12~ 1.7 2e2 o 3.2 Q.85 12 18 2% 25 9 67
500405 38-46.508 -102.638 -3-12- Se0 4.5 T 33 lal 15 a0 S5e1 33 10 90
500408 38-46.535 -102.507 -3-12- Talo e 2 3.9 0.38 8 17 25 13 7 45
500410 38-46.585 -102. 542 -3-12- 2+5 27 4 47 1.3 14 3s 32 a3 S 65
500411 38-46.59T7 -102,562 -3-12- 3.3 3.2 7 a5 Q.95 15 3B 3e S 27 12 7%
500412 38-46.600 -102.598 -3-15- Tad Be2 4 G T 0.57 15 36 27 26 8 57
S00413 38-46.601 -102. 664 —-3-15- 30 Je6 6 Sa.3 D.27 1z 32 3.0 2z 8 ot
SDD&14 35-46.615 -102.679 -3~-12- 483 4.3 10 2.8 0.68 14 42 S8 26 il 160
500416 38-46.628 -102.677 -3-12- 4e5 Se 4 8 beb 017 9 29 2e2 1% 8 S7
S00417 38-46.619 =-102.573 -3-15- 3.5 3.9 -] ST Da31 16 Z0 2.9 a7 11 81
5004820 38-46.631 -102.570 -3-15- 18« 2% 7 6.0 Q000 18 28 3.6 25 10 a1
500421 3B-456.645 ~-102.525 =315~ 4a7 5.0 -] 3e2 0.24 10 26 29 €1 13 77
500423 38-46.701 -102.526 -3~-12~ 2.0 2.6 ] L 078 14 27 EPR 27 11 T2
500424 38-46.707 -102.535 —=3-]2- 2.2 2eb 3 45 0e91 15 28 3.6 25 11 861
500825 38-46.725 -102.519 -3-12- 3el 2eld 3 4.8 l.2 16 26 Gal 26 12 a5
500431 38-46.709 =-102.728 =3-12- 249 3.3 <2 He 2 0.48 15 35 3a3 23 9 =14
SD0433 38-46.687 -102.425 -3-12- 1.8 2a6 a8 4.7 1.8 21 35 a8 30 11 120
500434 38-46.667 -102,438 -3-12- 2ot 3el 5 B3 0457 17 24 2.0 22 a 1.
500436 38-46.710 -122.376 -3-12- 19 243 3 Sed 1.7 17 30 2.7 22 7 G4
500439 38-46.746 -102. 289 -3-12- 1.8 245 2 5.5 2el 16 18 EeS 24 7 Sc
500841 38-46,.710 -102.275 =-3-12- 2e5 3.0 =] 7+0 0.97 20 3e 3.2 25 2 Lag
500443 3B-46.673 -102.264 -3-15- ST SeD & Teto leo 22 31 2et 34 7 149
500446 38-456,684 -102.290 -3-12- 2e1 2e8 9 Tath law 15 40 3.8 3s 11 150
500448 38-46.620 =-102.319 =-3-15- 2.8 2% 11 Ead 25 24 3z 3.0 3% 10 120
500449 38-46.578 -102.318 -3~12~ 2«0 de 8 Sed D57 (8] 27 3.1 26 19 120
500452 38-46.568 -102.279 -3-12- 1.9 2a7 9 R 20 18 20 <o 3 17 T 140
S00454 38-46.528 -102.318 -3-12~- 1«9 2s0 . 40 Qe 70 18 2% 3.0 21 5 11v
500455 38-46.501 -102.29 -3-12- led 2e7 9 TeT 1.0 £3 a7 4,00 32 11 140
500459 38-46.529 -102.444 -3-12- 3.3 3.3 11 12. 0. 77 28 28 Tt 24 11 129
500461 38-46.573 -102.42% -3-12- 2«8 2.8 ] 3.5 Qa7 13 23 3e1) 27 11 us
500467 38-46, 235 -102.200 -3-12- 25 2ed 7 2T 0s30 11 18 22D 18 H od
S00469 38-46.205 -102.237 -3-12- 49 be3 8 2+ 3 0.31 -] 23 2a1 15 7 7o
500471 38-46.197 -102.166 —-3-12- 2.8 2«8 10 2.7 0.40 12 -l ] Zel 23 £l ul
500474 3B-4£.196 -102.083 -3-12- 28 2a9 2 1% 2.0 B 12 1.5 1z 3 20
500475 38-46.206 -102.076 -3-12- a9 1la & K 0«74 14 2o e | 2z -] a6
500476 38-46,205 -102.058 -3-12- 2T 3.0 4 4.5 Ne40 14 21 2al 21 T ud
500478 38-46.177 -102.012 -3-15- 2.8 - 11 4aF 0. 34 1€ 32 2ab 23 10 s8
500480 3JB8-46.144 -102.062 -3-12- 2.6 3.0 -] 243 0a.51 12 15 2k 17 2 Se
500484 38-46.068 -102.199 -3-12- 240 2al 10 33 D.8Z 1= 1s 2.9 15 s 72

§v-4



OR SAMPLE D. D

NUMBER
S5N04R6
500487
50naBsAa
502489
500491
500492
500493
50Na9s
500496
500499
500501
500502
snNSna
500505
500507
500508
500519
500511
500512
500514
500515
500516
500518
500520
500522
50052S
5010526
500527
500528
500529
500530
5NN549
50054>
500543
507545
500549
501551
500559
500560
500561
500562
500564
500565
500567
5005TH
500572
500573
500578
500579
500589
500581
500600
500502
500603
500605

ST LAT

38-46.069
38-46.072
38-46, 064
38-46.065
3IA-46.114
38-46.055
38—-46,.,037
38-46.044
38-465.028
38-46.034
38-46. 0886
38-46.907
38-486,915
38~-46.920
38-46,999
38-46.934A
38-46.922
38-46.7T9
38-46.768
38-46,816
38=-46.826
38-46, 845
38-a46,878
38-46.987
38-46,995
3I8-46.964
38-46,959
38-46,949
38-46.963
38-46,940
38-46.837
38-46.841
38-46,T68
38-46,790
38-46.863
38-46,T778
38-46.T768
38-46.400
3B—-46. 386
38-46.400
38-46,400
38-46,429
3A—-46.430
38-46.370
38-46.305
38-46.343
38-46,363
38—-46,379
38-46.352
38-406.327
38-46.263
38-46.148
38-46,913
3A-46,949
38-46.931

PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

E« SAMPLE

LONG
-102.165
=102.145
-102.080
—-102.079
-102.036
-102.002
-102.042
-102,.069
=102.105
=-102.149
=-103.218
-103.212
-103.212
=-103,.226
=103,200
=103.093
=-103.108
-103.191
-103.110
-103,0R3
=103.033
=103.022
-103.128
-102.461
—102.477
-102.350
-102.329
-102.314
—102.258
—-102.254
-102.223
=172.491
—102.,422
—-102.403
-102.371
=-102.392
=102.338
-102.259
=102.369
=102.40%
-102.843
-102.483
=1N02.493
-102.469
=102.434
-102.428
-102.389
-102.326
=102,.298
=102.+266
-102.353
=103.389
~-102.666
=-102. €65
-102.679

NUMBER
L TY REP
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
-3-12-
-3-12-
-3-12-
-3-12~-
-3-12~
-3=-15-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
-3-185-
-3-15-
-3-15-
-3-15-
-3-15-
~3-15-
-3-15-
-3-12-
-3-15-
-3-12-
-3-12-
-3-15-
-3-15-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-185-
-3-15-
-3-12-
-3-15-
-3-12-
-3-12-
-3-15-
-3=15=
-3-15-
-3-15-
-3-15-
-3-12-
-3-12-
~3-15-
-3-12~
-3-12-
-3-12-

u
(PPM)
26
56
2.1
2.7
2.0
25
1.7
2.3
245
2.6
3.7
2«3
Gab
4.1
11

2.3
3.8
2.3
1.8
2.8
2e4
201
2.5
2.6
2.2
2.9
2.3
242
2.5
2.5
2.3
2e6
2.8
22
1.6
27
2e4
2.4
2.5
26
246
3.1
1.5
2.9
2.0
2.0
2.6
2.1
1.9
2.3
2.2
1.9
17
1.9
2.5

Table B-3, Continued

U=NT
(PPM)
2.3
5.6
243
3.0
246
3.0
2.2
2.2
2.7
3.1
4.1
3N
T2
4.5

13.
24
4.1
2.4
2.3
2.8
2.6
2.5
2.8
2.4
2.4
2.7
2.4
2.5
2.3
26
2.7
25
2.3
2.2
2.9
3.0
246
2.6
2.6
3.1
246
3el
2.5
3.9
2.9
27
3.2
2.2
2.7
2.4
2.4
2.8
2.6
2.7
2.9

i }

(PPM)

Ll

N
= O UM NUMONOANNWSPUNINS WPV WSO ~NUMONOONEPONPOOONDOD

N

-

H

AS
{PPM)
3.6
d.1
4.0
3.2
4.9
8.1
2«8
4.5
4.6
3.7
5.0
Sad
5.6
4.0
6.7
5.2
6a1
4.4
3.0
4.4
5«0
4,3
4.6
4.8
2.1
T«9
4,0
4.0
I
2.4
3.7
3.3
3.8
2.2
6a1
4.0
Sel
3.1
6«0
Gaf
4.2
646
2.9
3.6
4.1
TaS
Sel
26
3.l
3.0
4.1
2+ 1
5.3
Sa4
4.7

CA
(x)
2.5
D59
0«84
0.61
Oada
0.71
1.2
D.48
0.84
052
1.1
N.79
0.37
0.28
1.3
0«84
O.41
1.3
5.8
0+ 54
D.T4
0.90
0.83
D.45
0.52
0.T75
le1
076
12
1.2
1.7
17
1.5
1.3
1.2
1.6
2.0
2.T
1.3
1.0
13
0«49
2.1
2.0
0.42
0.T72
N.58
1.6
1.2
0.99
D.56
D.68
D.76
D55
1«6

co
(PPM)
11
14
15
13
12
19

cu
[PPM)
15
26
23
23
16
25
20
16
37T
22
32
32
a3
31
26

FE
(x)
1.8
2.4
2.3
2.2
27
4.1
2.0
2.0
2.1
201
2.7
2.4
26
2.6
286
2.1
el
2.0
1.5
2.6
23
2.8
2.4
2.1
Le5
2.8
2.2
1.7
2.0
1.6
2.6
2.2
2.2
2.0
3.0
1.8
2.0
2.2
1.8
1.8

26
2.0
2.4
1.9
23

2.3
2.0
2.2
2.4
1.3
3.2
Jal
2.9

NI
(PPM)
18
23
20
16
21
26
16
18
22

sc
(PPM) b
7
10
10

:lna

-

ONPORBV OB N TN NNNNOIONOOCDONEONEYND DN Y DO ON®

IN
{PPM)
52
90
T
T0

9%-4



Table B-3, Continued

PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

OR SAMPLE De O« E« SANPLE NUMBER u U=NT TH AS
NUMBER ST L AT LONG L TY REP (PPM) (PeM) (PPM) (PPM)
SN0606 38-46.968 -102.684 -3-12~ 245 3.3 10 3.2
SN0610  3A-46,925 -102.€41 -3-12- 1.9 3.0 4 2.6
500611 38-46.999 -102.605 —-3-12- 2.8 3.0 9 3.2
S00613 389-46.997 -1N2.568 =3-15- 2.2 2.9 a 3.3
500614 3R-46.980 -102.5%6 —3-15- 2.4 3.2 | 5.0
S00615 38-46,962 -102.524 -3-15- le5 2.2 7 1.4
500616 38-46,.976 —-102,516 —-3-15- 4.2 4.7 L1 3.6
500617 3B-46.982 -102.518 -3-12- 3.7 a8 245
500619 30-46.841 -102.660 -3-15- 3.5 4.3 5 4.7
500621 38-46,.794 -102,698 -3—-12- 1.3 2.2 5 2.0
500622 38-46.789 -102.701 —-3—-15- 1.4 2.7 -] 2.7
S00623 3IA-46.T67 =102.748 —-3-15- 2.6 3.6 T 23
500624 IB=46.T767 -102.658 —-3-]2-~ 2.6 3.2 a8 8.8
S00626 38-46,.T763 =-102.692 =3-12- 246 2.9 11 4.0
500627 3B-46.789 -102.501 =-3—-12- 2a1 T 6.8
SONG29 3IB-46.T795 -102.569 -3-15- 2.4 3.3 5 S.3
509630 38-46.856 -102.546 —-3-12- 1.8 2.3 10 4.1
500632 38-46.881 -102.739 -3-12- 1.9 2.5 & 3.8
SON633 38-46.885 -102.595 =3-15~ L4 245 10 6.3
S00636 3B-46,947 -102.517 -3-12- le6 2.8 T 2.3
500644 3B—-46,.TAT ~-102.159 -3-12~- 2.6 3.1 i 4 4.1
500645 38-46.787 -102.152 -3~-12- 2.9 3.6 9 5.0
5006456 3B-46.77TB —=102,168 -3=12- 3.5 A1 a S0
500651 38~46.801 =-102.013 =3—-12- 2.4 3.1 9 5.3
S00653 38-46,881 -102,011 -3-12- 1.9 2.7 - | 3.5
SN0N654 38-46.876 —-102.004 -3-12- 17 2.8 -] 3.8
S0N657 38-46,T79 =-102.224 =-3-12~ 1.8 2.6 5 246
500661 38-46.966 ~-102.242 -3-12~ 3.1 7 5.0
500665 3IB-46,999 —-102.091 -3~-15- 25 3.6 6 3.0
SNN666 38-46.997 -102.048 -3-12- 1.1 28 5 24.
507667 38-456,935 -102.038 -3-12- 1.9 246 9 4.7
500668 3B8-46.936 —-102.06% —-3—-15- 2.2 2.8 a 4.4
S0N67H 38-46,009 -102,153 -3-15- 3.2 3.4 S 6.1
S00672 38-46,.893 =-102.119 =3=-12- 2.6 2.7 a8 6.2
500674 38-46.893 -102.112 -3-12~ 2.2 25 5 4.T
S006R3 3B8-46.962 102,142 -3-12- 2.8 25 3 4,3
SN0685 38-46.192 —-102.499 -3-12- 2.2 2.7 3 6e2
S00693 38-456.245 -102.339 -3-12- 2.7 2.9 4 S« 2
500696 38-46.163 -102.382 =-3-12~- 1.6 2.3 T 1.6
S5N0697 38-456.1T74 -1N2.394 =-3~-12- 28 25 T 3.0
S00699 38-46.140 -102.436 -3-12- 2.0 1.9 2 1.0
500700 38-46.132 -102.424 -3~12~ 2.0 241 4+ 2.3
S00702 38-46.9984 -102.926 -3-12~- S5e2 6.0 5 4.7
500703 38-46.995 -102.998 =3=-15- 4.8 S84 T 5.1
500798 38-46.,891 =-102.986 —-3-12- 4.1 4.1 10 Sa7
S00709 38-46.892 -102.899 -3-12- 2.3 2.4 9 4.4
500711 38-46.842 -102.998 -3-15- 3.4 3.9 6 11
500712 38-46,84T7 -102,909 -3-12- 2.6 3.8 6 5.6
500716 3B-46.801 -102,920 -3~-15~- 1.9 246 11 4.7
S00T1I9 38-46.TT7T4 —-102,905 -3—-12- 1«5 25 T Sel
500721 38-46.818 -102.863 —-3~12~ 2.5 3.5 7 5.0
500724 38-46.775S =102.763 -3—-15- 2+5 3.7 T 6.5
S00730 38-46.878 -102.827 -3-12~ 1.7 2.1 ] 3.9
509732 38-46.506 —102.029 -3—-15— 2.0 2.3 6 S5.T
S00733 38-46,518 -102.,050 -3-15~ 2.1 2.2 T 5.6

CA
(%)
Da@&l
14
0.90
D.42
lel
Ne 67
D Ta
0.68
D75
26
0.42
D47
1.4
23
2e2
2.9
201
1.4
1«5
0.82
1«8
1«6
.93
0«53
1a1
1.2
1.5
0.65
1.2
12
066
0«60
1.9
1e1
Na49
0.51
0.81
0.59
2.5
056
24
0.28
15
0.57
11
1.3
18
077
DaTH
leB8
1«5
0.48
0.98
035
0.45

co
(PPM)

13
12
15
14
L8

9
L7
16

cu
(PPM)
26
28
25
29
32
14
3z
26
28
16
19
21
27
22
21
30
20
23

FE
(x)
2.4
240
2.3
2.7
3.1
1.7
3.0
2.8
2.6
2.6
2.0
23
Se.2
3.0
3.6
3.0
245
2.8
3.0
2.3
2.4
2.3
2.7
3.0
22
2.2
2.7
3.4
2.7
10.

2.5
3.0
3.3
2.9
2.0
2.4
3.0
245
1.5
2.0
1.1
1a1
32
2.6
2.9
2.6
4.6
3.0
2.3
18
2.3
2.7
24
2.0
2.7

sSC
(PPM)
10
6
9
10
12
6
10
10
8
L]
6
11

-
(-]

- -
O=00®m®O

-
DO ONENNNODPE®

- -
OO NN-

10

N
{PPM)

Lv-9



OR SAMPLE Ds Os Es SAMPLE

NUMBER

500735
500739
S00741

500748
500746
500748
500751

500753
500756
500758
500759
500760
500767
500769
s00771

500773
S00774
500775
500776
S00777
500778
500779
500781

500783
500784
500785
500787
500793
500794
500795
500800
500802
500804
500805
s00807
500809
500811
500812
500814
500816
sp0818
sp0822
500824
500825
s00826
so0828
500829
500830
500832
500834
500838
500839
500840
500841
500843

ST LAT

38-46.539
38-46.616
38-46.616
38-46.598
38-46.638
38-46.664
38-46.688
38-46.74T
JIB8-46.66T7
38-46.686
38-46.721
38-46,649
38-46. 326
38-46.326
38-46.,334
38-46.321
38-46.317
38-46.319
38-46.400
38-46.430
38-46,431
38-46.418
38-46.394
38-46.415
38-46.415
AB-46.414
38-46.4560
38-46.473
38-46.473
38-46.468
38-46.417
38-46.907
38-46.957
38-46.969
38-46.958
38-46,981
38-46.990
3B-46.,993
38-46.962
38-46.639
38-46.647
38-46.700
38~46.705
38-46.701
38-46.6%98
38-46.,730
38-46.743
38-46.723
38-46.597
38-46.535
38-46.514
J8-46.511
38-46.527
38-46,553
38-46.561

LONG
=102+ 126
—-102.238
-102. 129
-102.072
-102.076
=102. 160
-102.,178
=102. 145
-102.07a
=~102.084
=102. 034
=102.012
=102.059
=102+ 049
—102.090
-102. 142
=102.152
-102.153
=102+ 233
=102.174
-102. 152
-102. 149
=-102.005
-102. 059
-102.063
-102.106
=-102. 025
=-102.217
-102. 240
=102. 196
=-102.130
-102. 213
-102.806
-102.773
=102. 753
-102.831
-1D2. 858
-102. €84
=-102.873
=103. 192
=103, 190
-103.145
=103.175
=193.202
=103, 233
=103. 135
-103.146
-103.209
-103.158
-103.187
=103, 229
—103.229
-103. 154
=-103. 156
-103.127

NUMBER
L TY REP
~3-15~
-3-12-
-3-12-
-3-12-
~-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-15-
-312-
-3-12-
-3-12-
-21z-
-3-12-
-3-12-
-3-12-
-3-15-
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3-12-
-3-15-
-3-12-
-3-15-
~3-15-
-3-15-
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-12-
-3-15-

J
{P3M)
1.8
le®
Ja.2
2.0
2.1
2e8
245
2.6
241
la7
1.9
17
25
3.0
3.5
2.7
2«3
le3
2.2
2a7T
2ed
1.8
l=3
2.9
2e1
2«8
Z2el
2el
2:2
2.6
2a5
1.5
2e8
l.86
2.0
245
el
2.2
4a2
e
4l
2e8
2.1
27
43
Gat
3.1
4.0
2.3
2.7
EPY
2.2
246
2.0
1.8

Table B-3, Continued

U=NT

(PPM)
2.4
2.2
2.9
2.7
2a5
287
2.9
2.8
25
2.8
2e8
2ed
3.3
3e3d
3.8
3.3

23
2a6
246
2+9
3.3
3.0
2a5
2ed
2eab
2.8
228
2a5
a7
2e5
23
3.2
2a2
2a8
3al
4a0
2s8
5al
47
Ga¥

2ad
3.0
Sad
+a5
3.0
a0
2.4
Z2asty
3.5
2a7
3.0
2a3
2ah

TH
(PPM)

N LAl

~
M NhN U ~N~NUNONE PPN NN PNDWUNTRNRMON Oy PPN U~ UWOSNND

sl

AS
{PPM)
4.7
Se b
47
4a6
5«2
Sa9
Sat
Ta5
4.7
Bed
S«0
4.7
S+9
8.0
(=18
Sal
S8
a2
2.0
e
Gl
da2
Tat
[-T%-]
S8
4.0
Sad
Se &
4.2
Sal
LTR Y
6a2
2.2
4at

12«

4.1
5.8
245
ETE-
49
3.0
5.4
£
4.7
S0
4a5
& 0
9.2
2.
3e0
4a3
5.9
4.4
2.8
2s 5

CA
(x)
la7
1.8
1.3
D« 54
1.7
2ad
2=1
1.9
2o T
3.0
1.7
2e T
1.1
2a06
0«43
2.2
J.0
1.0
0«54
3o
la4
3.6
D51
056
0.%0
0.594
0.33
le®
1.0
0.99
0«75
2s0
lets
D69
lat
Qs 32

0.30
0. 61
D58
Dad%
le1

De43
led

Deb1
Ja55
1.0

Jad8
057
Qe 3B
Q.82
0. 70
D38
lad

Qb3

Lelv]
(PPM)
18
12
13
11
11
11

Cu
{PPM)
25
17
32
20
32
22
33
29
25
28

FE
i(x)
27
2.3
2e1
lLe7
2.0
18
le8
2«8
Z2ab
2.3
2.7
24«0
23
2.4
3e5
17
2a3
1.1
1.9
1.6
245
229
23
2%
2.8
Zad
= 8
2e2
1.8
lad
2a3
45
3e2
3«3
S 3
T
35
1.5
2at
3al
£e5
3a

1%

RN
P )
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PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

NI
(PPM)

26
20
21
16
18
15
A7
27
23
18
25
14
18
18
1€
12
17
13
16
16
23
27
22
21
25
21
2s
25
17
1z
18
2s
2€
27
28
25
34
18
20
28
24
30
22
23
2z
2s
22
2eé
18
20
22
26
U
1e
17

5C
(PPM)
11

LU NEOY G~ eO =00~ ~ND= o@D~ &

-
CNDEORBZENOT O NSN~NNE

LN
(2PM)
al
65
14]
S1
65
49
55
77
69
s2
78
60
a4
EE)
83
3s
S1
29
-1
44
o7
&6
66
-1
79
95
-2 %)
TE
65
45

8¥-d



OR SAMPLE De Oe

NUMBER
500844
500845
500846
500848
500849
500856
500857
500858
500863
500864
500865
500867
500868
S00870
50087
500875
500876
500878
S00B79
500881
so0882
5008864
500885
s00888
500891
500854
500900
500905
500906
500907
500908
500911
500913
500918
500919
500920
500922
500923
500524
500925
500928
500929
SD0 939
500940
500943
500945
500947
500951
500953
500954
500956
S00957
500959
500960
500962

ST LAT

38-46.553
38-46.525
38-46.510
38-46.549
38-46.550
38-46.631
38-46.547
38-46.643
38-406.710
38-46.721
3B-46.732
38-46.5620
38-46.620
JB-ab6.a4]
38-46.486
38-86.4061
38-46,.382
38-46.364
38-46.360
38-46.266
38-46.265
3B-406. 355
38-46.457
38-46.399
38-46.355
3B-46, 326
38-46.452
38-46.223
38-4642159
38-46.234
38-46,.,187
38-46.134
38-46.088
38-46.015
36-46.009
28-46.004
36-46.053
38-46.082
38-46. 115
3B-46.119
38-46.177
38-46.176
3B-4b.432
38-46.439
38-46., 494
38-46.482
38-a6.464
3B-46.434
3a-46.324
38-46.311
38-46.317
38-464294
38-46.359
38-46.387
38-46.418

Table B-~3, Continued

PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

E« SAMPLE

LONG
-103.110
-103. 131
-103. 149
=-122.07a
=103. 084
-103. 024
-102.0al
=103, 057
=103.016
-103. 023
=103.023
-103.115
-103. 101
-102,657
=-102.710
=102.740
=-102.676
-102. €97
=102.697
-102.725
=102« E79
-102. €20
-102, 525
=102.576
=102.5%9
=102, 523
-102.552
-103.701
—103. 717
=103.737
=103.723
=103.725
=102.722
=103. £35
=103.536
=1%35. 5326
-103. 525
=103 530
-103. 536
-1032.531
=173.519
=103. 506
-103.742
-103. 736
-103. 728
—103.570
-103« £38
-103.563
=103.€l11
=103. €08
=103.585
=10Z. 527
=103. ETS
-103.553
=103 02

NUMBER
L TY REP
-3=12-
-3-12-
-3-12-
-3-15-
-3-15-
~3=15~
-3-15=
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-
-3-15-
-3=-135~
-3-15-
-3-15-
-3=-15-
-3-15-
-3-15-
-3~15-
=-3=15-
=-3-12-
-3-15~-
-3=-15-
-3-12-
-3-15-
-3-12-
-2-15-
- =
-3=15=-
=-3=12=
-3-15-
-3-12-
-3-12-
-3=-12-
-3-15-
=3=12=
-3-12-
-3F-12-
=3=1b5=
-3-12-
-3=-15-
-3-12-
ot i s
-3-15~-
-3-12-
-3-12-
-3=15~-
-3-15-
-3-12-
-] E=
-3-12-
-3-15-
-3-15-
-3-12-

o
(PPM)
248
a0
3.5
Z2e B
3e1
4.2
35
3.9
4el
2aT
2a7

da2
3.9
ETY
2.0
2a%
2.0
Zab
Z2a 7
2.3
4uby
2e1
2e %
2e3
2e3
du
17

U=NT
(PPM)
2t
Je0
3.6
3.2
3e2
4.6
3«3
3.9
4.7
3.2
3.l
ce9
Jad
2.7
de 2
2aT
2.0
2«7
245
2e %
el
P
4.3
Sl
sl
Ee
Z2ad
]
4l
Jab
2«8
2ay
4T
1la%
4 el
Jst
a9
2e 3
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3.9
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Table B-3, Continued

PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

OR SAMPLE D. O. E« SAMPLE

NUMBER

SD0964
500972
500973
500975
500976
500977
500978
500979
500981
500982
500983
500984
500987
500989
500990
500991
500994
500936
500997
500998
501000
501001
soL002
501003
501004
501005
501006
501007
501008
501010
501012
501013
501018
soL019
501020
501021
501022
501023
501025
501027
501030
S01031
501033
501037
501038
501039
S01040
501041
501043
501044
501045
501046
501048
501050
501052

5T LAT LONG

38-46.,290 -103.653
3d-4b6e4962 —103. 634
38-46.97T9 —103.650
38-86.971 —-1)3.6E66
38-864 977 -103.701
38-46.989 —-103.718
38-46.987 -1032.720
38-46.910 -103,.509
38-46.793 -103.€76
38-46.804 -103. 684
38-46.821 -103.,654
38-46.811 -103.607
38-46. 775 ~-103. €11
38-46.897 —103.642
38-46.504 -103. 708
38-46.911 ~103.€17
38-46.919 —-103.729
38-46.847 -103.578
38-46+.863 -103.560
38-46.920 -102.638
38-46.809 103, 562
38-86.059 —-1%2.242
38-46+169 -103.F11
38-46.208 =103, 808
38-46.222 -103.806
38-46.191 -103, EB6
38-46.211 -103.888
38-46.237 -103.509
38-46.226 -103. BS1
38-46.199 -103.910
38-464 189 -103.9510
38-846.161 —103.892
38-464102 -103.548
38-46. 053 —-103. 855
38-46,072 -103.946
38-46,065 -103.554
38-46,040 —-103.564
38-46.020 -103.563
38-46.090 -103. ETT
38-46,141 -103.753
38-46.138 -103.839
38-46. 114 —103. 762
38-46.092 -103.768
38-86,071 -103. 799
38-46.069 —-103.801
38-46.032 -103.825
38-46.02% -103. 837
38-46.028 —-103.84]
38-46,298 —-103.550
38-46.296 -103.577
38-46.287 -103.980
38-86.275 ~103.57a
38-46.,296 —103.905
38-46+256 ~103.509
38-46.340 —103.537

NUM B ER
L TY REP
-3-15-
-3-15-
-3-12-
-3=-15=
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
—-3=12-
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
=-3=15=-
-3-15-
-3-15-
-3-12-
e
-3-12-
-3-15-
-3-15-
-3-12-
-3-12-
-3-15-
-3-12-
-3-15-
-3-12~-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3=12~=
-3-15-
-3-15-
-3-12-
-3-15=
=3-15-
-3-15-
=3=15=

J
(PPH)
2.9
ce
241
2
2.8
3.0
2:9
3al
3e 0
2ed
l«e9
2«0
23
2¢3
2.5
2.2
2%
1.9
1.7
2e 9
Ga2
Se3
2«8
2ad

2.9
4.4

3.0
3.2

2.1

2.9
3.7

3.3
2a9
1.9

2.3
3.7
2l
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245
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2e8
245
2.6
23

U=NT
(PPMi
Je2
Zad
Za
2.8
et
3.0
Za2
2ab
del
)
2.8
2+5
-1
2.8
3a2
2.6
3.5
22
2al
3.9
Je2
Jel
Sel
2e2
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2T
“aD
2ab
2.4
3.3
2s5
3.7

3.9
4.9
47

3.0
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4al
37
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3.0
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3.7
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35.
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2a6
3.5
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15
2.7
1.6
3.7
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4a2
6.8
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Je 30
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Table B-3, Continued

PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

OR SAMPLE De O« E« SAMPLE

MUMBER ST LAT LONG
501053 38-46.358 -103.939
501056 38-46.310 -103,.780
S01058 38-46.372 -103.878
S01059 38-46.375 -103. 860
501062 38-46.411 —103.866
501064 38-46.482 -103, £B7
S01069 38-46.637 —103. 344
501070 38-46.628 -103.346
S01071 38-46.624 -103, 352
501077 38-46.556 -103.395
501078 38-46.560 —103.397
501079 36-46.568 -103.408
501102 38-46.458 -102.180
501103 38-46.329 -102.246
501105 38-46.25T7 -102.224
501108 38-46.282 -103.259
S01109 38-46.279 -103, 277
501115 38-46.419 -103.261
S01116 38-46.432 -103.2861
S01118 38-46,358 ~ 964 363
501122 38-46.464 —103.402
501126 38-46.291 ~103, 447
S01130 38-46.295 —-103.438
501135 38-46.337 -103.37s
501136 38-46.414 -103. 282
501137 38-46.437 -103.411
SD1138 38-46.458 -103.487
501181 38-46.454 ~103.220
501144 38-46.445 -103.156
501145 38-46.280 -103.088
5011856 38-46.280 -103.078
S01147 3B-46.263 —-103.067
501151 3B-46.407 -103.053
501152 38-46.411 -103.024
S01160 38-86.32T7 -103.071
S01164 38-46,489 -103.175
501165 38-46.405 —-103.196
501167 38-46.294 -103. 241
501168 38-46.281 -103.182
S01169 38-86.267 -103.226
501171 38-86.251 -103.225
501173 38-46.257 ~103.162
501175 38-46.289 -102.926
501177 38-86.350 -102. 884
501182 38-46.258 —102.514
501184 38-46.268 ~1D2.876
501187 38-46.457 -102. 783
501189 38-86.418 -102.840
501190 38-46.461 -102. 865
501195 38-46.433 -102.906
501197 38-46.411 -102.991
501200 3B-46.720 -103.654
501203 38-86.111 ~102.353
501208 38-46.091 -102. 287

501210

38-46.052 -102.26%

NUMBER
L TY REP
-312-
-3-12-
-312-
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-312-
-3-15-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
~-3-12-
=-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
-3-12-
-3-12-
-Feul2=-
-3-12-
-3-12-
-3-12-
-3-15-
-3=15=-
-3-15-
-3-12-
o et 8- g
-3-15-
-3-12-
3=l 5=
-3-15-
-3-12-
-3-12-
-3-12-
-3-12-

']
(PPu)
17
2s1
35
2a2
22
26
4.6
2.6
3e1
2e1
2e7
2%
2s3
2.0
245
33
2«8
3.8
1«7
2al
3.8
1.7
19
2.1
la7
2.7
1«5
3.7
d.8
Tad
2aT
2.0
3«8
Se3
1«7
246
1.8
lad
Gad
2e3
3e3
la%
2.8
6.0
4ot
Se S
2.3
3.3
Lad
4e2
2a1
23
2T
1«6
2a1

U=NT

(PPM)
2.4
2.9
42
3.1
2.8
29
4a7
3.0
4.3
2.6
3.0
3.0
3.2
2.6
229

3.1

2+8
3.0
Gats
2+6
3.0

35
2e3
3.9
4el
8.3
Se3
de 2
3.7
5.7
Zab
3.1
2 s
1.9
77
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Je
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3.6
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S5e2
6.0
2.7
4.0
3.1
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1.0
4.0
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3.0
6.2
3.0
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35
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4.9
S« 9
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2.0
4.0
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Sa7
3.3
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Eat
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CA
ix)
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0«79
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1«6
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1.6
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2«1
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1.9
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0.8s
1.3
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2.5
0.73
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1«5
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leto
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EPe
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1.9
JeTH
1.0
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3.3
Q.51
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2e1
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(PPM)
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15
11
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14
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2.5
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2«0
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2e2
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PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE

OR SAMPLE D. O« Es SANMPLE

NUMAER

501211
501213
501216
501217
521218
sn1219
501221
501224
501227
501229
501233
501234
5012481
501243
sNi12aa
591250
501254
501256
SN1266
S01267
501270
501273
501274
501275
sn1281
501282
571288
5012R9
5n1292
501302
501304
501306
501307
501399
501311
5N1312
501313
501314
501318
501329
s01321
501324
501328
501332
5N1335
501336
501337
501339
S013a2
SN1343
501345
501345
5913487
501349

ST LAT

3R-46.077
38-46.031
38-46, 065
38-46.249
38-46.223
3A-46.202
38-46.203
38-46.061
3B8-46. 149
38—-46.141
38-46.219
38-46.219
3IB-A46.003
3I8-46,035
3B-46.076
38-46.04T7
38-46.953
38-46.990
3B-46,.,789
3B-46.791
38-46.801
38-46,932
38-46,928
38-46.920
38-46.832
38~-46.8AT7
38-46,835
3A-46.839
3B-46.796
3B-46,151
38-46.177
38-46, 095
38-46. 096
38-46.0AT
38-46,.007
38-46.030
38-46. 064
3IB-46.068
38-46.073
38-a6.028
38-46.031
3B-46.102
38-46. 165
38-46.042
38-46.064
38-46,063
38-46.061
In-46.122
38-46.018
38-46.003
38-46,010
38-46.003
38-46.177
2A8-46.249

LONG
=102, 354
=102.423
—102.497
-102.992
=102.,873
-102.888
=102.909
—102.764
-102.828
-102.824%
=102.753
-102.75S
—102.907
-102.975
=102.990
-102.933
-103.964
=103.960
=103. 877
=103.876
=103.760
-103.801
-103.809
-103.815
-103.819
-103.852
-103.248
=103.249
-103.162
-103.412
—-103.472
=103.495
—-103.482
=103.464
-103.412
-103.427
=103.405
~193.404
-103.,308
=103.286
=103.286
—103,344
-103.23S8
-103.162
=103.184
-103.185
=103.164
=103.142
-103.066
=103.034
-103.,079
=-103.094
=103.234
-103,.,124

NUMBER
L TY REP
-3-12-
-3-12-
~3-15~
-3-15-
-3-12-
-3-15-
-3=-12-
-3-15-
-3-15-
-3-15-
-3-12-
-3-15-
-3-15-
-3-15-
-3-15=
-3-12-
~3-15-
-3-12-
-3-15-
-3-15-
=3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
—3-15-
-3-12-
-3-12=-
-3-15-
-3-12-
-3-12-
-3-12-
-3-15-
~May s
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
-3-15-
-3-12=
-3-12-

u
(PPM)

17
21
2.3
2.3
4.2
Te3
5.9
2.0
5.3
2.2
2.8
Se2
2.8
2.4
2.3
2.0
3.6
3.8
23
2.6
2.8
2.2
2.3
243
2.7
4.4
2.6
2.0
23
3.8
2.8
2.7
2.7
3.1
3.8
3.7
2.7
3.3
2.0
24
1.9
3.3
2.0
1«0
2.1
21
3.2
2.2
2.8
3.0
4.9
3.2
3.3
2e4

Table B-3, Continued

U—=NT

(PPM)
241
2.3
2.9
2.7
5.0
Tal
T5
245
S«
2.7
3.1
Se2
3.4
2.7
3.0
2.8
3.7
3.4
2.7
3.1
3.3
2.7
2.6
2.8
2.7
4.4
3.2
2,5
2.9
4.1
3.0
27
3.1
3.2
4.6
4.1
3.0
38
2.8
3.l
2.3
4.2
3.5
2.2
2.4
2.3
4.1
242
26
25
4.5
3.1
2.8
2.7

™
(PPM)
4

A

N
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N

- -

- -
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AS
(PPM)
S.0
13.
4.5
Ga2
13.
10.
13«
9.7
Gab
Se3
4.6
19.
4.0
Se6
2.7
2.2
8.1
S5.2
Sed
Ga3
3.7
2.2
2.8
4.4
4.4
BaT
Se2
4.0
4.5
4.4
3.7
3.7
2.8
3.2
4.7
3.2
S8
3.8
224
1.8
1.6
2.3
4.8
2.0
2.6
1.2
20
4.0
3.1
4.0
2.6
6.7
2.7
4,3

CA
(%)
N90
0.58
N.28
071
2.4
N.81
3a1
2.9
042
0,486
1.9
1.4
0.35
1.1
11
0.68
1.6
lad
1.3
1«4
2.6
2.2
1.7
2.9
3.8
2.1
069
0.97
D.T6
1«5
0.72
0.51
De.22
0.35
D.86
0.32
0.57
De3a
0.76
0.77
1«1
037
245
1.3
0«48
0.51
2.60
1«5
0,46
1.7
11
2.0
1.7
17

co
(PPM)
19
18
13
16
18
29

11

<u
(PPM)
28

FE
i(x)
2.4
2.9
1.9
2.8
Ja4
3.6
3.4
2.4
2.3
2.4
2.1
4.1
23
3.0
1.6
1.7
3.3
19
2.9
2«3
2.4
1.8
1.6
3.0
23
4.0
3.3
27
3.0
2.4
2e1
2«7
1.0
3.2
2.8
205
3.2
2.5
1«1
2el
1.9
1.3
2.9
1.7
1.7
1.5
1.9
2.3
2.7
3.3
1.9
3.7
1.5
3.5

NI
(PPN)
16
12
1S
24
16
19
17
11
15
15
13
11
1T
21
16
14

SC
tPPM)
6
k- |
8
11
8

-
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- -
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B4
66
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a1
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OR SANPLE De. Oe

NUMBER
501353
501354
501358
501360
501363
501364
501365
S0L356
501369
501370
501371
501372
501379
5013a7
501392
501401
501402
501405
501406
S01408
501411
501413
501415
501420
S01422
501423
S01426
501a28
501430
501431
501438
501439
501440
501442
501443
S014as
501445

ST LAT

IB8-406,174
38-46.179
38-46.146
38-46.089
38-46.225
38-46.225
38-46.130
38-46.795
38-a6.791
38-8b6.812
38-46.826
38-46. 853
38-46.956
38-46.596
38-46. 906
38-46.739
38-46,.732
38-46.717
38-46.699
38-46.703
38-46.701
38-46.713
38-46.607
38-46.600
38-46.565
38-46.577
38-46.530
38-46.754
38-46.775
38-46.809
38-46.670
38-46.661
36-46.635
3B-46.625
38~a46.608
38-46.572
38-46.527

E« SAMPLE

LONG
~103. 140
-103.152
-103.057
-103. 053
~103.006
-103. 002
-103. 026
-103.268
-103. 286
-103. 415
-103. 444
-103. 400
-103. 392
-103.013
-103.020
-102.566
~103.514
-103.820
-103. 776
-103. E38
-103.8%2
-103. 534
~103. 760
~103.892
~103. 509
-103.927
-103.778
-103. 521
-103.581
-103. 538
-103.477
-103.472
-103. a22
-103.374
~103. 465
-103. 458
=103.475

NUMBER
L Ty REP
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-15-
-3-12-
-315-
-3-15-
==&~
-2-15-
-3-12-
-3-12-
-3-12-
-3-15-
-3-12-
-3-12-
-3-12-
-3-12-
-3-15-
-3-15-
-3-15-
3>l 2~
-3-15-
-3-15-
-3-15-
~3-15-
-3-15-
-3-15-
-3-15-
=-3=15=
~3=12-
~3=15-
-3-15-

J
(PPY)
Se5
Te9
47
3.0
2.1
2.7
3.0
2.2
3.4
2.3
Za
Le7
Le7
2.8
240
3.3
2.0
20
2.6
2:3
2ed
2T
2.3
2«0
2« 6
3«0
2.0
240
1«9
1.8
24

2.2
cad
2.3
1«8
2e 2

Table B-3, Continued

U=nNT
(PPv)
60
beB
45
249
1.9
2« T
5.0
de 3
4%
2.5
3e1
3.0
2.8
Ja b
2.8
da 7
45
3.0
33
dal
3.1
£y
e
2: 9
3«5
3.8
Ja 2
4al
2al
3.0
3.2
3.2
3e3
Jdel
3el
3.3
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HBeS
S
el
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bLe3
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Gel
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N
ERT-]
Z2e8
St
49
T

CA
(%)

0«35
l1e®
073
2u b
ER]
0.73
1.8
2e3
2o d

1a3
0. 7e
32

(=¥
tPPAM)
7
18
14
|
<4
18
13
&
15
10
11
S
e
15
17
1z
18
12
12
S
11
S
16
L2
14
13
11
11
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10
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cu
(PPM)
12

15

7
3
3

z4

a2
3a

1

17

35

4z

A-3
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3e

17

al

z1
17
1&
15

FE
(%)
EP-]
3.6
28
<o 3
Q.89
4a1
2.3
2at
Zat
1«7
1.7
lead
13
Za1
24%
2al
1«9
Zel
la7
1.8
1.7
2al
1s2
le
2e3
1.5
le7
1.6
1.4
1=5
1ol
2l
1.2
1.2
la2
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PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE DICKINSON QUADRANGLE
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Table C-1

COMPUTER CODE LIST OF GEOCHEMICAL VARIABLES

Variable(a) Code variablef2) Code
Uraniun Heasure? by U-FL Thorium TH
Fluorometry{b Titanium T
urariun Neasured S0ty Vanadium
Uranium Measured by U-NT Yttrium Y
Neutron Activation Zinc N
Arsenic AS Zirconium IR
Selenium SE Sulfate (ppm) 50, SO,
Silver AG Chloride {ppm) cL
Aluminum AL Conductivity from Lab {umhos/cm) CT-L
Boron B Conductivity from Field {umhos/cm) CT-F
Barium BA Dissolved Oxygen (ppm) Do
Beryl1ium BE Temperature (°C) TP, TEMP
Calcium CA pH PH
Cerium CE pH Measured by Lo lon Paper PH-P
Cobalt co Total Alkalinity (ppm) T-AK
Chromium CR M Alkalinity {ppm) T-AK
Copper cu P Alkalinity (ppm) P-AK, LIP
Iron FE Carbonate (ppm) o
Potassium K 0 if pH ¢ 8.3
Lithium LI CB =
Magnesium MG 3.42 x M-AK___ 56 oy 5 8.3
Manganese MN 5.61 + 10(21-pH)
Molybdenum M Bicarbonate (ppm) BC
Sodium NA 2.62 x M-AK if pH ¢ 8.3
Niobium NB ac = (43* 10{7-pH)
Nickel NI 0.61 x M-AK - CB if pH » B.3
Phosphorus p U-NT/U-FL u/u, TOU
Lead PB U-FL/U-NT u/Tu
Platinum PT TH/U-NT TH/U
Scandium SC 1,000-U/5P u/Ssp
Silicon S1 1,000.U/B u/B
Strontium SR 1,Q00-U/50 U/s0, UsS0

(a}1f natural logarithm of variable fs used, L or L- precedes the variable code.

(b}If method is not specified for waters, U-FL is used, except where value is below
laboratory detection 1imit in which case U-MS is substituted 1f ft is available.
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Table C-2

OAK RIDGE GEQOCHEMICAL SAMPLING FORM
SHOWING FIELD DATA RECORDED ON MICROFICHE

OAK RIDGE GEOCHEMICAL SAMPLING FORM

Sample Color |Excapt Plants)

Type of Vegastion

(Within 1 Km Upstresm)
C Conifer
E Cord Nunbae 3 Conifer & Deciduous
D Deciduous
GENERAL SITE DATA 8 Brush
X = G Grass
fach identics m [resy
Semple Number Here L Lichen
T et
ity of Vi tion
58 (Within 1 Km Upstream)
a1 frwafrr] B Barren
1]} st s s Sparse
(M| Moderste
[ ] ]a]s 8] 17] ] Dense
= Map Code Y Very Dense
Sumple Type Local Ralief
““ 7] (Within 1 Km Upstream)
Siuan So G Fiat (<2m)
H Lake Sedimant ] Low 12-15m)
[ Stream Water [G| ™ | Gentle {15—60m)
w Well Water M Modk {80—300m )
P Soring Water : Eﬂ' (>300m)
L Lake Water et
A Bog Water
B Plant T T}
F Soil Use Remarks) C Calm c Cloar
G Rock [ Lt Wind L Pt Cidy
a Ont ') *im L] Mn
] V. Windy v Rainy
H Gale G Snowy
E Replicate Leter (A-2) Classes of Contaminants
&0
T TR T e
LA AR L [ Mining {Use Remarks)
J [ [ A Agriculture
F Qil Fiald
: sovne
" 5 Sewage
. Collector's Initiala B Roma Mk
7] Urban
@ Other
Phase (P. 1, 2. or G)
Average Stream Valocity (mAec)
a3 Fisld Shaet Status 81 | 82
a] Original N = No Visible Movement
c Correction I P = Stagnant Pool
v] Voiding
a4 | a6 _O'&
33 Conwrol Sampla Water Width (m)
A Sedi High U
8 Sedi LowU AT
C Water, High U t
D Water, Low U | Average Depth m}
a Other
Water Lovel
34 |38 |38 ]37 o 70
D Dry N Normal
p | Air Tempersturs (°C) P Pools H High
L Low F Flood
Location e
inant Bed Materisl
I E R )
. . {1y}
5020 Jan [ov [ aa Tes JaTon o farTon Jos Lo LI
5 = C Cobble
P Pabble
5 Sand
51 (03] s3] s T Silt
Surface Gaologic Y Clay
Unit Coda N None (Use Remarks)

UC -1 T2

=

2 EER ED) B &0

il i

v vl PX Pink
L Light RO Fed
M Medium GN Groen
D Dark BU Blue
BN Brown
CL Clear
i GY Gray
e
@R Orange @T (nhar
Odor of Sampled Material
N None
H H;S
Q Other
[ 73 | MResults Request
(R | ] (Use Remarks |
] 2 | Card Musnber
PLANT SAMPLE
Numbar of Plants Sampled
(Number of grabs for moss)
2021 |22 | Trunk Diemeter (m)
{1 m sbove ground)
23 |24 |25 | Plamt Height (m)
1 {Avarags of Plants Sampied)
Name of Tres. Deciduous
26 a8
A Al Verde U Locust
A Ash P Mapls
B Beech M A
1 Birch K Oak, Other
5] Box Elder v Olive
F Cherry ¥ Poplar
N C d 3 S
E Eim T Salt Cedar
H Hackberry G Wainut
3 Hickory X Willow
W Huisache Other
L Live Osk
Name of Tres, Conifer
27 27
A N. Wh, Cedsr | L Larch
C Cedar, Other | P Pine
F Fir 5 Spruce
H Hemiock .G | ] Other
J Junipar
Neme of Bush
78 T
A Alder L] Witch Hazel
B |. | Blusberry Y Yow
P Pussy Willow | O Othar
Nams of Moss
28
P Peat
5 Sph (live)
]
Algew
G Blus-Green
B Brown
a Other
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Table C-2, Continued

OAK RIDGE GEQCHEMICAL SAMPLING FORM
SHOWING FIELD DATA RECORDED ON MICROFICHE

STREAM OR LAKE SEDIMENT

Sampis Comlltion
F1

Cam £

Sompis Treswmems

N Mo
5 Sieved
[T ] Omer

B s e

GENERAL WATER SAMPLES
Wover fample Troswesed
3

N None

F Filterd Only

[+ Aciditied Onty

A | Aciditied and Filtered
(] Other

Dapth of Vieibility im)

C = Cloar

Camdustivity
[y ]

ﬁ Dissclved 01 (ppm)
ﬁ Tomparature (*C)
S w

@ pH by Lo-lon Paper
ORI

[ [ | | ¢ vouw Amatiaity (ppm)
ETTE » st
EETE « s

Appasrancs of Weter
(1]

Cloar
Murky
Algal

=
[78

| Bl

Dincharge (|imradnin}

REMARKS (Card 4)

Coniidinos of ieg
H High Degree
[] Frobable

] Possible

YT TITYY] idestifiaarion of Praduwsing Herises
(Geologic Unit Code)

idnntHiastion

Publ icetion
N Owrner

Usar
(3 Geologic inference
’ Ouher

.

WELL WATER
Type of Well
1

Drilled
Drive Point
Dug
Unknown
Other

Claasitication

NEE

1’

Artesian Flow
Electric

Wind
Hand
Other

qI!Bﬂ!)
|

None (Below Water Teble)
Stee! v
Galvenlzed

Plastic

Unknown

Other

Compos ition

Sresl
Galvanized
Copper
Plastic

[

L] Other

ple Loocation

13 | 1a
=11 Meters from Well Head

lz i b -nnﬂn‘lol:

!

Sample Taken
To Pressurs Tamk

i’

Before
After

Mo Tank
From Py Tank (Use

T

' H = Holding Tank [Use Remarks )

Municipal
H Hous ahoid

Irrigation

A All of sbove
X Hond §
Hond |
Sand|
Nome

Oshar

s of Pumping

c {hourly)

quent (deily)
Infragu v)
Rars (no recent use)
wp of Producing Horizon
LLIRAR

=14

i (]

g

T (Meters)
Confl of Producing Depth
High

R Probable
Possible

Publicetion
] Owmer
'] User
G Geolog ol
[] Other
Total Well Depth
I EDEDED

(Meters)

Confidenca of Total Dapth
[
H High

A Probabl
L] Possible

Source of Total Depth information

P 4 Publications
LJ Owner
g User
Geologic inference
[G | ) Other
LAKE WATER
Typs of Lake
Natural
Manmade
Lake Area
—

(8q km)
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MICROFICHE OF FIELD AND LABORATORY DATA

CONTENTS

Laboratory Data

Well Water (W)
Stream Sediment (M)

Field Data

Page 1
Page 2

Page
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