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SUMMARY

Cenozolc sedimentary rocks in the western Snake River basin of Idaho
were studied to determine their favorability for uranium resources, This
project involved the review of published and unpublished reports, descrip~
tion and sampling of surface sections and isolated outcrops, chemical and
mineralogical analyses of samples, and interpretation of data from petro-
leum test wells and deep water wells.

Effort was concentrated on formations that are widely exposed in the
area and that contain thick sequences of consolidated or partially con-
solidated sedimentary rocks. These are the Payette, Sucker Creek, Polson
Creek, Chalk Hilla, and Glenna Ferry Formations and the undivided Idaho
Group. Studies of the Payette, Sucker Creek, and Polson Creek Formations
were mainly limited to the surface because these formations could net be
identified in (and probably are not penetrated by) most wells utilized in
the study. The Idaho Group was studied on the surface and in the sub-
surface.

To facilitate the analysis and description of uranium favorability,
the project area was divided into 13 subareas based on the geology,
availability of data, and relative favorability (Fig. 10). As an aid in
describing the favorability, a relative favorabllity rating system was estab-
lished. This system includes three favorability classes: greatest, moderate,
and least.

The western Snake River basin of Idaho is judged to be favorable for
potential uranium rescurces because (1) it is a large basin containing a thick
sequence of Tertiary sedimentary rocks and (2) it is adjacent to the Idaho bath-
olith that contains possible uranium source rocks, In addition, the dips of the
gedimentary beds are gentle, there are unconformities in the sedimentary sequence,
there is much faulting of the sedimentary beds, and the Tertiary sequence contains
thick tuffaceous beds. Although no significant uranium deposits have bheen reported
in the project area, occurrences are known in similar rocks in the westward con-
tinuation of the Snake River basin in Oregon.

The Payette Formation is rated least favorable because of the low
percentage of medium- to coarse-grained sandstone, absence of sandstone
beds more than 20 ft thick, and low mean equivalent uranium content. This
formation crops out only in the Boise-Weiser subarea. Parts of this subarea
that are mapped as Payette Formation or Columbia River Basalt (with which the
Payette is interbedded) are, therefore, considered least favorable.

The Sucker Creek Formation 1s rated of greatest favorability because
of the presence of thick sequences of medium~ to coarse~grained sandstone
and conglomerate in beds more than 20 ft thick, relative abundance of tuff-
aceous rocks above the potential host rocks, presence cof carbonaceous material,
relatively high mean equivalent uranium content, and anomalous chemical compo-
gition of samples from two localities. This formation crops out throughout



most of the Sucker Creek subarea and probably underlies volecanic rocks through-
out the remalnder of the subarea. The entire subarea is, therefore, rated of
greatest favorability.

The Poison Creek Formation is rated moderately favorable because of a
moderate percentage of medium- to coarse~gralned sandstone or conglomerate and
low mean uranium content. This formation crops out in the Boise=Weiser sub=-
area and in the northern part of the Sucker Creek subarea.

The Idaho Group, which crops out and subcrops throughout most of the
project area, 18 rated of least to greatest favorability depending on depth
interval and location in the basin. The surface exposures and shallow sub-
surface Interval (surface to 2,000 ft) are rated as follows:

1. Southeastern part of Boise-Welser subarea - greatest favorability
because of moderate to high sandstone percentage, presence of thick sequences
{up to 600 ft thick) of permeable medium- to coarse-grained sandstone and
conglomerate, in beds 20 to 50 ft thick, relative abundance of carbonaceous
material, faulting, and anomalous trace-element composition of samples from
three localities.

2. Northwestern part of Boisge-Weiser subarea - moderate favorability
because of low to moderate sandstone percentage and the finme-gralned nature
aof rocks exposed at the surface.

3. Murphy-Chalk Hills subarea - moderate to greatest favorability,
becauge of moderate to high percentage of sandstone in water wells, presence
of thick sequences of sandstone containing thick beds of sandstone or con-
glomerate, high mean equivalent uranium content of samples, and ancmalous
trace-element composition of samples from three localities.

4. Castle Butte subarea - least favorability because of the low per-
centage of sandstone and absence of thick sandstone beds.

5. Reynolds Basin subarea - moderate favorability because of the
presence of a thick sequence of medium- to coarse-grained arkosic sandstone
more than 20 ft thick and the presence of tuffaceocus rocks and lignite.
Parts of the subarea that are underlaln by granitic rock are rated least
favorable because of the absence of more than 100 ft of sedimentary rocks,
excluding unconsclidated rocks of Quaternary age.

6. Nampa and Glenns Ferry-Hagerman subareas — moderately favorable
because of the overall moderate percentage of sandstone and presence of
medium~- to coarse-grained sandstone In beds more than 20 £t thick.

7. Mountain Home and Gooding subareas - possibly moderate favorability
because of the probable presence of rock units correlative with moderately
favorable strata in the adjacent Glenns Ferry-Hagerman subarea.

8. Camas Prairie, Mount Bennett Hills, and Winter Camp subareas -
least favorabllity because of the absence of more than 100 ft of sedimentary
rocks, excluding unconsolidated sediments of Quaternary age.



The deep subsurface interval (below 2,000 ft) of the Idaho Group is
rated only in those parts of the project area for which information is
available. These ratings, based solely on sand percentage, are as follows:

1. Boise-Weiser and Nampa subareas - least to greatest favorability
depending on location.

2. Castle Butte subarea - least favorability.

3. Central part of Glenns Ferry-Hagerman subarea - least to greatest
favorability depending on location.



INTRODUCTION

This report presents the results of a study of Cenozoic sedimentary
rocks in the western Snake River basin of Idaho, conducted on behalf
of the Grand Junction Office of the U.S. Energy Research and Davel-
opment Administration (ERDA). The study was started in December 1974
and completed in June 1975,

This area was selected for a uranium favorability study because
of the large size of the Tertiary basin, the thickness and depth of
sandstone units, the proximity tc uraniferocus scurce rocks of the Idaho
batholith, and the lack of past uranium exploration. The western Snake
River basin in Idaho has had no uranium production and lacks significant
uranium occurrences, but similar Tertiary strata in adjacent Malheur
County, Oregon, do contain minor uranium cccurrences.

OBJECTIVES AND SCOPE

The primary objective of the project was to assess the favorabllity
of Cenozolc rocks for uranium resources. This objective was accomplished
through (1) review of published and unpublished maps and reports; (2)
analysis of all available subsurface data; (3) field work, including
radiometric reconnaissance, outcrop studies, and collection of samples;
{4) petrographic and chemical analyses of samples; and (5) interpretation
of the data.

A secondary objective was to synthesize geologic Information gathered

in the course of the study to provide ERDA with a basils for estimating
the uranium potential of Cenozoic sedimentary rocks in the area.

PROJECT AREA

The project area includes parts of 16 counties in southwestern ldaho
(Fig. 1). 1Its north-south extent is approximately 45 miles; its east-west
‘extent, 150 miles. The total area encompassed 1is approximately 9,000
square miles.
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URANIUM FAVORABILITY CRITERIA AND RATING SYSTEM

The uranium favorability of a sedimentary rock sequence is determined
from a comparison of its observed characteristics with those of similar
sequences in areas of known uranium deposits. Reviews and discuealons of
uranium favorability criteria are found in the literature (see, for example,
Grutt, 1972).

PERTINENT CRITERIA

Criteria pertinent to the present study include:

Total Thickness of Sedimentary Rock. Large areas of the western
Snake River basin are characterized by (1) absence of major sedimentary
formations with thicknesses in excess of 100 ft, and (2) either shallow
granitic basement rock with less than 100 ft of overlying sediments,
or volcanic formations that contain less than 100 ft of interbedded
sedimentary rock. Because the probability that a sequence contains
potential host rocks is related to the overall thickness of the sequence,
the presence of a sedimentary formation wmore than 100 ft thick 1s con-
sidered more favorable In an area than the presence of a sequence less
than 100 £t thick.

Age. Tertiary sedimentary rocks are more favorable than Quaternary
rocks. Unconsolidated Pleistocene rocks are unfavorable.

Depcogitional Environment. The twe sedimentary environments most
widely represented in the study area are fluvial and lacustrine. The
fluvial environment is the more favorable.

Sand Percent. A value between 50 and 80 percent is favorable (range
of sand/shale ratio considered favorable by Grutt, 1972, p. 53).

Thickness of Beds. A favorable sequence should contain one or
more sandstone beds that are at least 20 ft thick.

Grain Size, Sorting, and Permeability. Poorly sorted, medium- to
coarse-grained or conglomeratic rocks and permeable rocks are most favorable.
Low permeability due to cementation (that is, carbonate, silica) or presence
of clay minerals 1s indicative of low favorability only 1f there is evidence
that this condition has existed since time of lithification.

Presence of a Reductant. The presence of carbeonaceous material
or pyrite in or adjacent to the potential host rock is favorable,
The presence of carbonaceous material or pyrite in beds separated from the
host rock is favorable but of less importance. The detection of gas in
a well is favorable. .

Assoclation with Tuffaceous Rocks. The presence of tuffaceous rocks
lying above the potential host rock is favorable.

Iron Staining. Pre-Holocene, postlithification iron staining 1s favorable.




Structure. A gentle dip of the potential host rock is favorable.
An unconformity or erosional surface above or below the potential hest
rock is favorable. Faulting of the potential host rock is favorable.

Provenance. Source rocks with high uranium content are favorable.

Feldgpar Content. Feldspar 1s a favorable mlneralogic comﬁonent of
the potential host rock.

Color. Light colors in a potential host rock are favorable '
where they are suggestive of a reducing environment.

Subsurface Radioactivity. High natural gamma radiation (as recorded
on a gamma-ray log) from a potential host rock or adjacent claystone or
siltstone bed is favorable,

Chemical Composition. High concentrations of certain elements or
ratios in the potential host rock, in argillaceous sedimentary rocks
interbedded with or adjacent to the potential host rock or in water that
may have passed through the potential host rock, are evidence of favor-
ability. These elements and ratios include eU, eU/eTh, eU/eK, eTh/eK,
As, B, Cr, Cu, Ga, Li, Mn, Mo, Nb, P, Se, Sn, V, and Zn (Marjaniem! and’
Robins, 1975a, 1975c; Grutt, 1972, p. 53). Of these, equivalent uranium
is the most important indicator. The amounts of the poasible chemical
indicators in individual samples were determined to be "high" or '"mot
high" by comparison with the respective mean amounts of a control group
of samples (for example, all samples in the same formation).

The information available relative to structure and provenance
were sufficient to determine overall relative favorability of the
project area but were not useful in determining relative favorability
of individual formations or geographic subdivisions of the project
area,

In any one formation or subdivision of the project area, only some of
the favorability criteria apply, depending on available data. The largest
number of criteria applies to formations and areas in which surface studies
were conducted and samples of ‘potential host rocks were collected and
snalyzed. The smallest number of criteria applies to formations and areas
in which the only pertinent information available is from regional geologic
maps.

RATING SYSTEM

On the basis of the criteria listed above, the following relative
rating system was developed to aid in describing the uranium favorability
of the western Snake River basin of Idaho.

Greatest Favorability. The sequence of sedimentary rocks 1s more than
100 ft thick. The age of the sequence 1s Miocene to Pliocene. Sandstone
compoges more than 30 percent of the sequence. Potentlal host rocks in the
sequence have the following characteristicg: (1) fluvial; (2) more than 20
ft but less than 200 ft thick; (3) medium to coarse grained or conglomeratic;




and (4) poorly to moderately sorted. The sequence generally includes
some tuffaceous rocks and a reductant (carbonaceous material or natural
gas) or evidence of reducing conditions (pyrite). The mean concentration
of uranium in samples of potential host rock and adjacent fine~grained
beds is close to or above the mean for all project samples. A few
samples contaln anomalcusly high (two or more standard deviations above
the mean) concentrations of uranium and one or more of the other pos-
sible chemical indicators of favorability.

Moderate Favorability. The sequence of sedimentary rocks 1s more than
100 ft thick. The age of the rocks is Pliocene to Pleistocene. The overall
percentage of sandstone 18 between 10 and 30 percent. Potential host rocks
with the following characteristics are generally present in the sequence:
(1) fluvial in origin; (2) more than 20 ft but less than 200 ft thick; (3)
medium to coarse gralned or conglomeratic; (4) moderately sorted; and
{5) poorly consolidated. The sequence includes some tuffaceous rocks;
possible reductants or evidence of reducing conditions are scarce.

Least Favorabllity. The sequence of sedimentary rocks is less
than 100 ft thick or the overall percentage of sandstone is generally
less than 10 percent. The age of the rocks is Miocene to Pleistocene.
Beds of medium~ to coarse-grained sandstone or conglomerate are less
than 20 ft thick.

USE OF THE RATING SYSTEM

As a rule, when different favorabillity ratings were obtained for different
localities in an area or for different stratigraphic intervals in a formation,
the area or formation was assigned the highest of the ratings except when
the number of localities or intervals sc rated was minor.

For example, if data from 10 localities was consistent with a greatest
favorablility rating and data from 15 was consistent with a moderate rating,
the area was rated of greatest favorability. 1If, on the other hand, data
from two localities was consistent with a greatest favorability rating
and data from 20 was conslstent with a moderate rating, then the area
was rated of moderate favorability, and the exceptions are noted as
evidence that parts of the area may be of greatest favorability.

METHODS OF INVESTIGATICN

The study involved (1) a review of the literature, (2) an analysis
of subsurface data, (3) field work, (4) petrographic and chemical analyses
of surface samples, and (5) interpretation of the data, Subsurface work
was given priority over field and laboratory work because Cenozolc formations
with the most overall favorable characteristics are deeply buried through-
cut much of the basin (R. D. Miller, oral commun., 1974). Discussions of
data from the field work and sample analyses generally precede discussions
of subsurface aspects in the present report because they were generally more
useful in determining relative favorability.



LITERATURE REVIEW

Publiehed and unpublished reports were reviewed and utilized in the
study. The pertinent published reports are cited as references in the
present report. Unpublished reports utilized in the atudy include U.S.
Geological Survey open-file reports; theses from several colleges and
universities; U.S. Atomic Energy Commission preliminary reconnalasance
reports; data from petroleum test wells obtained from files of the Idaho
Bureau of Mines, Moscow, Idaho; well logs for petroleum test wells obtained
from the Rocky Mountain Well Log Service, Denver, Colorado; and water well
drillers' reports obtained from the Idaho State Department of Water Re-
sources, Bolse.

FIELD WORK

Field work consisted of gathering stratigraphic and lithologic data,
collecting samples, and conducting radiometric reconnaissances using a
hand~-held scintillometer. Effort was concentrated on formations considered
to have the most favorable overall characteristics identified in the section
"Uranium Favorability Discussions" (below), on the basis of information in
the literature and field reconnaissance by R. D. Miller (oral commun., 1974).
The stratigraphic and lithologic data (App. A) consist of general charac-
teristics and thickness estimates of representative sections and detailed
characteristics of parts of sections containing possible host rocks. As
a rule, samples were collected of the most favorable potential host rock
(considering stratigraphic, lithologic, and radiometric characteristics)
in the section, Whenever possible, samples were also collected of fine-grained
argillaceous beds adjacent to the potential hest rock so that 1t could be
determined if the argillaceous beds were enriched in uranium or other
possible trace element Indicators relative to the potential hoat rock {such
as would be expected from movement of uraniferous solutions through the
potential host rock).

For conglomeratic rock units, the sample for chemical analysis included
fragments of both clasts and matrix and was representative of the total rock.
Because of the limited area that can be represented on a thin sectien, the
petreographic sample was collected from the matrix or finest conglomeratic

material.

All rock samples were examined through a binocular microscope to
determine color, texture, and overall composition for subsequent incor-
poration in the stratigraphic and lithologic descriptions of individual
localities,

The field work was completed during a one-month period. Sections
were examined in more than 100 localities (Pl. 2), most of them near the
margins of the basin. Stratigraphic and lithologic data are recorded in
Appendix A. In addition, 118 rock samples were collected for petrographic
and chemical analyses, and 10 water samples were collected for uranium
analyses,



CHEMICAL ANALYSES

All rock samples were analyzed by gamma-ray spectrometry for uranium,
therium, and potassium (App. B); the results are reported as radiometric
equivalents, elU, eTh, and eK, and as the ratios eU/eTh and eU/eK. Water
samples (App. F) were analyzed for uranium by the fluorimetric method.

The precision of the gamma-ray spectrometric analyses is similar to that
reported by Marjaniemi and Robins (1975a, Table 1, p. 7).

Thirty-eight rock samples were analyzed for 69 elements by emission
spectroscopy. Appendix C contains the results of these analyses for 31
elements; 38 elements were not found in any sample. The samples were
selected for emission spectroscoplc analysis from localities characterized
by (1) higher-than-average radioactivity, and (or) (2) highly favorable
atratigraphic and lithologic characteristics (App. A).

PETROGRAPHIC WORK

Thin-section studies (App. E) of 20 samples include rock identification,
semiquantirative modal analysils, textural description, and description of
alteration. The precision of the modal analysis, based on repeated analysis
of samples, is about *5 percent at a 10 percent concentration level and *10
percent at a 50 percent concentration level. Thin-section studies were made
where there were (1) questions of origin, classification, or composition
and (2) higher-than-average radiocactivity readings.

The rock namesz used in this study and those heading the thin-section
reports {App. E) were assigned following a review of the thin-section reports
and field data. Where the assigned rock name and its descriptors conflict
with the modal analysis, the rock name should be considered correct as such
disparitites arise primarily because the thin section does not represent the
total rock, as in conglomerates.

SUBSURFACE STUDY

Petroleum Test Wells

Twenty-seven petroleum test wells were identified in the project area;
the study utilized data from 14 of these wells (Pl1. 2) and from 3 additional
wellgs just outside of the project area in Oregon. Wells were selected on
the basis df total depth, type and quality of well logs available, and
location. Most of the rejected wells have only peoor quality lithologic
logs and no electric logs, and are less than 2,000 ft. Tdentification
data and information on log availability and quality for the selected wells
are in Appendix H.

The total depth of the petroleum test wells utilized in the study
ranges from 758 ft (well 32) to 11,963 ft (well 35). Lithologic logs
are avallable for all of the wells; electric logs are avallable for 8
wells; and gamma-ray neutron logs for 2 wells (Pls. 3, 4, 5, and 6).
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Water Wells

Lithologic logs for 74 water wells utilized in the study were obtained
from well drillers’ reports on file with the Idaho Department of Water
Resources, Boise, and from Littleton and Crosthwaite (1957). The wells
were selected from several thousand in the area on the basis of total
depth, log quality, formations penetrasted, and usefulness in the favor-
ability evaluation of that subdivision of the project area in which the
well 1s located. The lithologic logs for the selected wells, most of which
are unpublished, are in Appendix G. Locations of these wells are shown on

Plate 2.

The depth of the water wells used ranges from 300 fr (well 107) to
4,000 ft {(well 37). The amount of information on the lithologic logs varies
considerably. For most of the wells the information is limited to simple
rock type and basic color. For a few wells, the logs contaln more definitive
rock names and celors in addition to information con hardness and grain size.

Structure (ross Sections

Four subsurface cross sections were constructed from lithologic logs
for the 17 petroleum test wells and 2 deep water wells selected for use in
the study. The water wells were selected on the basis of total depth, quality
of lithologic log, and location with respect to the lines of section (P1. 2).
The sections A-A', B-B', C-C', and D-D' are shown on Plates 3 through 6,
respectively. The cross sections consist of (1) symbolized lithologic columms;
(2) electric logs, where available; (3) gamma-ray logs, where available; (4)
lithologic information relating to the uranium favorability of sand intervals
(such as grain size, degree of consolidation, feldspar content}; and (5)
information to further define generalized intervals on the lithologic columm
(for example, interbedded sandstone and claystone).

Where the electric log is of good quality, the top and bottom elevations
of units shown on the lithologic column are based on the electric rather than
on the lithologic log.

It was not possible to construct stratigraphic cross sections for the
following reasons:

1. Lithologic logs of the quality needed for correlating formations
or rock-stratigraphic uuits were not available for all wells.

2. Electric logs were available for less than half of the wells.

3. The overall density of wells was low. The wells were spaced on
the average of 5 to 10 miles apart.

4. There were few good markers on the available electric logs, and
because of possible faults and facles changes, these could not reliably be
carried throughout the cross sections.

Because two of the recent petroleum test wells (nos. 34 and 35) were

much deeper than the others (9,678 and 11,963 ft, respectively), the lower
parts of these logs are shown on cross section D-D' (P1. 6).

11



TERMINOLOGY

The purpose of this section 1s to define terms used in this report
which are variously defined in the literature.

The term "feldspathic" indicates that the rock contains between 10
and 25 percent feldspar. "Arkosic'" indicates that it contains more than
25 percent feldspar.

Rock modifiers relating to crystal or lithic content indicate that
the rock is composed of more than 50 percent of that mineral or rock type
(for example, "quartz" sandstone and "granite" conglomerate).

The terms "tuff" and "tuffaceous" are used a3 defined in the "Glos-
sary of Geology" (Gary and others, 1972). The following characteris-
tics were used to distinguish between tuffs and tuffaceous sedimentary
rocks:

1. Tuffs have a higher percentage of glass shards (generally more
than 50 percent) than do tuffaceous sedimentary rocks.

2. Tuffs have a lower percentage of rounded to subrounded crystal
or rock fragments than do tuffaceocus sedimentary rocks.

3. The composition of rock fragments in tuffs 1s less varied than in
sedimentary rocks.

4. In tuffs there is generally no evidence of epiclastic origin (bed-
ding, sorting, cross bedding) while in tuffaceous sedimentary rocks there
may be such evidence.

Where it was not possible to distinguish between pyroclastic or .
epiclastic origin, both terms are used as follows: "tuffaceous siltstone/
tuff" (the first is considered most probable). Use of the term tuffaceous
does not imply any particular origin or mode or tramnsport of the pyroclastic
material. The pyroclastic material of a tuffaceous sandstone may have been
blown into the sedimentary basin directly from 1its source area or may have
washed in from a nearby deposit.

REGIONAL SETTING

PHYSIOGRAPHY

The project area lies within the Columbila Plateau province of Fenneman
{1931) and more recently has been called the Columbia Intermontane province
(Ross and Savage, 1967, p. 150). The project area includes most of the
Malheur-Boise-King Hill section and parts of the adjoining Seven Devils,
Owyhee Uplands, and eastern Snake River Plain sections of this province
(Fig. 2), as defined by Ross and Savage (1967). The following summary of
the characteristics of these physicgraphic sectlions is based largely on
Ross and Savage (1967, p. 151-154),
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The Malheur-Boilse-King Hill sectlon is a monotonous flat plain that
extends westward into the Malheur River basin of Oregon. In Idaho it
encompasses lowlands on both sides of the Snake River, the adjacent ridgea,
and adfacent basins of the Bruneau, Boilse, and Pavette Rivers. Elevatlonas
range from 2,500 ft near the Idaho-0Oregon border to 3,500 ft in the eastern
part.

The Seven Devils section is an elevated mountainous mass cut by deep
canyons of the Smake and Salmon Rivers, North~south elongated mountain blocks
are characterized by steep eastern slopes and gentle-to-moderate western
slopes. Elevations in that part of the Seven Devils sectlon included in
the project area range from 2,100 to 4,300 ft.

The Owyhee Uplands section is a deeply dissected plateau. Elevations
in that part of the section included in the project area range from 4,000
to over 8,000 ft.

The eastern Snake River Plain section 1s a flat topographic basin that
extends from near the Idaho-Wyoming border into the eastern part of the
project area; it 1s a relatively young lava plateau, partially covered with
a thin layer of wind-blown soll, and is almost featureless except for low
shield volcanoes, cinder cones, and lava ridges. Elevations in that part
of the section included in the project area average about 3,000 ft
but are as high as 6,500 ft in the foothills of the Rocky Mountains
to the north.

GEOLOGY

The boundaries of the project area generally coincide with the maximum
extent of Miocene and Pliocene sedimentary rock formations in southwestern
Idaho (including areas in which these formations may underlie formations of
Quaternary age), except that the eastern boundary is about long. 114°15' W.
(P1. 1). Approximately 40 percent of the project area is underlain by
poorly consolidated sedimentary rocks of Pliccene and Pleistocene age; much
of the remaining area is underlain by Quaternary alluvium and basalt. Older
sedimentary and volcanic rocks of Eocene (?) to Miocene (?) age and granitic
rocka of Cretaceous age crop cut along the flanks of the basin.

The western Snake River basin is a part of the broad depression that
extends. acroas southern Idaho into southeastern Oregon (Fig. 3). This
depression has been termed a 'downwarp," a "graben,'" and a "rift" by
previous workers, Kirkham (1931b) concluded from stratigraphiec and structural
studies that the depression Is a downwarp. Savage (1958, Fig. 16) indicated
that the axis of the downwarp generally follows the present course of the
Snake River. Newton and Corcoran (1963, p. 9) noted subsurface evidence
that the axis lies several miles north of the present chamnnel of the Snake
River, probably between Caldwell and Boise.

Malde and Powers (1962, p. 1202 and 1203} concluded from surface studiea
in the western Snake River basin that the depression is grabenlike and that
middle and later Pliocene and Pleistocene sedimentary rocks were downdropped
against early Pliocene volcanic rocks and Cretaceous granitic rocks, The
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amount of displacement along faults near the northern boundary of this structure
is estimated by Malde (1959) to have been at least 5,000 ft during early
and middle Pliocene time and 4,000 ft since middle Pliocene time.

Warner (1975) presented evlidence of the presence of a major left-lateral
rift in southern Idaho that has a displacement of approximately 50 mlles
and generally coincides with the present channel of the Snake River.

Approximately 12,000 ft of sedimentary and volcanic rocks were penetrated
by a deep petroleum well located between Caldwell and Payette (well 35, Pl, 2
and App. H). This well is close to the axis of the downwarp, as located by
Newton and Corcoran (1963, p. 9). In a second deep test well, located near
Mountain Home (well 34, Pl. 2 and App. H), approximately 10,000 ft of sed-
imentary rocks were penetrated. Granitic basement was not reached in either
of these two wells. The total thickness of Cenozolc sedimentary and volcanic
rocks in the deeper parts of the western Snake River basin of Idaho is not
known. Malde (1959) noted that, on the basis of gravity measurements near
Mountain Homs, between 13,000 and 38,000 ft of rock have been downdropped
againat the Idaho batholith.

There is little deformation of Cenozolec rocks in the western Snake River
basin of Idaho. Dips are less than 5° throughout most of the area (Fig. 3).
Near the margins of the basin, dips are as steep as 15°; the more steeply
dipping beds are genmerally the oldest.

Previoue workers mapped a large number of faults in the project area
(Savage, 1958, Figs. 4 and 5; Malde and Powers, 1972; Malde and others,
1963). Many more can be inferred from a map of linear elements on ERTS
images (Day, 1974). The primary trend of the mapped faults and linear
elements 1s northwest, approximately parallel to the northern and
southern margins of the basin. Only some of the major faults are
shown on Figure 3. Several small anticlines and synclines were mapped
in the northwestern part of the basin (Kirkham, 193la; Newton and
Corcoran, 1963; Fig. 3, this paper).

CENQZOIC GEOLOGY

Rock units of Cenozoic age in the western Snake River basin are
summarized in Figure 4 and are described below.

CHALLIS VOLCANICS

The Challis Volcanics are found only in the northeastern part of the
project area (Pl. 1). They include tuffs and flows that range in compoaition
from rhyolite to andesite (Malde and others, 1963). These are the oldest
Cenozoic rocks exposed in the project area. They are of Eocene (7) to
Miocene (?) age (Malde and others, 1963},
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COLUMBIA RIVER BASALT

The Columbia River Basalt of Miocene age (Waters, 1961) crops out
in the northwestern and southwestern parts of the project area (P1. 1).
Basalt flows with subordinate layers of tuff, ash, and tuffaceous sed-
iments are exposed 1n sections up to as much as 1,500 ft along the
flanks of the basin. Well 35 (Pl. 6) may have penetrated more than
4,200;ft of Columbia River Basalt.

PAYETTE FORMATION

The Payette Formation crops out in the northwestern part of the project
area (Pl1. 1). The distribution shown on Plate 1 is based on Newton and
Corcoran (1963, Pl. 1), Savage (1958, Figs. 4 and 5), Savage (1961, Fig. 4),
and Kirkham (1931a, Fig. 13).

The Payette Formation consists of well-consolidated ash, carbonaceous
or coaly shale, and sandstone interbedded with some basalt flows (Kirkham,
1931a, p. 219). Rocks of the Payette Formation form thick interbeds in the
Columbia River Basalt (Kirkham, 1931a, p. 213). Kirkham (193la, p. 201)
assigned a Miocene age based on stratigraphic, lithologic, and floral
evidence. The total thickness is variable and probably does not exceed
about 2,000 £t (Newton and Corcoran, 1963, p. &).

SUCKER CREEK FORMATION

The Sucker Creek Formation crops out in the southwestern part of the
project area (P1. 1). Kittleman and others (1967) mapped this formation
in southeastern (Oregon and a thin slice of scuthwestern Idaho between the
Idaho~Oregon border and lomng. 117° W, On the basis of field reconnaissance,
we belleve that areas to the east of long. 117° W. in Idaho, mapped as
"Payette Formation and related strata" by Ross and Forrester (1947), are
underlaln by Sucker Creek Formation.

"Altered tuffs and velcanic sandstones, vitric tuffs, arkosic sand-
stones, granite—cobble conglomerates, and carbonaceous volcanic shales'
are estimated to be about 1,600 ft in total thickness (Kittleman and
others, 1965, p. 6). The formation also includes a thick rhyolite ash-
flow tuff, basalt flows, and rhyolitic flows.

The age of the formation is late Miocene, on the basis of fossil
evidence dand a potassium—argon age of a basalt sample from the formation
(Kittleman and others, 1965, p. 6). The Sucker Creek Formation is con-
sldered possibly correlative with the Payette Formation (Newton and
Corcoran, 1963, p. 6; Kittleman and others, 1965, p. 6).

DEER BUTTE FORMATION

The Deer Butte Formation crops out over approximately 10 square miles
in the western part of the project area (P1l. 1). Corcoran and others (1962)
mapped this unit in southeastern Oregon and in a thin slice of southwestern
Idaho between the Idaho-Oregon border and long. 117° W.
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"Soft tuffaceous siltstones and shales grading upward inte interbedded
tuffaceous siltstones, massive silicified arkosic sandstones and rhyolite-
granite conglomerates™ (Corcoran and others, 1962) have a total thickness
of at least 2,000 ft and possibly as much as 3,000 ft (Kittleman and others,
1965, p. 9). The age of the major part of the formation, on the basis of
fosell evidence, is late Miocene (Kittleman and others, 1965, p.l0).

SILICIC VOLCANICS UNDIVIDED

Silicic volcanic rocks weat of long. 116° W. are shown as "Silicic
Volcanics undivided" on Plate 1 and include the Owyhee Rhyolite of Kirkham
(1931a) and the Jump Creek Rhyolite of Kittleman and others (1965).

The Silicie Volcanics undivided, which crop. out near the margins of the
basin in the western part of the project area (Pl. 1), are predominantly flows
but include minor amounts of pyroclastic rock. The composition ranges from
rhyolite to dacite. The thickest known exposed sections are in the viecinity
of Squaw Creek in the southwestern part of the project area. We estimate
the maxioum thickness exposed in thias area to be about 1,000 ft. The Silicic
Volcanics undivided are of late Miocene to Pllocene age because they overlie
the Miocene Payette Formation and Columbia River Basalt (Newton and Corcoran,
1963, p. 7), they overlie the late Miocene Sucker Creek Formation (Newton
and Corcoran, 1963, p. 7}, and they underlie the Pliocene Idaho Group
(Kirkham, 1931a, p.- 201).

IDAVADA VOILCANICS

Silicic volcanic rocks throughout much of the project area east of
long. 116° W. have been mapped as Idavada Volcanics by Malde and others
(1963). The Idavada Volcanics crop out extensively in the northeastern
and southeastern parts of the project area (Pl. 1). In places, the
silicic latite welded tuff with subordinate vitric tuff and flows is up
to 3,000 ft thick (Malde and others, 1963). The age of the formation
is early Pliocene, on the basis of fossil evidence (Malde and Powers,
1962, p. 1201).

POLSON CREEK FORMATION

The Poison Creek Formation crops out in the northwestern part of the
project area (Pl, 1) and iIn its type locality in the southwestern part
of the project area (Kittleman and others, 1965). The formation has not
been mapped south of the Snake River, although previocus workers have in-
dicated its presence near Murphy in the southwestern part of the project
area (Malde and Powers, 1962, p. 1202; Asher, 1968, p. 56).

Savage (1961, p. 19) described clay, silt, ash, arkose, sandstone,
conglomerate, and orthoquartzite in the northwestern part of the project
area. In the type locality, Kittleman and others (1965, p. 38) described
fine to coarse volcanic or micaceous arkose, Referring to exposures
near Murphy and in the type locality, Malde and Powers (1962, p. 1202)
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atated that the formation consists of (1) consclidated massive beds of
volcanic ash and fine-grained tuffaceous detrital material and (2) layers
of locally derived sand and gravel.

Little information is available on the thickness of the Polsen Creek
Formation. Kittleman and others (1965, p. 38) described 43 ft of section
in the type locality; Malde and Powers (1962, p. 1202) noted that at
least 400 ft of the formation are exposed in a section near Murphy.

The age of the Poimon Creek Formation is Pliocene (probably early
Pliocene), according to paleontological evidence reported by Kittleman and
others (1965, p. 10). They stated that the Deer Butte Formation may be
contiguous in part with the Poison Creek Formation along the western margin
of the Snake River Plain, although the two formations contain fossils of
different ages (late Miocene in the Deer Butte and Pliocene in the Poison
Creek)., Malde and Powers {1962), on the other hand, considered the Poison
Creek to be a part of the Idaho Group.

The identification and correlation of the Poison Creek Formation is one
of the major stratigraphiec problems in the western Snake River basin,
Although solution of this problem is beyond the scope of this project,
the following observations are pertinent:

1. The Poison Creek Formation is similar in many respects to formations
in the Idaho Group. The relative proportions of conglomerate, sandstone,
giltstone, and claystone are similar. Bedding characteristics, grain size,
and sorting are also similar. The major differences between the Poison
Creek Fermation and the Idaho Group are hardness, degree of cementation, and
presence of iron steining. In general, sandstones of the Polson Creek
Formation are much harder, more silicified, and more pervasively iron stained
than those of the Idaho Group.

2. In many localities outcrops of Polson Creek are topographically
above outcrops mapped as Idahe Group. The best example 1s on the south-
east side of Little Butte (loc. 19, App. A).

3. All but one of the known outcrop areas cof the Poleon Creek Form—
ation are within 1 or 2 miles of the edge of the basin (Pl. 1). Several
are adjacent to known faults (Newton and Corcoran, 1963, Pl. 1; Savage,
1961, Fig. 4).

4, There is evidence that the siliceous cement in sandstones of the
Poison Creek Formation 1s secondary: (1) the degree of cementation is
generally related to grain size; finewgrained, silty material is the
least cemented (loc. 65, App. A); and (2) the cementation cuts across
original bedding, resulting in “chaotic" apparent dips (loc. 19, App. A).

These observations suggest that, at least in part, rock units mapped
as Poison Creek Forbation in the western Snake River basin of Idaho are
within the Idaho Grwup., They further suggest that these units are distinct,
not because of age or stratigraphic pesition, but because they include
unusually hard and resistant altered sandstones.
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IDAHQ GROUP
The Idaho Group crops out over about 35 percent of the projsct area

(P1. 1). 1t probably underlies Quaternary alluvium and basalt throughout
much of the remaining area.

West of Longitude 116° W.

The distribution of the Idaho Group in this area is based on published
maps (see P1. 1). Much of the area shown as Payette Formation and related
strata by Ross and Forrester (1947) is considered by the authors to be
Idaho Group because of subsequent mapping of the Idaho Group in parts of
southwestern Idaho (Savage, 1958, 1961; Newton and Corcoran, 1963; Malde
and Powers, 1962; Malde and others, 1963) and on the basis of reconnaissance
by the authors.

The Idaho Group in this part of the western Smnake River basin consists
of unconsolidated to semiconsolidated deposits of clay, silt, sand, ash,
diatomite, limestone, and conglomerate (Newton and Corcoram, 1963, p. 8).

The sediments are "mainly of fluviatile originm, with the layers of diatomite,
limestone, silt, and clay representing local lake basins" (Newton and
Corcoran, 1963, p. 8).

The Idaho Group in the Mitchell Butte quadrangle of Oregon, an area
contiguous with the present project area, includes a thick series of basalt
flows, the Grassy Mountain Basalt (Corcoran and others, 1962, p. 10). This
formation has been tentatively identified in two petroleum test wells in
the project area: well 35 (Pl. 6) and well 21 (Pl.4). In well 21, the
total thickness of basalt, including the Grassy Mountain Basalt and an
overlying unidentified sequence of flows, 1s about 2,400 ft.

The total thickness of the Idaho Group was estimated by Newton and
Corcoran (1963, p. 8) from subsurface studies to be at least 4,000 to
5,000 ft., Kirkham (1931la, p. 237) reported the measurement of a section
of the Idaho Group, mere than 18,000 ft thick, in the northwestern part
of the basin; the possibility of repetition by faulting in the section,
however, was not ruled out. Based on a preliminary identification of
formations penetrated by well 35 (Pl. 6), the authors of the present
report estimate a maximum thickness of 7,800 ft, including 2,400 ft
of basalt.

The Idaho Group is separated from clder units by a large angular
and erosional unconformity (Newton and Corcoran, 1963, p. 8). The age
of the Idaho Group in this part of the western Snake River basin is given
as Pliocene and later (Kirkham, 1931a, p. 201) and middle to lower Pliocene
(Corcoran and others, 1962).

East of longitude 116° W,

The Idaho Group 1s separated into formations and mapped in detail over
most of the project area east of long. 116° W. (P1l. 1; Malde and Powers,
1962; Malde and others, 1963; Malde and Powers, 1972). Malde and others
(1963) divided it into the following (from oldest to youngest):
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1. Banbury Bagalt: basalt flows locally interbedded with minor amounts
of stream and lake deposits, including sand, gravel, silt, clay, and diatomite;
wmaximum thickness approximately 1,900 ft.

2, Chalk Hills Formation: consolidated lake and stream deposits, in-
cluding sand, silt, clay, and diatomite; also contains some thin ash beds
interbedded with minor basalt flows; total thickness approximately 300 ft.

3. Glenns Ferry Formation: poorly consclidated, complexly intertonguing
lake and stream deposits, including silt, sand, clay, carbonaceous shale,
and gravel; also contains some ash flows; includes basalt flows with sub-
ordinate layers of ash and tuff in the Twin Falls area; maximum known thick-
ness 300 ft.

4. Tuana Gravel: gravel interbedded with sand and siit, up to 200
ft thick in type section.

5. Bruneau Formation: unconsclidated lake beds of silt, clay, and
diatomite and minor amounts of alluvial silt and sand; alsoc includes
gravel beds and basalt flows; outcrops follow present course of Snake
River; approximately 800 ft thick.

6. Black Mesa Gravel: unconsolidated sand and gravel composed of
reworked older gravels; maximum thickness 25 ft.

The total thickness of the Idaho Group in this part of the project
area ie not knowm. Malde and Powers (1962, p. 1202) stated that a composite
gsection (including the Poison Creek Formation)} would he nearly 5,000 ft thick.
We have tentatively identified a 9,678-ft-thick sectlon of the Idaho Group
in well 34 (P1. 6).

The Idaho Group unconformably overlies rhyolitic rocks of the Idavada
Volcanics (Malde and Powers, 1962, p. 1202). Periods of erosion and block
faulting cor deformation followed deposition of the Banbury Basalt, Chalk
Hills Formation, and Glenns Ferry Formation (Malde and others, 1963). The
age of the Idaho Group ranges from middle Pliocene for the Banbury Basalt to
middle Plelstocene for the Black Mesa Gravel (Malde and Powers, 1962).

SNAKE RIVER GROUF

The Snake River Group (Snake River eruptives of Savage, 1958) consiasts
of basalt flows interbedded with unconsolidated sedimentary rocks. It crops
out extensively in a 30~ to 4(0-mile-wide belt through the central part of
the western Snake River basin (Pl. 1; Savage, 1958; Malde and others, 1963).

The maximum thickness of the Snake River Group in the western Snake
River basin of Idaho is not known. The authors have tentatively identifiled
more than 600 ft of the group in well 67 (App. G} and more than 790 ft in
well 108 (App. G).
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ALLUVIUM

Recent deposits of unconsolidated alluvial sand, silt, clay, and
gravel cover large parts of the project area, especially in the Boise-
Welser and Nampa subaress where they fill the broad valleys of the Snake,
Boise, and Payette Rivers (Pl. 2).

FORMATIONS STUDIED

Three criteria were used to select the formations studied in detail:
(1) age, (2) total thickness of sedimentary rocks, and (3) degree of
congolidation of sedimentary rocks.

Formations of Miocene and Pliccene age were atudied if they
contained 100 ft or more of sedimentary rocks. The following units
satisfy these criteria (Fig, 4)}: Payette Formation, Sucker Creek
Formation, Deer Butte Formation, Poison Creek Formation, Idaho Group
(west of long. 116° W.), Chalk Hills Formation (east of long. 116°
W.), and Glenns Ferry Formation (east of long. 116°W.).

Pleistocene formations that contain more than 100 ft of partially
consclidated sedimentary rocks were studied. The upper Idaho Group in
the western part of the project area satisfies this criterion.

The Deer Butte Formation was not studied for the following
reasons:

1. It crops out over a small part of the project area near the
Idaho-Oregon border (less than 15 square miles, Pl. 1), which is an
extension of larger mapped areas in Oregomn.

2. The Idaho Group most likely includes correlative map units
and was evaluated collectively in the project area west of long.
116° W.

CONCLUSIONS ON FAVORABILITY

To faclilitate the discussion of data pertaining to uranium favorability,
the project area 1s divided into 13 subareas (P1. 2). This subdivision is
based on (1) surface and subsurface geology, (2) availablility of data use-
ful in determining favorability, and (3) relative uranium favorability.

The discussions of uranium favorability in succeeding sections
of this report are organized according to formation and subarea.
A distinction 1s alsc made between the surface, shallow subsurface
(less than 2,000 ft), and the deep subsurface (more than 2,000 ft).
This distinction is made because of differences in the types and amourits
of data avallable. In some areas, only surface data are available,
whereas In others, both surface and shallow subsurface data are
avallable,
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Each favorability discussion includes a presentation of (1)
pertinent stratigraphic, lithologic, and chemical data; (2) a summary
of favorable (and unfavorable) characteristica; and (3) a statement
of the favorability rating and the bases for that rating.

The conclusions of this study are dependent to some degree on the
identifications of the formation(s) at each locality. These identifications
are based on the following: reference in a published or unpublished report;
published geologic maps (Pl. 1); and distinctive stratigraphic and lithologic
characteristics that enabled the authors to make a preliminary ldentification
of the formation. The formation name and the basis for its aelection are
given for each separate locality (App. A).

It was not possible to identify the formations penetrated by most of
the water and petroleum test wells used in the study, primarily because of
the lack of detailed lithologic information. Consequently, for purposes of
this report, it is assumed that sedimentary sequences that were penetrated
are in the Idahc Group. This assumption 18 considered to be generally
valid for the following reasons:

1. The Idahe Group either crops out or subcrops throughout the project
area, excluding the Sucker Creek, Camas Prairie, and Mount Bennett Hills
subareas (Pl. 2).

2. Only 4 of the 91 petroleum test wells and deep water wells used
in the study are more than 4,000 ft deep, a figure which must be considered
a minimum for the thickness of the Idaho Group (Newton and Corcoran, 1963,
p. 8, estimated 4,000 to 5,000 ft; we estimate 7,800 ft in well 35 and
9,678 ft in well 34). This statement must be qualified when considering
wells near the margin of the basin.

PAYETTE FORMATION (SURFACE)

The Payette Formation was studied in 11 localitites, all in the
Bolse-Welser subarea. Stratigraphic and lithologic data were gathered and
rock samples were collected in 10 of these localities (locs., 9, 11, 15,
16, 23, 24, 25, 27, 70, and 71, App. A; Pi. 2). One water sample was
collected from a spring located near ocuterops of the formation (loc. 26,
App. A).

Stratigraphic and Lithologié Characteristics

Kirkham (i93la, p. 220) described the Payette Formation as consisting
of well-consolidated ash, carbonaceous or coaly shale, and sandstone,
interbedded with some flows. The authors of the present report found this
description to be generally valld, especially with regard to the predominance
of fine-grained waterial.
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Exposures of the Payette Formation in the localities studied range
from about 10 to 600 ft thick. Complete sections of the formation are
exposed in only two localities {(locs. 11 and 71, P1, 2}.

Sandstone (excluding very fine-grained sandstone) composes about
10 percent of the Payette Formation in all but one locality (loc. 11,
App. A). Where present (excluding loc. 11), the sandatone has the
following characteristics: thin to thick bedded; tabular in mest local-
ities but lenticular in places; most commonly medium grained, also fine
grained, coarse grained, or conglomeratic; poorly to moderately well
gsorted in most localities, well to very well sorted in three localities;
soft to very hard; and cemented to various degrees with carbonate, silica,
or ferruginous cement. Carbonaceous beds are adjacent to sandstone beds
in three localities (locs. 15, 16, and 23}, and the sandstone is ivon
stained in one locality (loec. 25).

The Payette Formation at locality 11 {units 3 through 8, App. A) is
more than 280 ft thick and consists almost entirely of sandstone with the
following characteristics: thick to very thick bedded; tabular; massive;
medium to coarse gralned or conglomeratic; poorly to well sorted; and soft
and friable. Locality 11 also includes beds of siltstone, silty sandstone,
and fine-grained sandstone. Cementing material, if present, is calcite,
and gome beds are iron stained. Clay is common and carbonaceous material
was found in the section,

Chemical Characteristics

Seventeen samples of the Payette Formation were analyzed for equivalent
uranium, thorium and potassium by gamma-ray spectrometry. Three of these
samples were also analyzed for 60 elements by emission spectroscopy.

The one water sample was analyzed for Ui04.

The mean (arthmetic mean) equivalent uranium content of the rock samples
is 2.4 ppm, somewhat less than the mean (4.0 ppm) for all samples analyzed
in the project (Table 1). The following characteristics of the Payette
Formation are noted from an equivalent uranium-thorium plot for individual
gamples (Fig. 5):

1. Neo sample pointg are sufficiently removed from the overall dis-
tribution to be considered evidence of anomalous uranium content.

2. In none of the five "class A" (generally argillaceous} and
"class B" (generally ncon-argillaceous) sample pailrs is the class A
sample significantly enriched in equivalent uranium relative to equiv-
alent thorium, when compared with the class B sample.

Anomalously high (two or more standard deviations above the mean) or
higher-than-average (one to two standard deviations above the mean) con-
centrations of six possible chemical indicators of favorability (asee
gection on "Pertinent Criteria") were found in five samples of the
Payette Formation (Table 2). These results are not considered evidence
of uranium favorability for the following reasons:
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Table 1. Mean equivalent uranium, thorium, and potassium content of all
rock samples from the western Snake River basin, by formaticnm

Payette Sucker Poison Idaho Idaho All
Forma- Creek Creek Group Group eamples
tion Forma- Forma- (Boise~ (southern (west-
tion tion Weiser  part of ern Snake
subarea) basin) River
basin)
No. of
samples 17 23 13 43 22 118
el m
mean 2.4 5.1 1.7 3.9 5.4 4.0
std dev 1.8 1.8 1.4 4.6 4.1 3.7
eTh m
mean 6.6 18.4 7.0 9,2 15.8 11.6
std dev 3.3 7.6 4.0 7.0 8.2 8.0
ek (pect
mean 2.13 2,54 2.26 2.05 2.29 2.23
std dev 0.41 1.39 0.72 0.56 0.81 0.84
elU/eTh
mean 0.36 0.31 0.25 0.69 0.35 0.46
std dev 0.17 0.13 0.10 1.51 0.20 0.93
eU/eK (x10,000)
mean std dev 1.2 2.9 0.7 2.3 3.0 2.2
atd dev 0.9 2.7 0.4 3.1 3.1 2.7
eTh/eK (x10,000)
mean 3.3 10.5 3.0 5.5 8.5 6.4
std dev 1.9 G.8 1.1 6.1 7.5 7.0
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Table 2.

Anomalous elemental concentrations
in samples of the Payette Formation

Possible
indicator
elament

or ratio

el (ppm)
el/eTh
el/eKx10, 000
eTh/ekKx10,000
Cu (ppm)

Zn (ppm)

All samples
in formation/

Locality - un%y number

or proiect 2 Rock type—

number e/ 11-5 16-2 23-3 25-2 70-1
detected™ mean std. dev S8 sltst ss sSs 58
17/17 2.4 1.8 3.3 0.8 7.7 2.7 2.l
17/17 0.36  0.17 0.66 0.24 0.53 0.34 0.70
17/17 1.2 0.9 1.8 0.3 3.4 1.4 0.9
17/17 3.3 1.9 2.8 1.4 6.4 4.1 1.3
38/38 28 16 NA 60 NA 50 NA
23/38 130 45 NA 100 NA 200 NA

a/ The statistics relative to elU, eTh, and eK are for the named formation;

statistics relative to the remaining elements are for all project samples
analyzed by emlssicon spectroecopy.

b/ ss=sandstone; sltst=siltstone; NA=not analyzed for; ND=not detected. Two
underlines indicates value is two or more standard deviations above the

mean;

one underline indicates about one standard deviation above the mean.

E/ First number is number of samples in which element was detected; second
number is number of samples in formation or project, as applicable.
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1. Although the equivalent uranium content of one sample (unit 3, loc.
23) is anomalous when compared with the mean for all samples of the Pay-
ette Formation, the sample is not characterized by anomalously high
uranium content relative to thorium (Fig. 3).

2, The anomalies in the data for localities 11, 16, 25, and 70 are
(1} c¢loge to the two-standard deviation dividing line between higher-than-
average and anomalous values, (2) single (only one anomalous value per
sample), and (3) unsupported by anomalously high or higher-than-average
uranium content.

The U30g content of water from a spring located near outcrops of the
Payette Formation is 0.7 ppb (loc. 26, App. F), which is close to the
mean (0.9 ppb) for all water samples analyzed in the project.

Uranium Favorabillity

The stratigraphic, lithologic, and chemical characteristics of the
Payctte Formation (excluding loc. 11) are consistent with a least favorability
rating (Fig. 10). The overall percentage of medium- to coarse-grained
or conglomeratic sandstone is about 10 percent. Potential sandstone host
rocks are generally less than 20 ft thick. Also, the mean equivalent
uranium content of the formation 1is low. As a consequence of the low
favorability rating of the Payette Formatiom, parts of the Boise~Weiser
subarea mapped as Payette Formation or as Columbia River Basalt (with which
the Payette is interbedded) are rated of least favorability (Fig. 10).

In the Payette Formation, locality 11 is rated moderately favorable

because of ‘the high percentage of permeable medium- to coarse-grained
sandstone and the presence of beds more than about 20 ft thick.

PAYETTFE FORMATION (SUBSURFACE)

The Payette Formation has been tentatively identified in two wells by
the authors (wells 1 and 35; Pl. 2) on the basis of its stratigraphic
relationship with the Columbia Riwver Basalt.

In well 1 (Pl. 2), the Payette Formation consists of (1) about 60 ft of
volcanic ash, "igneous wash", and quartz grains; (2) 170 ft of shale; and
(3) 20 ft of sand (P1l. 3}, 1In this well the formation is of least to
moderate favorability. The range of favorablility 1s assigned because of the
uncertainty iInherent in the lithologic log.

In well 35 (P1. 2), the Payette Formation is about 350 ft thick and
consists of about BD percent felsite and 20 percent sandstone (Pl, 6).
The sandstone 1s tan to gray, very fine to fine grained, tuffacecus, and
pyritic. This interval 1s rated least favorable because of the absence
of medium- to coarse—grained material,
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SUCKER CREEK FORMATION (SURFACE)

The Sucker Creek Formation was studied in 13 localities, all in the
Sucker Creek subarea. Stratigraphic and lithologic data were gathered
and rock samples collected in 9 localities (loes. 50, 51, 52, and 57
through 62, App. A; Pl. 2). Water samples were collected from springs
in 4 localities (locs. 53 through 56, App. A).

Stratigraphic and Lithologic Characteristics

The authors are not aware of any published information on the Sucker
Creek Formation in the project area. About 4 miles west of the project
area in Malheur County, Oregon, the type section of the formation consists
of 585 ft of volcanic sandstone, volcanic arkose, volcanic shale, and
lapilliastone (Kittleman and others, 1967, p. 31). (The system of termilnology
used by Kittleman and others is nongenetic and does not imply an epiclastic
or pyroclastic origin.) Most of the units in the type section are composed
predominantly of clay or fine- to very fine-grained material. Only one unit,
a coarse-gralned friable volcanic arkose with about 10 percent matrix
(unit 3, Kittleman and others, 1967, p. 33), is coarse enough to be con-
sldered a potential uranium host rock. The possibility that the volecanic
sandstones (terminology of Kittleman and others, 1967), which make up most
of the type section, were potential host rocks at one time cannot be
ruled out, however, considering the possibility that they are alteration
producta of tuffacecus rocks.

The authors' findings with regard to the overall stratigraphic and
lithologic characteristies of the Sucker Creek Formation in the Sucker
Creek subarea are in agreement with the description of the type section.
In general, the total thickness of the formation in the Sucker Creek
subarea is comparable to that (1,600 ft) suggested by Kittleman and others
(1967, p. 6). The percentage of medium- to coarse-grained or conglomeratic
material of probable epiclastic origin in the formatlon appears tc be greater,
however, 1in the Sucker Creek subarea than in the type section.

Three partial sections of the Sucker Creek Formation, each about 400 ft
thick, were studied in the Sucker Creek subarea: French John Hill (loc. 58);
Little Squaw Creek (loc. 59 and 60); and Dry Creek (loc. 52, 61, and 62).

In three additional localities studied {loc. 50, 51, and 57), less than
100 ft of Sucker Creek Formation 1s exposed.

The French John Eill section (loc. 58, App. A), about 540 ft thick,
includes an estimated 360 ft of Sucker Creek Formation (units 1 through
5) and more than 180 ft of rhyolite breccia and rhyolite (units é and 7).
In this section the Sucker Creek Formation consists of tuffaceous rocks,
some that appear to be pyroclastic and others that appear to be epiclastic.
Only two units in the section (units 2 and 3, loc. 58, App. A) are con-
aldered poesible host rocks. Unit 2, approximately 15 ft thick, 1is a fine-
grained tuff or tuffaceous sandstone, Unit 3, approximately 75 ft thick,
is a conglomeratic tuffaceous sandstone or pumiceocus tuff composed of
about 50 percent pumiceous pebbles in an altered (probably tuffaceous) matrix.
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The Little Squaw Creek section (loc. 60, App. A), about 450 ft thick,
includes approximately 400 ft of Sucker Creek (units 1 through 8) and
more than 50 ft of volcanic rock (unit 9}, 1In this section the Sucker
Creek consists of about 200 ft of sandstone and siltstone and about 200
ft of drab, soft-weathering rocks, perhaps correlative with the "volcanic
sandstones” in the type section described by Kittleman and others (1967).
The sandstone in this section forms thick beds and 1s fine to coarse
grained, poorly to moderately sorted, and soft. This part of the section
appears to be fluvial in origin. In contrast to the type sectlion and to
the French John Hill section, there 1s a noticeable absence of tuffaceous
material in the sandy part of the section, except at the very top. No
carbonaceous material was identified in the section.

The Dry Creek section {locs. 52, 61, and 62) of the Sucker Creek
Formation, about 400 ft thick, consists of approximately 30 percent
sandstone, and the remainder 1s drab, soft-weathering rocks, which may be
correlative with volecanic sandstones in the type section. The sand-
stones are in three separate Intervals in the section (locs. 61, App. A):
a lower 16-ft 1nterval (locs. 52), a middle 31-ft interval (loc. 61),
and an upper 75-ft interval (loc. 62).

The lower and middle sandy intervals of the Dry Creek section are
composed of soft, poorly sorted, tuffaceous conglomeratic rocks in
medium to thick beds with some cross bedding. The clasts are pumlceous
and pebble-size; the matrix is medium grained. Carbonaceous claystone
beds are present in the intervals.

The upper sandy Interval of the Dry Creek section is composed of
sandstone with subordinate siltstone and claystone. The sandstone is
fine to medium grained, medium bedded, tuffaceous in part, and probably
fluvial in origin. Trace amounts of carbonaceous material are present
in the sandstone or in adjacent argillaceous beds.

In the three remaining localities studied (loc. 50, 51, and 57),
each less than 100 ft thick, between 10 and 20 ft of sandstone is exposed.
The sandstone is fine grained to conglomeratic (predominantly medium
grained), poorly to well sorted, soft to medium hard, tuffaceous, and
medium to very thick bedded with some internal cross bedding. Carbonaceous
material is present in the sandstone or in adjacent arglllaceous beds.
Rock units in these localities are similar to and probably correlative
with units in the lower and middle sandy intervals of the Dry Creek section.

The authors have concluded from studies of the French John Hill

(loc. 58), Little Squaw Creek (locs. 59 and 60), and Dry Creek sections
(locs. 52, 61, and 62), and from reconnaissance of the Sucker Creek sub-

area that the formation in this area consists of different intervals or
facies with the following composition: (1) predominantly soft-weathering,
fine-grained material (not described in this report), possibly similar to
the "volcanic sandstones" (terminology of Kittleman and others, 1967) in

the type area in Oregon; (2) predominantly tuffaceous rocks (French John Hill
section}); (3) mixture of soft-weathering fine-grained material and tuffaceous
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sedimentary rocks (Dry Creek section); and (4) predominantly sandstone
and siltstone (Little Squaw Creek section).

Because the lithologic characteristics (and hence possibly the
granium favorability) of these intervals or facies are so different and
before the uranium favorability of the Sucker Creek subarea as a whole
could be evaluated, some concept of the relative stratigraphic position
and extent of these intervals or facies had to be developed. The

following observations were used as the basis for the favorability
asgsessment!

1. Both the French John Hill and Little Squaw Creek sections are
capped by volcanic flow rocks (Siliecic Volcanles undivided, P1. 1).
Consequently these two sections must form the upper part of the Sucker
Creek Formation.

2. The French John Hill section rather than the Little Squaw Creek
section appears to be more representative of the Sucker Creek Formation
where the formation is overlain by flow rocks in the northern part of the
subarea (P1. 1).

3. The Dry Creek section and soft-weathering, fine-grained (possibly
volcanic) rocks not described herein appear to be representative of the
formation throughout most of the Sucker Creek subarea, excluding T. 1 S§.,
R. 5W., and T. 1 N., R. 5 W, This conclusion is supported by the similar-
ities between strata exposed in the lower and middle sandy intervals of
the Dry Creek section and strata exposed in three other localities
(locs. 50, 51, and 57).

Chemical Characteristics

Twenty-three samples of the Sucker Creek Formation were analyzed for
equivalent uranium, thorium, and potassium by gamma-ray spectrometry.
Seven of these samples were also analyzed by emission spectroscopy. In
addition, four water samples were analyzed for UsOs.

The mean equivalent uranium content of the rock samples is 5.1 ppm,
slightly higher than the mean (4.0 ppm) for all project samples (Table 1).
The following characteristics of the Sucker Creek Formation are noted
from an equivalent uranium-thorium plot for individual samples (Fig. 6)}:

1. Two samples are anomalously high in equivalent uranium relative to
equivalent thorium (57-2 and 62-1).

2. In at least two of the eight "class A" (generally argillaceous)
and "class B" (generally non-argillaceous) sample pairs (57-2, 57-1; and
62-1, 62-2), the class A sample appears to be significantly enriched in
equivalent uranium relative to equivalent thorium when compared with
the class B sample.
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Six samples of the Sucker Creek Formation contain anomalously high
concentrations of at least one of the possible chemical indicators of
favorability (Table 3). Five of the six samples are from class A rock
types adjacent to potential host rocks.

The chemical data for four of the samples (Table 3) are not consid-
ered indicative of uranium favorability because they are unsupported by
anomalously high concentrations of equivalent uranium or another key
indicator, such as the eU/eTh ratio. It is suggested that these anomalies
are related to source material composition rather than to passage of
uranium-bearing solutions.

The chemical data for the two remaining samples (57-2 and 62-1) are
considered indicative of uranium favorability because of (1) the apparent
entichment of equivalent uranium relative to equivalent thorium in both
samples (Fig. 6), (2) anomalously high concentration of equivalent uranium
relative to the mean for the formation, (3) high equivalent uranium content
relative to the mean for all project samples (4.0 ppm), and (4) anomalously
high eU/eTh ratic of sample 57-2 and anomalously high eU/eK ratio of
sample 62-1.

The U;0s content of four samples of water from springs located 1in or
near outcrops of the Sucker Creek Formation (locs. 53 through 56, App. A)
ranges from 0.2 to 1.7 ppb (App. F). None of the amounts are considered
anomalous when compared with the mean (0.9 ppb) for all water samples
analyzed in the project.

Dranium Favorability

The Sucker Creek Formation has the following characteristics, which
are consistent with the greatest favorabllity rating:

1. The formation includes an appreciable thickness of sandstone, an
estimated 200 ft in the Little Squaw Creek section and 100 ft in the Dry
Creek section. Sandstone composes about 30 percent of the formation.

2. The sandstone appears to be fluvial in origin and forms beds
more than 20 ft thick.

3. Beds of poorly sorted, medium— to coarse-grained sandstone are
present in the formation. This sandatone is either permeable or, considering
the degree and type of cementation, may have been permeable at one time.

4. Carbonaceous material 1s generally present, either in the sandstone
or in adjacent argillaceous beds.

5. Tuffaceous rocks are abundant in the formation and are present in
the section above the host rocks.

6. The mean uranium content (5.1 ppm) is higher than the mean for all
project samples (4.0 ppm).

7. Chemical data for samples from two localities are indicative of
uranium favorability.
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Table 3.

Anomalous elemental concentrations in samples

of the Sucker Creek Formation

Possible
indicator

€l ement

or Tratio

eU (ppm)
elU/eTh
el/eKx10, 000

eTh/ekx10, 000
Nb (ppm)
Zn {ppm)

All samples Locality - unit number
in formation Rock type
or project a/
number 5i-1 57-2 59-2  60-5 62-1 62-2
detected &/ mean std dev sltst sltst clyst sltst sltst 88
23/23 5.1 1.8 5.1 8.7 5.7 3.2 .5 7.2
23/23 0.31 0.13 0.21 0.74 0.36 0.08 0.49 0.43
23/23 2.9 2.7 1.9 4.9 7.9 3.7 11.9 3.0
23/23 10.5 9.8 g.1 6.6 21.8 43.9 24.3 6.9
7/38 21 14 20 NA NA ND ND 40
23/38 130 45 100 NA NA 100 100 200

2/ The statiastics relative to eU, eTh, and eK are for the named formation; statistics
relative to the remaining elements are for gll project sampleg analyzed by emission

spectroscopy.

Bj sltst=giltstone; clyst=claystone; ss=sandstone; NA=not analyzed for; ND=not detected.
Two underlines indicates value is two or more standard deviations above the mean;
one underline indicates about one standard devlation above the mean.

Y First number is number of samples in which element was detected} second number is
number of samples fin formation or preoject, as applicable,




The peotential uranium host rocks are found in what the authors have
tentatively identified as the middle and upper parts of the Sucker Creek
Formation (Dry Creek and Little Squaw Creek sections, respectively),
Because the middle part probably extends throughout the Sucker Creek sub-
area, the subarea as a whole is rated of greatest favorability (Fig. 1.0).
Sandstones in the upper part of the formation, also rated of greatest favor-
ability, must be considered potentially more favorable, considering that
they are generally more permeable, have a higher percentage of coarse-
grained material, and form thicker beds. Considering the distribution of
the younger Silicic Volcanies undivided (P1. 1) and information from
field reconnaissance, the maximum extent of the more favorable upper
part of the formation ie probably as follows:

1. east side of T. 3 S., R. 5W., and T. 2 S., R. 5 W.:

2. north and east parts of T. 1 S., R. 5 W.; and

3. possaibly in the subsurface in T. 1 N., R. 5 W.
The possibility that the Sucker Creek Formation extends beyond the Sucker
Creek subarea cannot be ruled out. Rocks described as brown and green

shale in the interval 525 to 546 ft of well 56 (Pl. 2 and App. G), located
Just north of the subarea, may be in the Sucker Creek Formation.

POISON CREEK FORMATION (SURFACE)

The Poison Creek Formation was studied in nine localities, seven of which
are in the Boise-Weiser subarea (loc. 3, 4, 5, 6, 19, 20, and 68; P1. 2), and
two of which are in the northern part of the Sucker Creek subarea (loec. 65
and 66; Pl. 2). Stratigraphic and lithologic data were gathered and rock
samples collected in all nine localities. A water sample was collected from
a spring in ome locality {(loec. 19).

Stratigraphic and Lithologic Characteristics

Savage (1961, p. 19), referring to outcrops in the Boise-Welser subarea,
described the Poison Creek Formation as consisting of clay, silt, ash, arkose,
sandstone, conglomerate, and orthoquartzite. Xittleman and others (1965,

p. 38) described the type locality {possibly the same as the authors’' loc.
65) in the northern part of the Sucker Creek subarea as consisting of well
to moderately well indurated volcanic arkose, micaceous arkose, and rhyolite
pebble conglomerate overlying severely altered and friable volcanic sand-
stone.

The areas mapped as Poison Creek Formation (Pl. 1) are characterized by
the presence of hard to very hard, commonly iron stained and silicified,
medivm-grained to conglomeratic sandstone. (Locality 20 is an exception;
in it, the hard rock is a sandy siltstone.) Finer grained and less con-
solidated rock units are genmerally interbedded with the hard sandstone. In
one locality, the hard sandastone appears to overlie less consolidated rocks
mapped as Idahe Group (loc. 19}. 1In another locality (loc. 65), the hard
gandstone overlies drab soft-weathering units, which were included in the
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formation by Kittleman and others (1965, p. 38) but which appear to be possibly
in the Sucker Creek Formation. In a third locality (loc. 7), very hard
gilicified sandstone simjilar to that found in the Poison Creek Formation,

has been mapped as Idaho Group.

Five partial sections of the Poison Creek Formation were studied:

1. State Penitentiary section (loc. 3, 4, 5, and 6), approximately
50 ft thick and composed entirely of sandstone;

2, Little Butte section (loc. 19), approximately 200 ft thick and
composed of about half sandstone;

3. Big Willow Creek east section (loc. 20), approximately 30 ft thick
and primarily composed of sandstone;

4. Flat Top Butte section (loc. 65 and 66), approximately 350 ft thick
and composed of about cne-third sandstone; and

5. Schiller Creek section (loc. 68), approximately 200 ft thick
and primarily composed of sandstone.

The sandstone in the above sections has the following characteristics:
thin to thick bedded or massive, and generally cross bedded; medium to very
coarse grained; well or moderately well sorted; hard to very hard; feldspathic
or arkosic in three sections, quartzose 1in three sections; generally siliceous,
which appears to be a result of alteration; and generally iron stained. Scft~-

to medium-hard siltstone is interbedded with the sandstone in some of the
localities.

Chemical Characteristics

Thirteen samples of the Poison Creek Formation were analyzed for equivalent
uranium, thorium, and potassium by gamma-ray spectrometry. Two of these
samples were analyzed for 69 elements by emission spectroscopy. Ome
water sample was analyzed for U;0Og.

The mean equivalent uranium content of the rock samples (1.7 ppm) 1s
much lower than the mean for all project samples (4.0 ppm, Table 1). The
following characteristics of the Poison Creek Formation are noted from
an equivalent uranium-thorium plot for individual samples (Fig. 7): (1)
No samples are eilther anomalously high or low in equivalent uranium. (2)
There was no significant enrichment of equivalent uranium relative to
equivalent thorium in the three A-B sample pairs. '

Anomalously high concentrations of at least one of the possible .chemical
indicators of favorability were detected in two samples (Table 4). Both
samples are of class A rock types adjacent to potential host rocks.
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Table 4. Anomalous elemental concentrations 1in samples
of the Poison Creek Formation

b

All samples Locality - :B}t number
Possible in formatig rock typ
indicator or project
element number o 6=2 65-3
or ratio detected—/ mean gtd dev clyst sltst
el (ppm) 13/13 1.7 1.4 2.7 5.4
el/eTh 13/13 0.25 0.10 0.18 0.42
ell/eKx10, 000 13/13 0.7 0.4 0.95 1.6
aeTh/eKx10,000 13/13 3.0 1.1 5.2 3.7
Li (ppm) 20/38 12 18 20 NA
&y The statistics relative to elU, eTh, and eK are for the named formation;

statistics relative to the remaining elements are for all project samples
analyzed by emlssion spectroscopy.-

clyst=claystone; sltst=siltstone; NA=not analyzed for; ND=not detected,

Two underlines indicates value {8 two or more standard deviations above

the mean; one underline indicates about one standard deviation above the
mean.

First number 1is number of samples in which element was detected; second
number is number of samples in formation or project, as applicable.
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‘The anomalously high value of the ratio eTh/eX in sample 6~2 is not
considered indicative of uranium favorability because (1) it is not supported
by anomalously high concentrations of uranium or any of the other possible
indicators, and (2) it 18 leas than the mean eTh/eK content (6.4 x 10,000)
of all project samples (Table 1)}. The anomalous values of el and eli/eK in
sample 65-3 are not considered evidence of uranium favorability because they
are close to the respective mean for all project samples.

The UsOe content of water from a spring near ocutcrops of the Poison
Creek Formation in the middle of the Little Butte section is 1 ppb (loe. 19,
App. F). This is close to the average (0.9 ppb) for all water samples
analyzed in the project.

Uranium Favorability

The Polson Creek Formation has several characteristics that are
consistent with a moderate favorability rating:

1. The formation includes at least 100 ft and probably as much as
200 ft of coarse-grained sandstone.

2. The sandstone appears to be fluvial in corigin and forms beds more
than 20 ft thick.

3. The sandstone, although generally of low permeablility, may have
been permeable at one time, considering the probable secondary nature of
the cementation. :

4, The sandstone 1s felspathic or arkosic in three of the five
sections studied.

5.. The rocks are generally iron stained.

On the negative side, the sandstones are generally well sorted to
moderately well sorted, and the mean equivalent uranium content is the
lowest of sny formation or group of samples in the study. Because cut-
crop areas of Poison Creek Formation are presumably underlain by other
formations of higher favorability, the relative uranium favorability of
Poisomn Creek outcrop areas is not shown on Figure 10.

IDARO GROUP (SURFACE AND SHALLOW SUBSURFACE)

In this section of the report, all subdivisions of the project area
are considered, with the exception of the Sucker Creek subarea. The two
subareas in which field work was concentrated, the Bolse-Weiser and Murphy-
Chalk Hills subareas, are considered first. The remaining subareas are
considered, in general, from west to east. .

A total of 65 samples of the Idaho Group were collected and analyzed
for chemical composition. The distribution of these samples in the project
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area (Pl. 2) 1s as follows: Boise-Welser subarea, 43 samples; Murphy-Chalk
Hills subarea, 18 samples; Reynolds Basin subarea, 2 gamples; and Glenns
Ferry-Hagerman subarea, 2 samples.

For purposes of statistical evaluation, samples from the Boise-Welser
subarea are treated as one group and samples from the remaining three
subareas are treated as a second group. The former is designated as "samples
of the Idaho Group from the Boise-Weiser subarea"”; the latter is designated
as "samples of the Idaho Group from the southern part of the basin.™

Three samples of waters, which possibly flow from formations in the
Idaho Group, were collected. Of these three samples, one is from the Boise~
Welser subarea, one is from the Murphy-Chalk Hills subarea, and one is
from the Castle Butte subarea.

Newton and Corcoran {1963, p. 8) described the Idaho Group in the west-
ern part of the basin as consisting of unconsolidated to semiconsolidated
deposits of clay, silt, sand, ash, diatomite, limestone, and conglomerate.
The authors of the present report found much more sandstone in the surface
than is implied in the description by Newton and Corcoran. When subsurface
data are considered, however, the description may be valid.

Malde and others (1963) described the two formations evaluated by the
authors of the present report in the eastern part of the project area,
the Chalk Hills and Glenns Ferry Formations (see section on Cenozoic
geology, this paper). The authors of the present report found these
descriptions to be valid.

Bolse-Welser Subarea

Stratigraphic and lithologlic data were gathered and rock samples were
collected in 19 localities (loes. 1, 2, 7, 8, 10 through 14, 17, 18, 22,
28 through 32, 67, and 69; Pl. 2) in this subarea. A water sample was
collected in one locality (loec. 21).

Stratigraphic and lithologic data on the shallow subsurface were
obtained from lithologic logs for 11 water wells and from lithclogic
and (or) electric logs for 9 petroleum test wells (including 2 in Oregon
near the state line; P1. 2). 1In addition, information on radioactivity
in the shallow subsurface was obtained from a gamma-ray log for one well
(well 8, P1. 2).

Stratigraphic and Lithologic Characteristics. Surficial exposures
of the Idaho Group in the Boise-Welser subarea include thick sequences
of sandstone, conglomerate, siltstone, and claystone. Sandstone appears
to be the dominant rock type. 1In the field studies, the authors concen-
trated on localities with good exposures of medium- to coarse-grained
sandstone and conglomerate. Fine-grained sedimentary rocks were studied
in only three localities (locs. 22, 30, and 69). '
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In 15 of the 19 localitles studied, less than 75 ft of the Idaho Group
is exposed. Thicker sections, up to 650 ft thick, are exposed in 4 local-
{ties (locs. 2, 13, 17, and 18). The overall percentage of medium- to
coarse-grained or conglomeratic sandstone in the thicker section is about
70 percent.

The sandstones and conglomerates in the Idaho Group in the Boise-Welser
subarea form thin to very thick beds (generally less than 50 ft thick) that
are externally tabular and internally layered, cross bedded, or massive.

They range from poorly sorted to very well sorted; the hardness ranges from
soft or medium hard to hard and very hard. The degree and type of cementa-
tion are varied. Siliceous cement is the most common; ferruginous and
cgarbonate cement, the least common. In many localities, the rocks are
clay-bound. The composition of the sandstone ranges from quartzose to arkose;
in 5 localities (loes. 2, 7, 8, 22, and 32), the rocks are feldapathic

or arkosic.

Carbonaceous material is present in many of the localitiles studied,

either in the sandstone (loc. 2, 11, 17, 18, and 67) and/or in adjacent
fine-grained beds (loe. 13, 17, 22, and 67). Beds of coaly claystone
and carbonaceous claystene up to 6 ft thick are present in one locality
(loe. 17).

The potential host rocks are iron stained in several localities. 1In
some of these localities, weathering cannot be ruled out as a cause of
stalning. In other localitles the iron staining is most likely the result
of alteration and therefore is considered evidence of favorability.

In the shallow subsurface in the Boise-Weiser subarea, data on the
depth and thickness of sand intervals were obtained from lithologic and/or
electric logs for 19 petroleum test wells and water wells. Additional
data, such as depth to basement, thickness of beds, grain size hardness,
and presence of carbonaceous material, were obtained for eight of the
wells.

The overall percentage of sand in the shallow subsurface is greatest
within about 10 mlles of the margin of the basin and generally decreases
with increasing distance from that margin. In 7 wells around Boise (wells
15, 38, 46, 50, 51, 52, and 55; P1. 2) and 2 wells between Emmett and Welser
(wells 3 and 32), sands are present throughout the shallow subsurface
interval penetrated by the well, and the overall sand percentage ranges
from about 25 to 70 percent (excluding intervals that can be identified as
alluvium or basement). (See App. G for logs of water wells and Pls, 3
through 5 for lithologic columms of petroleum test wells.) In wells 2
and 8 (Pls. 3 and 4), only about 4 to 6 miles southwest of a line through
wells 3 and 32, the sand percentage is noticeably lower (10 to 15 percent)
and the thick sandstones are mostly confined to the 0- to 500-ft interval,
In wells 5, 19, and 20 (Pl. 4), about 6 miles farther to the southwest,
good sand intervals are absent.
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Sand percentages are generally low (less than 30%) in the vicinity
of Welser (wells 1, 39, 40, and 41), but thick sand intervals are reported
in some wells (well 39, interval O to 530 ft; and well 41, interval 1,203 to
1,370 ft, App. G)., Additional favorable characteristics of sand intervals
are reported in logs of deep water wells in the vicinity of Boise: (1) thick
to very thick beds of medium~ to coarse~grained sandstone (wells 46, 50, 51,
52, and 55; App. G); (2) different degrees of hardness (wells 38, 50, and
51; App. G); and (3) possible carbonaceous material (well 38; App. G).
The overall sand percentage is low (about 20 percent) in a 400-ft well
near Horseshoe Bend (well 44) but favorable characteristics are reported:
10- to 35-ft-thick sandstone beds and coal layers.

Basaltic rock, tentatively identified as Columbiz River Basalt, was
penetrated in two wells in the vicinity of Weiser: (1) at a depth of
270 ft io well 39 (App. G); and (2) at a depth of 620 ft in well 1 (P1l. 3).

Chemical and Radivactivity Characteristics. Forty-three samples of
the Idaho group from the Boise-Weiser subarea were analyzed for equiva-
lent uranium, thorium, and potassium by gamma-ray spectrometry., Thir-
teen of these samples were also analyzed for 69 elements by emission
spectroscopy. The mean equivalent uranium content of the rock samples
(3.9 ppm) is close to the mean (4.0 ppm) for all project samples (Table
1). One water sample was also analyzed for U;0p.

The following characteristics of the Idaho Group in the Boise-Welser
subarea are noted from an equivalent uranium-thorium plot for individual
gamples (Fig. 8):

1. Equivalent uranium is enriched relative to equivalent thorium in
four samples (11-11, 17-10, 17-41, and 67-6) and possibly in a fifth sample
(2-2).

2. There is a very pronounced grouping and separation of "class A"
(generally argillaceous) and ''class B" (generally non-argillacecus) sample
types in the 12 sample pairs. The separation is probably not due to
secondary enrichment of uranium becausz, within most of the individual
A-B sample pairs, there is no apparent enrichment of uranium relative to
thorium (the two members have similar U/Th ratios). The separation of
sample types suggests primary differences iIn compositon due to prove-
nance or to fractionation during erosiocu and transportation.

3. 1In only two of the twelve A-B sample pairs (2-2, 2-1; and
17-10, 17-11) 1is the class A sample significantly enriched in equivalent
uranium relative to equivalent thorium when compared with the class B
sample. (The other sample pairs, not identified on Fig. 8 because of
their number, are 1-1, 1-2; 13-3, 13-3; 17-30, 17-31; 17-40, 17-41;
18~5, 18-6; 22-1, 22-2; 28-1, 28-2; 29-2, 29-1; 32-2, 32-3; and 67-3,
67-4.)

Anomalously high concentrations of at least one of the possible
chemical indicators were found in 12 of the 43 samples collected in the
Bolse-Weiser subarea (Table 5). Seven of the anomalous samples (2-2, 13-3,
17-10, 17-30, 17-40, 32-1 and 32-2) are from fine-grained beds adjacent to
medium- to coarse-grained potential host rocks.
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Tabie 5 Anomalous elemental concentrations in samies
of the |dahe Group Boise—¥Weiser subarea.

All samples Locality - unit unumber
Possible in formation Rock type
indicator or project
element number 2-2 11-11 13-3 17-16 17-30 17-40 17~-41 18-2 32-1 32-2  67-6 69-1
or ratio detected &/ mean {std dev) clyst E1 clyst clyst sltst clyst 885 sltst sltst clyst _cgl clyst
el (ppm) 43/43 3.9 (4.6) 6.7 22.1 3.0 2.3 3.9 3.8 g 8.1 4.4 2.5 18.8 7.5
elU/eTh 43143 0.69 {1.51) 0.52 71.89 0.26 0.77 0,42 0.51 5.07 0.25 0.25 0.27 - 5.70 0.24
el/ekx10, 000 43443 2.3 (3.1) 3.3 é;;é_ 1.7 ééég 2.3 1.9 5.3 6.8 2.2 0.94 %ﬁg 6.8
eTh/eKx10, 000 43743 5.5 (6.1) 6.3 1.8 6.6 14.9 5.3 3.7 1.3 g%é; 8.6 3.5 1.7 27.9
As {ppm) 1/38 300 (-) 300 ND WD ND ND ND ND ND KD ND NA NA
B (ppm) 36/38 27 (21) 10 10 10 50 50 80 10 0 80 50 NA  MA
¢r (ppm) 23/38 13 {8) 10 10 10 10 20 ND 20 2 30 HA NA
Cu (ppa) 38/38 28 (16) 30 30 50 80 40 20 10 30 10 10 NA RA
Li (ppm) 20/38 12 (18) 10 ND ND 6 4 10 ND L3 20 8o NA NA
Mo (ppm) 38/38 800 (1800) 100 3000 1000 400 2000 10.000 1500 200 100 200 NA NA
F (ppm) 14/38 see note d 'RD >10,000 >10,000 500 800 7000 5000 ND ND M RA RA
Sn (ppm) 5/38 4 (2) ND N0 N0 WD ND 8 ND N M ND T Y
Vv (ppm} 34/38 50 (47) 100 30 S50 20 60 ggé 100 40 0 %gg NA A
Zn (ppw) 23/38 130 (45) 100 100 ND 100 100 100 ND 100 200 200 NA NA

:f The statistice relative to el, eTh, and ek are for the named formatien; statistics relative to the remaining
elements are for all project samples analyzed by emiesion spectrography.

Ey clyst=claystone; ss=sandstone; sltast=eiltstone; cgl=conglomerate; NA=mot analyzed for; NDenot detected. Two
underlines indicates value 1s two or more standard deviations above the mean; one underline indicatea about one
atandard deviation above the mean,

g Firat number is number of samples in which element was detected; second number is tumber of samples in formation
or project, as applicable,

2( Less than 10,000 ppm for 9 samples; greater tham 10,000 ppm for 5 samples,



The twelve anomalous samples are separated into three groups according
to their chemical composition:

1. Anomalously high (more than two standard deviations above the mean)
content of equivalent vranium and at least one of the possible indicators
(samples 11-11, 17-10, 17-41, and 67-6). The results for these samples are
considered evidence of uranium favorability.

2. Anomalously high content of at least two of the poasible indicators
other than uranium (samples 17-40, 32-1, and 32-2). The results for these
samples are considered probable evidence of uranium favorability. The
validity of this assumptilion 1s supported by the fact that one of the samples
in this group (sample 17-40) is from a rock unit adjacent to a unit (rep-
resented by sample 17-41) with anomalously high equivalent uranium content.

3. Anomalousiy high content of one of the possible Indicators other
than uranfum (samples 2-2, 13-3, 17-30, 18-2, and 69-1). The results for
these samples are not considered sufficient evidence of favorability.

The Uya0s content of a sample of water from a spring located near out-
crops of the Idaho Group (loc. 21) 1s 0.3 ppb (App. F), less than the mean
(0.9 ppb) for all water samples analyzed in the project.

The one gamma-ray log in the Boise-Weiser subarea (well 8, Pl. 3)
wag examined for evidence of abnormal radioactivity in the shallow sub-
surface. No part of the log 1s considered anomalous,

Uranium Favorability. The Boise-Weiser subarea is divided into twoe
parts for purposes of rating the favorability of the Idaho Group: (1)
the southeastern part, which includes the general area around Boise, Emmett,
and Horseshoe Bend (Pig. 10), and (2) the northwestern part, which includes
the general area around Payette, Weiser, and the Weiser River valley.

The Idaho Group in the surface and shallow subsurface in the south-
eastern part of the Boisze-Welser subarea has the following character-~
istics consistent with a greatest favorability rating:

1. The overall percentage of sandstone ranges from about 25 to 75
percent.

2. The group includes thick sequences, up to 600 ft, of medium to
coarse-grained sandstone.

3. Sandstone beds between 20 and 50 ft thick are generally present
in the section.

4, The sandstone generally has some degree of permeability.

5. Carbonaceous material“is generally present, either in the potential
host rocks or in adjacent fine-grained beds.

6. The sandstones are feldspathic or arkosic in many areas and iron
staiped in some,
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7. Several faults pass through the area.

8. The chemical compesition of samples from three localities indicates
favorability.

In addition, this part of the Boise-Weiser subarea is adjacent
to and laps upon granitic rocks of the Idaho batholith. The granitic
rocks are potential uranium scource rocks.

On the negative side, there is an absence of tuffaceocus rocks above
the potential host rocks. This may be, however, only apparent considering
the paucity of geolegic data on the area.

It should be noted that most of the data peints (surface and subsurface)},
on which this conclusion is based, are located east of a north-south line
through Emmett. The extension of a greatest favorability rating to the
remainder of the southeast portion is based om (1) high sand percentage in
wells 3 and 32 (P1l. 3); (2) favorable grain size and bedding characteristics
in well 32; and (3) an assumption that the overall structural and geologic
euvironment are unchanged throughout the area.

The northwestern part of the Boise-Weiser subarea is rated mederately
favorable on the basis of sand percentage (10-15 percent} in wells near
Payette and Weiser. Surficial rocks in the area are generally fine grained
(loc. 29, App. A).

The overall thickness of the Idaho Group in this area, based on
well logs and on surface geology, is much less (about one-tenth or less)
than in most other parts of the western Snake River bhasin, which suggests
that this area is a separate basin or outlier of the western Snake River
basin.

Murphy-Chalk Hills Subarea

The Idaho Group was studied on the surface in 11 localities in this
subarea. Stratigraphic and lithologic data were gathered and rock samples
collected in 9 localities (locs. 33, 36, 37, 39, 40, 41, 43, 63, and 64;
Pl. 2). Water samples were collected in 2 additional localities (locs. 38
and 42). Stratigraphic and lithologic data on the shallow subsurface were
obtained from lithologic logs for 1l water wells, ranging in depth from
335 to 1,560 ft.

Stratigraphic and Lithologic Characteristics. The Idaho Group in the
Murphy-Chalk Hills subarea consists of unconsolidated to poorly consoli-
dated deposits of fine-grained sand, silt, and clay with minor deposits
of medium- to coarse-grained sand and conglomerate. The authors' work
was limited to localities with outcrops of the medium- to coarse-grained
or conglomeratic rocks, with the exception of leocality 40, which includes
outcrops of oolite.
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The medium— to coarse-grained or conglomeratic rocks are poorly sorted
to well sorted and form beds less than 20 ft thick, where the total thickness
is exposed. These rocks are conglomeratic and medium hard to hard in most
of the localities. The degree of cementation is varied; siliceous, and
ferruginous cement are present. There is evidence in 6 localities that the
rocks are fluvial in origin; in 5 localities the rocks form lenticular
channel deposits. Tn addition, the rocks are arkosic In one locality,
iron stained in 3 localities, contain carbonaceous material in 1 locality,
and contain silica-replaced wood and other fossils in 3 localities.
Tuffaceous rocks are superjacent or subjacent ts» the coarse-grained rock
in two localities.

Data on the depth and thickness of sand intervals in the shallow
subsurface in the Murphy-Chalk Hills subarea were obtained from lithologic
logs for 11 wells (P1. 2). Additional data on grain size and hardness
were obtained from the logs for 4 wells.

The overall percentage of sand (excluding nonsedimentary rocks and
alluvium) is 20 percent or less in 8 of the 11 wells. It is more thanm
about 40 percent in 3 wells (wells 68, 69, and 100).

According to the logs, sandstone or conglomerate beds more than
approximately 20 ft thick are present in each of the wells. The presence
of coarse-grained sandstone or conglomerate is reported in logs of 4 wells
(wells 74, 97, 99, and 100) and hard sandstone beds are present in 2 wells
{wells 68 and 90).

Chemical Characteristics. Seventeen samples of the Idaho Group In
the Murphy-Chalk Hills subarea were analyzed for equivalent uranium,
thorium, and potassium by gamma-ray spectrometry. Seven of these were
analyzed for 69 elements by emission spectroscopy. Two water samples
were analyzed for 1k Oa.

The mean equivalent uranium content of 22 samples of the Idaho Group
from the southern part of the basin 1s 5.4 ppm (Table 1), somewhat higher
than the mean of the Idaho Group in the Boise-Weiser subarea (3.9 ppm)} and
also higher than the mean for all project samples (4.0 ppm}. The following
characteristics of the Idaho Group in the Murphy-Chalk Hills subarea are
noted from an equivalent uranium-thorium plot for individual samples
(Fig. 9).

1. Four samples are anomalously high in equivalent uranium relative
to equivalent thorium (samples 37-5, 41-3, 63-1, and 63-2).

2, In none of the four "class A" (generally argillaceous) and
"class "B" (generally non-argillaceous) samples is the class A sample
significantly enriched in equivalent uranium relative to equivalent
thorium, when compared with the class B sample.

Anomalously high concentrations of at least one of the possible
chemical iandicators of favorability were found in 5 samples from 3
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separate localities in the Murphy-Chalk Hills subarea (Table 6). These
results are considered evidence of uranium favorability because of the
following:

1. The equivalent uranium content of at least one sample in each
locality is anomalously high relative to equivalent thorium when compared
with the leagt-squares, best-fit correlation line on an equivalent uranium—
thorium plot (for example, samples 37-5, 41-3, 63-1, and 63-2; Fig. 9).

2. The equivalent uranium content of samples from 2 localities
(41-3 and 63-2) 1s anopalously high when compared with the mean concen-
trations in either (1) the group of samples from the Murphy-Chalk Hills
subarea or (2) all project samples (Table 6).

3. The anomalously high equivalent uranium content 1s supported by the
anomalously high value of at least one of the other indicators. In at
least one sample from each of the 3 localities, the eU/eTh ratlo, considered
to be cne of the most important indicators, 1s also anomalously high.

The Uas0s content of water emerging from the basalt member of the
Chalk Hills Formation (loc. 42) is 1.8 ppb (App. F), much higher than
the mean (0.9 ppb) of all project water samples and the highest of all
the water samples analyzed. This is not sufficiently high, however, to be
considered evidence of uranium favorability.

Uranium Favorability. The Idaho Group in the surface and shallow
subsurface of the Murphy-Chalk Hills subarea is rated of moderate to great~
est favorability because of moderately favorable stratigraphic and lith-
ologic characteristics and highly favorable chemical characteristics.

The favorable stratigraphic and lithologic characterilstics are summarized
as follows:

1. Moderate sandstone percentage (10 to 25 percent) in all 8§ of 11
water wells and high percentage (40 to 60 percent) in 3 wells; also low
to moderate sandstone percentage (5 to 20 percent) in surface localities
(locs. 33, 37, and 63; App. A).

2. Thick sequences of sandstone, from 100 to 700 ft, on the basis of
water well data.

3. Presence of sandstone or conglomerate beds more than 20 ft thick
in each of the wells.

4. Surficlal evidence of fluvial origin and some degree of present
or original permeability.

5. Presence of feldspar, iron staining, and carbonaceous material
in some localities.
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Table 6. Anomalous elemental concentrations in samples
of the Idahe Group, Murphy-Chalk Hills subarea

All samples

Locality — anit mumber,

Possible in formation rock Type
indicator or project af
element mmber 37-5 41-3 63-1 63-2 63-3
or ratio detected mean std dev cgl 55 sltst cgl 88
el (ppm) 22/22 5.4 4.1 9.5 13.6 11.6 16.6 7.0
¢U/eTh 22/22  0.35 0.20 0.75  0.82  0.73  0.50  0.20
eU/eKx10, 000 22/22 3.0 3.1 ETZ— 8.2 10.84 9.9 7.0
eTh/eKx10, 000 22/22 8.5 7.5 4.6 10.0 14.8 19.7 35.7
B (ppm) 36/38 27 21 NA NA 50 20 10
Cr (ppm) 23/38 13 8 NA NA 20 ND ND
Li (ppm) 20/38 12 18 NA NA 30 ND ND
P (ppm) 14738 see note d NA NA  >»10,000 10,000 ~»10,000
vV (ppm) 34/38 50 47 NA NA 80 40 10
2% The statistics relative to el, eTh, and ek are for the named formation; statistics

relative to the remaining elements are for all project samples analyzed by emisgsion

spectroscopy.

b cgl=conglomerate; ss=sandstone; sltst=siltstone; NA=~not analyzed for; ND=not detected.
Two underlines indicates value is two or more standard deviations above the mean; one
underline indicates about ome standard deviation above the mean.

E/ First number is number of samples in which element was detected; second number is number
of samples in formation or project, as applicable,

d
Yy See Appendix D for distribution of values.



The favorable chemical characteristics of surface samples include (1)
high mean equivalent uranium content (5.4 ppm)}, the highest of any sample
group in the project, and (2) chemical characteristics indicative of favor-
ability in 3 localities,

The favorability of the Idaho Group in this area is probably close
to that of the Sucker Creek Formation, considering such factors as sand
percentage and chemlcal characteristles. The Sucker Creek Formation,
however, contalins a higher percentage of tuffaceous material.

In this area, the Idaho Group is probably less favorable than in
the Boise-Weiser subarea, considering the lower percentages of potential
host rock and carbonaceous materlal in the Murphy-Chalk Hills subarea.

Because the only formations recognized in the surface and shallow
subsurface of the Murphy~Chalk Hills subarea are those in the Idaho Group,
the entire subarea is rated of the same favorability as the Idaho Group:
moderate to greatest.

Castle Butte Subarea

Stratigraphic and lithologic data on the Idaho Group in the Castle Butte
subarea were obtained from surface studies in 2 localities (described below)
and from lithologic logs for 5 water wells (Pl. 2), ranging in depth from
1,620 to 3,080 ft. Chemical data were cobtained from the analysis of 1
water sample (loc. 38, App. A).

Stratigraphic and Lithologic Characteristics. The Castle Butte sub-
area is physiographically characterized by grass-covered, low rolling hills
and flatlands. The Idaho Group is poorly exposed.

A section of the Idaho Group, approximately 100 ft thick, 1s exposed
1-1/4 miles northeast of Fossil Butte along an unimproved road. The section
consists of poorly comsolidated siltstones, tuffaceous siltstones, and
sandstones in parallel even beds. The siltstones, which compose about 80
percent of the section, are greenish-gray, thin bedded, moderately hard, and
friable. Thin, gray scoriacious ash beds are Interbedded with the siltstones.

Sandstones in the Fossil Butte section are brownish to tan-gray, fine to
medium grained, soft, friable, poorly to moderately well sorted, and micaceous.
Thin, moderately well-scorted, coarse-grained sandstones are interbedded with
the fine- to medium-grained sandstones. A section exposed in a road cut along
Idahe state highway 45 northwest of Oreana consists of very fine-grained, soft,
friable sandstone and soft, unconsolidated siltstone.

According to the lithologic logs of 5 water wells in the Castle Butte
subarea (wells 75, 76, 81, 82, and 83; App. G), the shallow subsurface interval
of the Idaho Group consists almost entirely of shale. Except for near-surface
deposits tentatively ldentified as alluvium, no sand intervals are reported.
The overall sand percentage is less than about 5 percent in all of the wells,
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Radioactivity and Chemical Characteristics. The radioactivity in the
two localities studied, as measured with a field scintillometer, 1is below

average.

The U30¢ content of water flowing from an artesian well (loc. 38) is
0.4 ppb (App. F), less than the mean (0.9 ppb)} for all project water samples.

Uranium Favorability. The characteristics of the Idahc Group in the
surface and shallow subsurface in the Castle Butte subarea, especially
with regard to the overall percentage and thickness of medium- to coarse-
grained or conglomeratic deposits, are consistent with a least favorable
rating.

Reynolds Basin Subarea

Stratigraphic and lithologic data were gathered and rock samples were
collected in 2 localities (locs. 34 and 35) in the Reynolds Basin subarea.
Additional stratigraphic and lithologic data were obtained from the report
of McIntyre (1966), who informally applied the name Reynolds Basin Group to
"an intertonguing sequence of olivine basalt flows, silicic tuffs, diatomites,
arkosic sands and granitic gravels, and felsitic to glassy flows of latite."
The maximum thickness of the group, according to McIntyre (1966), rarely
exceeds 1,000 ft. The age 1s probably late Miocene or early Pliocene. 1In
the absence of correlations between the subdivisions of the Reynolds Basin
Group and the formations evaluated in the present report, the discussions
of sedimentary rocks in this group are included with those of the Idaho Group.

Stratigraphic and Lithologic Characteristics. McIntyre (1966)
divided the Reynolds Basin Group into 7 units, but only 2 of these
units, the Boston Ranch unit and the "arkosic unit," contain signifi-
cant beds of sedimentary rock.

The Boston Ranch unit, up to 800 ft thick (McIntyre, 1966, p. 127),
consists of "altered fine vitric tuff, diatomite, pumicite, pumice breccia,
and lignite" with subordinate "detritus derived from granitic or basaltic
terranes" (McIntyre, 1966, p. 125). The "arkosic unit," up to 150 ft thick,
consists of "fluviatile deposits of arkosic sand, granitic gravel, and clay
found in the east-central and northeastern part of the Reynolds Basin"
(McIntyre, 1966, p. 135).

The authors studied a sandstone unit {(loc. 35, App. A) that may be
representative of sedimentary rocks in the Boston Ranch unit. The sandstone
1s medium grained, well sorted, soft, and biotitie. It forms a tabular
unit with internal cross bedding, which is apparently fluvial in origin.
Sandstone, perhaps representative of the arkosic unit, was studied in
locality 34 (App. A). In this locality the sandstone 1s coarse grained,
well sorted, very hard, and biotitic. The rock is cemented with siliceous
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material and contains silica-filled fractures. The sandstone unit includes
many conglomeratic lenges up to 1 ft thick. In other localities (not
described in this report), the sandstone 1s poorly sorted.

Chemical Characteristics. Two samples of the Reynolds Basin Group
from the Reynolds Basin subarea were analyzed for equivalent uranium,
thorium, and potassium by gamma-ray spectrometry. The equivalent uranium
contents of the two samples are 2.8 and 2.0 ppm (loc. 34 and 35, respec-
tively). Both figures are about half the mean (5.4 ppm, Table 1) for
all samples of the Idaho Group from the southern part of the project
area and significantly less than the mean for all project samples (4.0
ppm). On an equivalent uranium-thorium plot of individual samples
{(Fig. 9), the points that represent these samples are not sufficiently
far from the correlation line to be consldered anomalous.

Uranium Favorability. The Idaho Group (Reynolds Basin Group of
McIntyre, 1966) in the Reynolds Basin subarea 1s considered moderately
favorable (Fig. 10) because of the following criteria:

1. There is an appreciable thickness of medium- to goarse-grained sand-
stone in the group, up to 150 ft.

2. The sandstone 1s arkosic and, at least in part, poorly sorted.
3. The pandstcne forms beds more than 20 ft thick.

4. Tuffaceous rocks are present in the section, underlying the
potential host rocks.

5. Lignite beds are present in the sectionm.

On the negative side, the equivalent uranlum content of two samples
collected is relatively low, and the potential host rocks (arkosic unit
of Reynolds Baszin Group) have low permeabllity because of siliceous cement.

Parts of the subarea mapped as granitic rocks (Pl. 2) are least
favorable (Fig. 10) 1in accordance with the definition of that rating.
Those parts mapped as Columbia River Basalt or Silicic Volcanics undi-
vided are rated least favorable because of the probability that the
thickness of Cenozoic sedimentary rocks underlylng these areas is not
more than 100 £t. The latter conclusion was reached because sedimentary
rocks have not been mapped between basement (granitic) rocks and the
Columbia River Basalt or Silicic Volcanics in the area.

Nampa Subarea

Stratigraphic and lithologic data on the Idaho Group in the Nampa
gubarea were obtained from (1) lithologic logs for 9 water wells, ranging
in total depth from 524 to 1,263 ft (Pl. 2 and App. G), and (2) lithologic
and (or) electric logs for 5 petroleum test wells, ranging in total depth
from 3,048 to 11,963 ft (Pls. 2, 3, and 4). Information on radioactivity
was also obtained from a gamma-ray log for ome well {well 12, P1. 3).
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Stratigraphic and Lithologic Characteristics. About half of the
well logs are of good quality; the remainder, of fair quality. Infor-
mation on depth and thickness of sand intervals 1s available for all of
the wells; on grain size, for 7 wells (wells 21, 35, 36, 42, 45, 47, and
53); on hardness or degree of consolidation, for 5 wells (wells 12, 21,
35, 47, and 48); on depth to basement rock, for one well (well 56); and
on characteristics of individual beds peesibly related to favorabillity
for 5 wells (wells 21, 35, 36, 49, and 53),

The overall percentage of sand in the shallow subsurface interval of
these wells ranges from about 10 percent to 70 percent. In only 2 wells
(wells 13 and 21; P1. 3 and 4, respectively) 1s there less than 20 percent
sands.

Additional characteristics of the sand intervals, reported on individual
logs, are (1) presence of sandstone beds more than 20 ft thick (most wells);
(2) presence of medium- to coarse-grained sandstone (all wells with grain
size information); (3) different degrees of consolidation or hardness (wells
21, 47, and 48); (4) unconsolidated nature (wells 12 and 35); (5) presence
of tuffaceocus rocks in the upper part of the interval (wells 21 and 36);

(6) presence of gas (well 21) and "wood" (interval 221 to 229 ft, well 49)
as possible reductants; (7) presence of pyrite (interval 520 to 525 ft,
well 35); and (8) possible oxidation of sandstone (interval 324 to 396

ft, well 53). Basement rock, tentatively identified as Columbia River
Bagalt, was reached at a depth of 676 ft in well 56.

Radioactivity Characteristics. The gamma-ray log (well 12, Pl. 3) was
examined for evidence of abnotmal radioactivity in the shallew subsurface.
No part of the log is considered anomalous. The highest radicactivity,
about twice background and nearly off-scale, is in a siltstone interval
from 745 to 800 ft.

Uranium Favorability. The stratigraphic and lithologlc character-
igtics of the Nampa subarea (especially sand percentage, thickness of
beds, grain size) in the shallow subsurface are consistent with a rating
of moderately favorable.

Mountaln Home Subarea

Stratigraphic and lithologic data on the Idaho Group in the Mountain
Home subarea were obtained from lithologic logs for 9 water wells, ranging
in total depth from 535 to 1,150 ft (Pl. 2). In each of these wells a
thick sequence of basalt interbedded with sedimentary rocks was penetrated.
The basal depth of this sequence ranges from 220 ft (well 66) to 920 ft
(well 72). The base of the basalt sequence was probably not reached in 4
of the 9 wells (wells 65, 67, 70, and 78), which ranged in total depth
from 535 to 795 ft.
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Sedimentary rocks, perhaps correlative with the Idaho Group, were
reached in 5 of the wells (wells 64, 66, 71, 72, and 77). The thickness of
the sedimentary sequence ranges from 94 ft (well 77) to 343 ft (well 66).

The upper 500 ft of the shallow subsurface interval in the Mountain
Home subarea 1s considered least favorable because of the predominance of
basalt. The 500- to 1,500-ft interval is also probably least favorable
for the following reasons:

1. The presence of gravel in the sedimentary sequence below the
basalt in 3 wells (wells 64, 66, and 72). In one well (well 72), the
gravel continues teo a depth of 1,150 ft.

2, The composite thickness of the uppermost formations of the Idaho
Group (Black Mesa Gravel, Bruneau Formation, and Tuana Gravel, formations
not evaluated in the present study because of age and poor consolidation) is
about 1,000 ft.

The 1,500- to 2,000-ft interval {approximately) may include parts of
the Glenns Ferry and Chalk Hills Formations, each estimated to be about
300 ft thick.

On the agsumption that the basal part of the shallow subsurface
interval in the Mountain Home subarea contains sedimentary rocks correl-
ative with those in the Nampa subarea {rated as medium favorable), the
Idaho Group in the Mountain Home subarea is rated moderately favorable.

Glenns Ferry-Hagerman Subarea

Stratigraphic and lithologic data on the Idaho Group in the surface
and shallow subsurface in the Glenns Ferry-Hagerman subarea were obtained
from (1) published reports (Malde and Powers, 1962; and Malde and others,
1963); (2} field reccnnaissance; (3) field studies of two localities (locs.
44 and 45, App. A); (4) lithologic logs for 18 water wells, ranging in total
depth from 240 to 4,000 ft (P1. 2 and App. G); and (5) lithologic and (or)
electric logs for 3 petroleum test wells ranging in total depth from
2,068 to 9,678 ft (Pls. 2 and 5). Chemical data were also obtained from
analyses of 2 rock samples.

Stratigraphic and Lithologic Characteristics. Much of the Glenns
Ferry-Hagerman subarea 1s underlain by the Glenns Ferry Formation of the
Idaho Group (Pl. 2). The older Chalk Hills Formation is not known to
crop out in the area.

The Glenns Ferry Formation consists of (1) even-bedded claystone,
siltstone, and very fine sandstone (predominantly lacustrine) and (2)
fine- to ccoarse~grained fluvial sandstone. The authors' work was limited
to studies of the fluvial sandstones.
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The flyvial sandstones are generally well sorted, cross bedded, and
poorly congelidated. Poorly sorted, coarse-grained sandstone is locally
preseat (loc. 44). Hard, well-gorted, feldspathic sandstone is present
at Grindstome Butte (loc. 45) and at several other localities in the
aresa.

Lithologic logs for 17 of the 21 wells (including 3} petroleum test
wells) are of fair to good quality. The logs for 4 water well (wells
88, 89, 91, and 103) are of poor quality and consequently were not used
in the evaluation.

The 17 wells with acceptable lithologic logs were grouped according
to probable formations penetrated as follows:

1. Quaternary sedimentary rocks, based on the presence of gravels
(wells 79, 85, and 107; total depth, 240 to 730 ft).

2. Quaternary basalt (wells 92, 93, 102, and 109; total depth, 362
to 830 ft).

3. Glemns Ferry and (or) Chalk Hills Formations (wells 29, 31, 34, 37,
58, 84, and 101; total depth, 460 to 9,678 ft),

4. Tertiary silicic volcanics, basalt, and Quaternary sedimentary
formations (wells 104, 105, and 106; total depth, 800 to 1,204 ft).

The Idaho Group in areas represented by wells in groups 1 and 2
(above) can be rated only by making assumptions as to the characteristice of
the remainder of the shallow subsurface interval not penetrated by these
wella. (This is analogous to:the situation in the Mountain Home subarea.)
Additional characteristics of the wells in group 3 are discussed below.
The area represented by the wells in group 4 must be considered least
favorable because of the absence of pre-Quaternary sedimentary rocks.

In six of the seven group 3 wells that penetrated sedimentary for-
mations, sand composes less than about 20 percent. In one well (well 84),
sand compoaes about 70 percent. In most of the wells, 20-ft beds of sand-
stone are reported. In two logs describing grain size (wells 34 and 58),
the presence of medlum-grained to coarse-grained sandstone is noted. Arkosic
sandstone is reported in the log for well 58. Different degrees of hardness,
from goft to hard, are reported in the log for well 101. Pyrite is reported
in well 34. 1In general, the two intervals conaidered most favorable in
these wells are the 223- to 283-ft interval of coarse arkoelc sandstone
in well 58 and the 1,730~ to 2,000-ft interval of very fine to medium-grained
sandstone with a trace of pyrite in well 34.

Chemical Characteristica. Two samples of the Idahe Group in the
Glenns Ferry-Chalk Hills subares were analyzed for equivalent uranium,
thorium, and potassium by gamma-ray spectrometry. The equivalent uranium
contents are 2.0 and 2.6 ppm (locs. 44 and 45, respectively). Both
values are less than half the mean (5.4 ppm; Table 1) for all samples
of the Idaho Group from the scuthern part of the project area and are
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significantly less than the mean for all project samples (4.0 ppm). The
locations of the points representing these samples on an equivalent
uranium-thorium plot for individual samples (Fig., 9) are not anomalous.

Uranium Favorability. The characteristics of the Idahe Greup in
the surface and subsurface in the Glenns Ferry-Hagerman subarea are,
in general, consistent with a moderately favorable rating (Fig. 10).
The overall sand percentage is moderate (from 10 to 20 percent) in
wells that penetrate the entire shallow subsurface interval (wells
29, 31, 34, and 37). Thick beds of medium- to coarse-grained sandstone,
up to 100 ft thick, are present in most of these wells. Faverable
characteristics such as the presence of arkose or pyrite are reported
in two wells. '

At least a part of the Glenns Ferry-Hagetrman subarea (not shown on
Fig. 10) must be considered least favorable because of the absence of
formations being evaluated (wells 104, 105, and 106; Pl. 2).

Gooding Subarea

Stratigraphic and lithologic data on the subsurface in the Gooding
subarea were cobtained from lithologic logs for 6§ water wells, ranging
in total depth from 408 to 790 ft {(Pl. 2 and App. A):. Four of these
wells (wells 73, 94, 95, and 108), ranging in depth from 529 to 790
ft, do not reach the base of the thick sequence of basalt tentatively
identified as Idaho Group. Sedimentary rocks, perhaps belonging to the
Idaho Group, are present in the interval 408 to 473 ft of well 80 (total
depth 473 ft) and the interval 459 to 547 ft of well 110 (total depth 730
ft). Rhyolitic volcanic rocks (tentatively identified as Tertiary Silicic
Volcanics undivided, Pl. 1) underlie the sedimentary rocks in well 110,

The sedimentary sequence in well 80 consists of hard and soft sandstone
with some gravel, according to the drillers' log (App. G). This may be a
local feature, comsidering its proximity to outcrops of the older silicie
volcanics (Pl. 2)., The sedimentary sequence in well 110 contains about
10 percent sandstone.

The Idaho Group in the shallow subsurface in the Gooding subarea 1is
considered of possible moderate favorability (Fig. 10) on the basis of the
probability that strata of moderate favorability, similar to those in the
neighboring Glenns Ferry-Hagerman subarea, underlie the thick sequence of
Quaternary rocks. If the entire sequence of Quaternmary rocks representing
the upper Idaho Group (estimated to be 1,000 ft, Malde and Powers, 1962)
1s present underlying up to 800 ft of Snake River Group, the rocks of
moderate favorability are in the basal 200 ft (approximately) of the shallow
gubsurface interval.

There is evidence that at least a part of the Gooding subarea (not

shown on Fig, 10) 1s least favorable. In well 110 there are less than
100 ft of sedimentary rocks that might be in the formations being evaluated.
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Camas Prairie Subarea

Stratigraphic and lithologic subsurface data in the Camas
Prairie subarea were obtained from lithologic logs for 4 water wells,
ranging in total depth from 308 to 578 ft (wells 59, 60, 61, and 62, Pl. 2;
App. G). Granitic bapement rocks were reached at a depth of about 500 ft
in wells 61 and 62. The remainder of the section in each of the wells is
tentatively identified ag Quaternary in age because of the presence of
gravel throughout the sedimentary sequence in 3 of the 4 wells. This
identification is consistent with the fact that Tertiary sedimentary rocks,
poseibly correlative with the Chalk Hills or Glenns Ferry FPormations, have
not been mapped in the area (P1. 1).

The Camss Prairie subarea is rated least favorable (Fig. 10) because
of the absence of the formations being evaluated.

Mount Bennett Hills and Winter Camp Subareas

The Mount Bennett Hills and Winter Camp subareas are rated least
favorable because the formations being evaluated (Chalk Hills and Glenns
Ferry Formationa) are absent. All but small parts of thege subareas are
mapped ag Cretacepus granitic rocks, Challis Volcanics, Idavada Volcanics,
and Banbury Basalt.

Twin Falls Subarea

The Twin Falls subarea was mapped as basalt of the Glenns Ferry Formation
by Malde and others (1963). It is not considered likely that a significant
sequence of Tartiary sedimentary rocks (more than abeout 100 ft) underlies
these basalt flows for the following reasons:

‘l. Contiguous areas to the south and west are mapped as either
Banbury Basalt or Idavada Volcanics, both of which underlia the formations
being evaluated.

2. In well 100, there are less than 100 ft of sedimentary rocks that
may be considered as being in the Chalk Hills or Glenns Ferry Formations.
This well is located just north of the subarea boundary.

3. There should be less sedimentary rock throughout this subarea
{south of well 110) because it is further from the axis of the basin.

Because of the probable ahsence of a significant sequence of sedimentary

rocks in the formations being evaluated, the Twin Falls subarea is rated
least favorable.

IDAHQ GROUP (DEEP SURSURFACE)

Stratigraphic and lithologic data on the deep subsurface interval in
the project area were obtalned from (1) lithologic and (or) electric logs
for 12 petroleum test wells (P1. 2), ranging in total depth from 2,775
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to 11,963 ft and (2) lithologic logs for 4 deep water wells, ranging in
total depth from 2,960 to 4,000 ft. Of the deep wells, 10 are in the
Boise-Weiser and Nampa subareas; 3 are in the Castle Butte subarea; and

3 are in the central part of the Glenns Ferry-Hagerman subarea. Information
on radioactivity in the deep subsurface was obtained from gamma-ray loge

for 2 wells (wells B8 and 12, P1. 3).

Boise-Weiser and Nampa Subareas

Depth of the 10 deep wells in the Boise-Weiser and Nampa subareas
ranges from 2,775 to 11,963 ft. Of the 10 wells, 9 are less than 5,200
ft deep.

The relative uranium favorability of deep subsurface intervals was
determined solely on the basis of sandstone percentage (Table 7). The
relative favorability varies from least to greatest in the wells, and
there is no general pattern to the favorability except that two of the
three wells with high favorability intervals (wells 2 and 3) are also the
nearest to the edge of the basin.

No part of the two gamma-ray logs {(wells 8 and 12, Pl. 3) can be
considered as characterized by abnormal radiocactivity in the deep subsurface.

Castle Butte Subarea

The total depth of 3 deep water wells in the Castle Butte subarea
ranges from 2,960 to 3,080 ft (P1. 2). The relative uranium favorability
of the deep subsurface interval of two of these wells {wells 75 and 76) is
low, based on the percentage of sandstone (less than 5 percent). The
relative favorability of this interval in the third well (well 81) was not
determined, because it depends on the interpretation of units described
in the log (App. A) as "rock."

Glenns Ferry-Hagerman Subarea

The total depth of the 3 deep wells in the central part of the Glenns
Ferry-Hagerman subarea ranges from 3,808 to 9,678 ft (Pl., 2). The relative
uranium favorability of the deep subsurface intervals, based on the percentage
of sandstone, ranges from least to greatest (Table 7). In general it appears
that the upper part of the deep subsurface interval in the wells (2,000 to
3,200 ft in well 29; 2,000 to 4,220 ft in well 34} is most favorable and the
deeper part (3,200 to 3,808 ft in well 29; 4,220 to 9,002 ft in well 34;

2,000 to 4,000 ft in well 37) is least favorable.
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Table 7. Relative favoranility of deep subsurface intervals
Favorability
1 th Parcant Sandstone .
!:;.: mr.gql (tt);‘f sandetone (set.) characteristice rating
Boise-Weisar and a subaress
2 2,000 - &,011(TD) 40 - greatest
3 2,000 ~ &,017(1D) 75 - Rreatest
5 2,000 - 2,775(1D) <15 -— least-moderate
8 2,000 - 3,521(TD) <5 tuffaceous, in least
part
12 2,000 - &,528(TD) 20 some fine to med. moderate
grained; arkosic
in interval
3,430 - 4,530
13 2,000 -~ 3,048(TD <10 - leaat
20 2,000 = 3,650(TD) <5 - least
21 2,000 - 4,460 0 fira to frisble;  greatest
gas shows; mostly (2,000 - 3,160}
fine o medium moderate
grainad; some beds (3,160 - &,460)
whitisgh, tuffaceous,
feldspathic
&, 460 - 5,189(TD) <5 - least
15 2,000 - 3,850 5 fine to coarse least
grained, poorly
sorted, calcareous,
in interval 3,370~
3,450
3,850 - 6,250 <5 -— least
6,250 - 7, 800 5. fine to medium least
grained with carbon-
aceous material;
' pyrite in underlying
shale
7,800 - 8,73 <5 - leaet
8,730 - 9,090(TD) <20 vary fine grained least-moderace
tuffaceoun
k! 2,000 - 2,350 <5 - least
2,350 ~ 3,610(TD) <5 - least
Glanns Ferry-Hagerman gubarea
29 2,000 ~ 3,200 50 interbadded Boderace -
"lime" and lava Erentegt
3,200 ~ 3,808(1D) <5 -= least
34 2,000 - 4,220 60 some beda white, soderate-
fine to coarse greatesl
grained, with trace
of pyrite
4,220 - 4,7%0 <5 - leawt
4,750 - 9,002(TDL) 5 aome medium to least
coarse grained;
some arkosic
37 2,000 - 3,900 <5 - least
3,900 - 4,000 <5 -— least
al

T = total depth; TDL = total depth logged.
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APPENDIX A

STRATIGRAPHIC AND LITHOLOGIC DATA
FOR SAMPLE LOCALITIES

LOCALITY 1. STARVIEW ROAD

SW;NERSW: gec. 19, T. 3 N., R. 3 E.; Bolse meridian; Ada County, Idaho. The
section described below 1is exposed along Starview Road. Units 1 and ? are
exposed in a roadeut about 500 feet from the Intersection with Idaho state
highway 21, opposite the Boise Cascade mill. In the Idako Group according
to Newton and Corcoran {1963, P1. ).

Estimated
Onit thick. {ft)
3. Mot deseribed in detail; claystone, reddish brown; soft, with
sandstone stringers L T X 1]
2. Sandstone, yvellowlsh gray (weathers to streaked light yellowish
gray}; coarse grained, moderately well sorted; medium hard,
friable and earthy (weathered surface 1is smooth}; lenticular,
massive bedding; lower centact shatp and regular, Sample
12001........................................................ 10
1. Sandstone, grayish yellow {(weathers to light gray); fine grained,
well sorted; medium hard, friable and earthy, clay cement;
lenticular bed with internal thin, parallel even hedding; low—
e@r contact sharp and regular; some interbedded thin layers
of claystone, Sample 12002, .. 0uueniornnencnrsnrernnnennnnnn 3

Total estimated thickness

I T PR 1 I ]

LOCALITY 2. BARBER ROAD

iE%SWhNEY sec. 19, T. 3 N., R. 3 E.; Boise meridian; Ada County, Idaho. The
section exposed on the south-facing slope of the hill north of Barber Road
consists of an estimated 150 feet of clayey fine grained sandstome and clayey
siltstone with some interbedded coarser grained clastic material. Samples
were collected from conglomeratic sandstone (unit 3) in the upper part of

the section, and claystene and fine grained sandstone from near the contact
between the lower sandy and overlylag clayey parts. In the Idaho Group ac-
cording to Newton and Corcoran (1963, P1. 1).

Estimated

Unit thick. (ft}
6.

Sandstone, clayey; fine grained L T T 1

5. Sandstone, conglomeratie, feldspathic; dusky yellow (weathers to
light gray); medium grained, well sorted; medivm hard, friable
and earthy (weathered surface smooth); medium, parallel even

bedding; contains wood fragments. Sample 12003..........,... 1D
4. Sandstone; fine grained L . 11
3. Claystone L I T 7

2. Claystone, graylsh orange (weathers to streaked medium orange
gray): medium hard, lcose and earthy (weathered surface is
smooth); parallel uneven external bedding; parallel uneven lami-
nar internal beds; lower contaet sharp and irregular; contdins
iron-steined sand stringers. Sample 12004. . ...iiennnrnnnsnnn 1

LOCALITY 2, {continued)

Estimated

Unir thick. (fr)

1. Sandstone, graylish yellow, (weathers to streaked light vellow—
ish gray); coarse grained, moderately sorted; containing car-
bonjized wood; medium hard, friable and earthy; clay cement;
very thin, parallel uneven bedding; lower contact gradational.
Sample 12005 collected from near top of unRle .....vuvvevuana, 20

LOCALITY 3., PENITENTIARY RIDGE EAST

SE4SWgSEY sec. 12, T. 3 N., R. 2 E.; Boise meridian; Ada County, Idaho. The
east-west trending ridge located north of the old state penltentiary and
mapped as Poisen Creek Formation by Newton and Corcoran (1963) is capped by

a hard and resistant sandstone which 15 approximately 50 feet thick. This
unit was sampled in two different areas (localities 3 and 4). 4 medium

hard sandstone unit stratigraphirally below the capping sandstone was sampled
at Locality 5. Also, a soft sandstone and siltstone/claystone sequence in

a gully just scuth of this ridge, and probably separated from 1t by an east-
west fault, was sampled in locality 6. Poison Creek Formation according to
Newton and Corcoran (1963, P1l. 1).

Estimated
Unit thick. (fe)

l. Sandstone, conglomeratic, arkesic; very pale orange {weathers
mediu reddish gray); coarse grained, moderately well sorted;
hard, compact and earthy (weathered surface is smooth); sili-
cecus—-ferruginous cement; thin, planar crossbedding; lower
contact sharp and repular. Contalns massive 1 foot to 4 foot
beds of well cemented, poorly sorted, gray sandstone and con-
glomeratic lenses with three inch clasts of subrounded granitic
material. Forms cep rock at the top of ridge. Sample 12006, 15

LOCALITY 4. PENITENTIARY RIDGE WEST

NE%SE%SWy sec. 12, T. 3 N., R. 2 E.; Boise meridian; Ada County, ldahe. See
note under description of locality 3 regarding relaticnship of this and other
localities in the area. Poison Creek Formation, according to Newton and
Corcoran (1963, Fl. 1}.
Estimated
Unit thick. [ft)
1. BSandstone, conglomeratic, feldspathic; light greenish gray
(weathers medium browmish gray); coarse grained, mederately
sorted; very hard, compact and earthy (weathered surface is
smooth); siliceous cement; massive bedding; lower contact
sharp and regular. Contains local lenses of conglomerate with
granite and quartz clasts. Sample 12007........c00v0uvnevsn. 30
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LOCALITY 5. STATE PENITENTIARY

SENSWRSE%: sec. 12, T. 3 N., R. 2 E.; Boise meridian; Ada County, ldaho; 50O
vards northeast of old state penitentiary in bulldozer cut. B5See note under
description of locality 3 regarding relationship of this and other leocalities
in the area. Polson Creek Formation aceording to Newton and Corcoran {1963,
PI. 1).
Estimated
Unic thick. (fr)
1. Sandstone, conglomeratic, feldspathic; very pale orange (weathers

to streaked light orange gray); very coarse grained, moderately

sorted; medium hard, compact and carthy {weathered surface is

smooth); wvery thim, parallel, even bedding; castings, pellets,

graded bedding; lower contact gradational. Sample 12008..... 5

LOCALITY 6, STATE PENTITENTIARY WEST

NEHNWYNER sec. 13, T. 3 N., R. 2 E.; Boise meridian; Ada County, Idaho. See
nota under description of locality 3 regarding relatiomship of this and other
localities in the ares. The total section exposed in this gully is about 15
feet thick. The following are representative of the thin to very thin bedded
units in the section. Poison Creek Formatlon aceording to Newton and Corcoran
(1963, Pl. 1},
Estimated
Unitc thick, {ft)
2. Claystone; pale greenish yellow (weathers to streaked light yel-
lowish gray); containing carbenized woed; soft, plastic and
earthy; external tabular uneven bedding with internal wvery
thin, parallel uneven bedding, lower contact sharp and irregu-

lar. Sample 12010............. P 1

1, Sandstone; white {weathera to banded light yellawish gray);
medium grained, moderately sorted; containing carbonized wood;
nedium hard, friable and earthy; clay cement; thin, parallel
uneven bedding; lower centact sharp and irregular. Sample
L2000, wsa it ioveransursnsosorrnarinnosassransnnrsrannnrannanns 1

Total estimated thickness .....cciieiriisnionaentantsntisaanaans 2

LOCALITY 7. TABLE ROCK

SEMSEMNW: sec. 18, T. 3 N., R. 3 E.; Boise meridian; Ada County, Idaho.
Section of cap rock on northeast rim of Table Rock. May be correlative with
hard sandstone in localities 3 and 4, Idaho Group; mapped as idaho forma-
tion by Savage (1958, Fig. &).
Estimated
Unit thick. (ft)
l. Sandstone, conglomeratic, feldspathic; pinkish gray (weathers
to streaked light brownish gray); very coarse grained, well
sorted; very hard, compact and earthy; siliceous cement;
medium size, parallel even bedding; lower contact sharp and

LOCALITY 7. (continued)

Estimated
Unit thick. (ft)
l.{cont.} regular. Resistant, cliff forming. Contailns localized
lenses of conglemerate. Bample 1201)......c.cvveuirninannsaan 50

LOCALITY 8. TABLE ROCK NORTH

SWHSWHNEY sec. 18, T. 3 N., R. 3 E.; Beise meridian; Ada County, Idaho,
Approximately 100 feet below the northeast rim of Table rock; in cut along
road to Table Rock. May be correlative with sequence in locality 6 except
containg gravel lenses. Idahe Group; mapped as Idaho formatien by Savage
(1958, Fig. 4).
Estimated
Unit thick, {ft)
1. Sandstone, feldspathic; yellowish gray (weathers to streaked

light orange gray); coarse grained, poorly sorted; soft, fri-

able and earthy, (weathered surface is smooth}; clay cement;

thin, parallel even bedding; lower contact sharp and regular.

Sample 12012, ... ivavrrorrrrranarrrannrnnns bensresnn enssernae 4

LOCALITY 9. CURRANT CREEK

NEYNwhNW% sec. 33, T. 5 M., R. 2 E.; Bolse meridiam; Ada County, Idaho; l.&
miles north along Curxant Creek from Jjunction with Dry Creek. The section
in this area consists of about 300 feet of pale yellowlsh gray to brown silt-
stone and/or claystone with some interbedded sandy siltstone and basalt or
bagsaltic conglomerate, This section, mapped ag Payette Formatiem {?) by
Savage (16958), is overlain by more than 50 feet of basalt. The following
unit, the most radicactive in the section, was sampled near the base of the
axposed section in the roadcut, where it 1s underlain and overlain by clay-
stone. Payette Formarion; mapped 23 Payette Formation (2) by Savage {1938,

Fig. 4).
Estimated
Unit thick. (ft)
1. Sandatcome, 1light olive brown {weathers to streaked medium brown):
fine grained, well sorted; wedium hard, friable and earthy;
(weathered surface 1s smooth); clay cement; very thin, parallel
even bedding; lower contact is sharp and regular, Contalns
abundant. biotite and scattered clast of basalt., Sample 12013. 10

LOCALITY 10. DRY CREEK RIDGE

NERSENSEY sec. 32, T. 5 W., R, 2 E.; Boise meridian; Ada County, Idaho. The
unit described below 1s part of a section of soft to hard sandetone adjacent
to the Currant Creek road, just south of the saddle batween Currant and Dry
Creeks. In the Idaho Group according to Wewton and Corcoran {1%63, Pl. 1).
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LOCALLTY 10, {contioued)

Estimated

Unit thick. (ft)

1. Sandetone, conglomeratic; dusky yellow {weathers to medium vel-
lowish gray); very coarse grained, well sorted;. medium hard,
friable and earthy; clay cement; external tabular uneven bed-
ding with internal massive bedding; lower contact sharp and
regular. Sample taken from 6 foot grader cut, Unit is poorly
exposed everywhere else, but capped by a resistant 1 foot to
2 foot thick sandstone. Sample 12014, ....ccvucensnnunonnsans 5

LOCALITY 11. SPRING VALLEY

SW4SWuNE: sec. 24, T. 5 M., R. 1 E.; Boise meridian; Ada County, Idaho. The
following section ie exposed on the north side of Spring Valley. Mapped as
Payette Formation by Savage (1958, Fig, 4). 0On the assumption that unit 9
is the Columbia River Basalc, units 3 thru 8 should be Payette Formation,
and unit 11, Idahe Group.
Estimated

Unit thick. {ft)
11. Sandstone, granitic, conglomeratic; dark yellowish brown {weathers

to dark brown}; very coarse grained, well sorted; containing

fossll bone fragments and petrified wood; medium hard, compact

and earthy {(weathered surface 1s smooth); silicecus cement; mas-

sive bedding; lower contact is sharp and regular. Resistant

sandetone is located near the top of the bluff, Sample 12015. 3
10. Covered

D T T T T T T PP 11

9. Basalt

M 4[4
8. Siltstone and fine grained sandstone ,.....uovveevnriacavaoneens 30

7. Sandstone, conglomeratic, dusky yellow (weathers to light browmn—
ish gray); very coarse grained, poorly sorted; soft, friable
and earthy; calcite cement; massive bedding; lower contact gra-
dational. Poor outcrop of unconsolidated sediments. Sample

L 1
6, Sandstene, conglomeratic, medium to coarse grained ............ 80

5. Sandstone, conglomeratic, light clive browm (weathers to light
brown}; medium grained, poorly sorred; soft, friable and earthy;
c¢lay cement; massive bedding; lower contact 1s gradational,
Sample 12017, . it iiiiiininininnranrasarasincrnranreraannaas 30

4. Sandstome, light olive brown (weathers to banded light oranga
gray); medium grained, well sorted; soft, frilable and earthy;
clay cement; massive bedding; lower contact is gradational.
Sandstone is miracecus and iron stained. Sample taken at base
of unit, Sample F2018......iverinnnunsserrrernrecnocennanans 100

{continued)
LOCALITY 11. {(continued)
Estimated
Unit thick. {ft)

3, Sandstone, silty, dusky yellow (weathers to streaked light

orange gray); fine grained, moderately sorted; soft, friable

and earthy; thin, parallel, uneven beds, lower contact sharp

and regular. BSawple 12019......0vvevrervrrrnnviasnsasanansan 10
2, Covered ...veveunmrennvanrsvarrnraraarsasrtasrasaraansnsrnsares 100

1, Granfte .....vevuieeransrssansasssssnnrsansrsnnsanrannsasansanss 30

Total estimated thickneSs ....vvvivanrennsoonsrnassnssssnssnan, 563

LOCALITY 12. ROBBS CREEK

Wi NWy5F% sec. 4, T, 6 M., R. 2 E.; Boise meridian; Boise County, Idaha.
Approximately 70 feet of section is exposed in a sandstone bluff located
east of Idahe state highway 15, The unit described was sampled at the hase
of this bluff. Consldered to be in the Idaho Group. See discugsion in
text on distribution of the Idaho Group (sectfon on Cenczoic geology).

Estimated
Unit thick,. (ft}
1. Sandstone, pale olive (weathars to mottled medium gray); coarse
grained, poorly sorted; hard, compact and dull, {weathered
surface is rough); siliceonus cement; massive bedding, Sample
taken at the base of unit. Sample 12020......cc0vieururaana. 10

LOCALTTY 13, HORSESHOE EEND ROAD

M NuhsWy sec. 16, T. 6 N., R. 2 E.; Holse meridiesn; Boise County, Idaheo;
section in roadcut along Idaho state highway 15, south of Horseshoe Bend.
Comgidered to be in the Idaho Group. See discussion in text on distributiom
of the Tdzho Group {section on Cenozolc geclogy).
Estimated
Unit thick. (fr)
3. Claystone (2%); light olive gray, {(weathers to banded medium

brownish gray); medium hard, brittle, earthy; very thin,

parallel even bedded, lenticular channel; lower contact sharp

and regular. Sample 12024

Sandstone {98%); dusky vellow (weathers to light gray); medium

to very coarse grained, poorly sorted; soff, friable, earthy;

thin, planar cross bedding; lower contact sharp and regular;

characterized by irregular iron stained bands. Sample 12023

of medium grained sandstone from near the middle of the unit

adjacent to sample 12024 .. ..uroveiniacnrersrsviesanasnsnnnans 200




APPENDIX A

LOCALITY 13. {continued)

Eatimated
Unlt thick, gft ]
2. Sandstone, siley; light olive gray (weathers to banded medium
grayish brown}; fine grained, moderately sorted; abundant
carbonacecus material; medium hard, compact, earthy; wvery
thin, parallel even beds, some clay and coarser sand size
material; possible lake or pond deposit., Sample 12022....... 34

1. Sandstone, grayish vellow (weathers to light orangish gray);
rery coarse grained, poorly sorted; soft, friable, earthy,
with some medium hard lavers; thin, trough ecross bedding.
Sample 12021. . 0suveurronnrosusacnsavaransnsvsnsornnnvnvnsssas 20

Water sample taken from spring south of the measured section.
Water prcbably flowing from the Idahe Group. Sample 12025

Total estimated thickness .....veviiuirenroansansnasorsnarsnnsass 254

LOCALITY 14, COTTONWOOD CREEK

NwhSE%SWy sec, 9, T, 6 N., R. 2 E.; Boise meridian; Boise County, Idaho;
section in reoadcut aleng Idaho state highway 15, south of Horseshoe Bend.
Dutcrops of claystone such as in this roadcut are not widespread in the area.
considered te be in the Idaho Group. See discussien in text on distributien
of the Idaho Group (section on Cenczolc geolagy).
Egstimated
Unit thick. (ft)
1, Claystone; moderate yellowish brown {(weathers to medium brown);
carbonacecus; medium hard, brictle, earthy; parallel even
bedding. Sample L12026......iieuteitaitastoancasassannnsannss 19

LOCALITY 15. SWEET VALLEY SOUTH

RWyNEXNWY: sec. 14, T. 7 W., R. 1 E.; Boise meridian; Gem County, Idaho. A
section of sedimentary rocks, approximately 200 feet thick, iz poorly exposed
on the south slope of a hill on the Loy Drake property at the stated location.
This section can be seen from Idaho state highway 52 {a few miles east of

the town of Sweet) as a reddish brown colored, partly grassy, slope. Payette
Formation sccording to Savage (1961, Fig. 4). The section is described brief-
ly as follows:

Estimated
Unit _ thick, (ft)
3. Claystone, silcy; very poorly exposed; carbonaceous material... 40

4. Sandstone, clayey; yellowish gray (weathers to purplish gray);
fine grained, poorly sorted; carbonaceous:; soft, plastic,
earthy; messive bedding; lower comtact sharp and regular.
Sample L2028, ...t eneesnnnnnocumassrnnssosrrsanannnnnnsananan 2

{continued)

LOCALITY 15, {(continued)

Estimated
Unit thick. {ft)

3. Sandstone; grayish orange (weathers to medium brown); medium
grained, moderately sorted; soft, friable, earthy; calcite
cement; medium thick, parallel even bedding., Sample 12027.., 2

2. Sandstone; coarse graimned; very poorly exposed c...cvienniens.. 20

1. Claystone/siltstone; reddish brown; very poorly exposed; carbon-
aceous Material ...uverasnavessasstnssnrranrersiaraanennnsnss 150

Total estimated thickneSs ...everessarsssssansnssnareasnvsonans 214

LOCALITY 16. SWEET VALLEY WEET

SEXNW45EY sec. 10, T. 7 N., R. 1 E.; Boise meridian; Gem County, Idahs, The
following section 1g exposed in a recent roadcut on the west side of a grass
covered hill on the Loy Drake property near the town of Sweet. The coarse
grained sandstene forms channels which are about 20 feet wide and 1 te 3
feet thick. Payette Formation according to Savage (1961, Fig. 4).

Estimated
Unit thick, (ft}
4. Biltstome and fine grained sandstone, thin bedded ............. 3

3. Sandstone; coarse to very coarse grained, poorly sorted, cross
bedded; chanmel £111 ..vvuivuinasnnronnnsnssssacnnoenaennnanss 3

2. Siltstone, clayey; vellowish gray (weathers to medium gray);
poorly sorted; carbonized wood; medium, compact, earthy; mas-
sive, lenticular channel; lower contact sharp and regular.

Sampla 12030.. ... cuurvisistesannsnsnrsusrransaaasscnsransrans 1

1. Sandstone, arkesic; yellowish gray (weathers to light orangish
gray); coarse grained, poorly sorted; medium hard, friable,

earthy; trough cross bedded, lenticular channel., Sample
01 Y 3
Total estimated thickmesSS ....ccvveencecnnrasarasssannnrssnssss 12

LOCALITY 17, FREEZEQUT HTLL

CenterSEY% sec. 20, T. 6 N., R. 1 W.; Boise meridian; Gem County, Idaho. 4
thick section of the Idaho Group (as shown on Plate 1 of Newton and Corcorar,
1963) is exposed in a series of four roadcuts along Idaho state highway 16,
south of Emmett. The area is referred to locally as Freezecut Hill. The
total thickness of Idaho Group exposed in this area is on the order of 650
feet, based om chain-and-compass measurements. The actual thicknesa, how-
ever, may be greater or less than this because of possible faults between the
roadcuts and at least one known fault in the exposed sectiom., The section
exposed iz brlefly described below, The section exposed in roadcut 4 (the
poutherumost) generally overlies that in readcut 3, etc.

Samples were collected
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LOCALITY 17. {continued) LOCALITY 17. ({continued)

Estimated
from selected more favorable coarse Brained units and adjacent fine grained Unit thick. {fe}
(silty or clayey) units throughout the section. Most of the unitg are light 37. Sandstone, medium grained ... .. iiiiiniiianranaiiaanaranrnses 3
to wedium gray, seoft, friable, and tabular even. In the Idaho Group accord-

;nfttc Newton and Corcoran (1963, P1. 13, Esgim:teg Roadcut 3
TL.

thick, {ft)
Road ({The section in this roadeut owerlaps that in roadeut 4, by approximately
Roadeut 4 100 feer, barring the presence of major faults between the two roadecuts).
"""""""" Erosion surface — — = = = — - . _
36. Claystone/siltstone; medium bedded ....vevvvuinvunnuonnnacaianns 20
51. Seil, probably Quaternary b raea e et adreaaiaanas 75
50 35. Sandstone, coarse grained with zome pebbles; moderately well sort-
- Gravel, probably Quaternary; irregular lower contaet with 2 feet ed; fine gralned at the BaSE ...vvevensserresasrsnunrarusnanas 25
of relief LI T 2
49 i 34. Sandstone, fine grained; with siltstone and some claystome; thin
- Sandstone, fine to medium grained; medium hard, friable; cross to very thin bedded; may be carbonacecUS .....v.evvevsiinnneas 25
bedded; micaceous ..viveiviiiiiiinnininnns, s, 10
48 : 23, Sandstone, coarse to very coarse grained; pebbly in part; general-
- Sandstone, coarse to very coarse grained; well sorted; medium ly moderately sorted; well sorted at top; massive ........... 40
hard, friable ......cveiiiiiiirrnnnrnnnnn.n. 4
32. Sandstone, flne grained .....c.iiiiiiiisiinnnernrrenarrnrnasares 3
47. Sandstone, conglomeratic; pooTly Sorted ................. 20
46 31. Sandstone, yellowish gray; coarse grained, poorly sorted; calcite
. Sandstone, fine to medium grained or conglomeratic, in medium to cement. Sample 12036 .....ccuurennrannrrannraanracaranansana 3
very thin beds; little clay; some lenses of conglomerate ,... 25
30. Siltstone, calcareous, yellowish gray (weathers light gray to

45. Sandstone, coarse grained; massive; poorly sorted at the base, brownish gray); coarse grained, well sorted. Sample 12035... &4
well sorted at the top; contains 3 inch carbonacesus claystone
lenses B I 1.1 29. Sandstone, fine grained, with some coarse grains; thin bedded.., 8

28. <(Claystone and coarse grained sandstone; in medium to thin, sin-

44. Sandstone, fine to coarse gralued; in thin beds
uous beds; claystone contains organic material ........c.0... 15

P s
43, Sandstone, medium grained with some fine graimed and clayey sand-
stone, hardest unit in Freezeout Hill section; mediu 27. GSandstone, coarse grained, poorly sorted; massive; with long
bedded: H m to thin
e } crossbedded R A sweeping croasbeds .. ..iiiiiiiiiiiiiiri i e i aa e ranes 25
42, Conglomerate, pebbly: with some medium to coarse grained sand- 26. Fine grained sandstone and siltstone; thin to very thin beds;
stone; thick bedded crossbedded with ripple marks; some medium grained sandstone;
may contain carbonaceous material .......ovevvnnianrurannansa 10

B T T T 1.

——————— ST - === ==Fault - - - - - - - _ ____
41 25, Sandstone, fine to coarse grained; poorly to moderately well
- Sandstone, yellowlsh gray; fine to coarse grained, poorly sorted; sorted; medium to thin bedded; sowe lenticular beds ......... 20
very thin to medium bedded. Sample 12038 of ccarse grained
sandstone with carbonaceous streak From base of un 24, Coal/carbonaceous claystone, SOFL .uievivnsscvsrrrrnnrencaneans B
it ool 10
40, Claystone, silty, light olive gray; with some fine gsandstone or 23. Sandstone, medium to coarse grained; mederately well sorted ... 3

siltstone; medium to thin bedded; carbonacecus. Sample 12037

from top of unit e et bartt e atnaabenratrrrene, 12 Roadecut 2
39. Sandstone, pebbly; very poorly sorted; with moderately sortad (From the attitude of the beds it appears that the base of the section in

Very coarse sandstone at the top roadcut 3 should correlate closely with the top of the section iIn roadeut 2,)

L - 11
38. Claystone, siltstone, and fine sandstone; micaceous; in very 22. Not described in detail, Fine to coarse grained sandstone with
Ehin sinucus beds vuvvuverinenrnnsnnoess, 3 some siltstone; medium bedded with some thin and thick beds.. 100



APPENDIX A
LOCALITY 17. (continued)
Egtimated

Unit thick. (fe)
21, Claystoune, carbonaceous, pale yellowish brown; medium hard;

contains leaves. Sample 12034......... fhraaranaas Crreans e 2
20. Sandstone (fine grained)/silrstone; containing some coarse grains

of QUAYLZ . .viiennrii i isennn e s mm s n sty i1
19, Sandstone, coarse to very coarse gralned ...v.vnvsianssnsaunaan 6
18. Sandstone, fine to medium graimed ............vvvus PR veus 10

17. Claystone and fine to coarse grained sandstone; in thin te very
thin beds ...evivinrrrvavanrrrearrareares ivarrarararrraas beven 6

l6. Sandstone, fine gradnmed . ...iuiivisvmnrvscnacracnacianananaaan 20
15, Sandstone, coarse gralned, and pebble conglomerate; wvery poorly
sorted with lenses of heavy mineral concentrations; cross

bedded ..viuinivnunrrrvonnnrrossronrrarrannnnrensasnsrrarnsae vew 20

14, Sandstone, fine to mediuvm grained, becoming coarser upwards; silty
in part; thin bedded ........ P rraneas 20

13. Sandstone, ccarse grained, and pebble conglomerate wirh some
clayvey lenses; magsive with some crogs beds ..., .cvovaseucenns 35

12, Claystone to medium grained sandstone; wery thin bedded ....... 1

11. Sandstone, coarse grained; in part, pebble conglomerate; poorly
sorted. Sample 12033 of very coarse grained, moderately sorted,
yellowish gray sandstone .....c..ieeisucaansaroaniosaraansnns 15

10. Claystone, gilty; dark yellowish brown; carbonaceousg at bottom

and top. Sample 12032, .. ... .iiiiniiinnsarsanarsassnnrannsans 3

9. Sandstone, madium grained ........ceiieieitauicanaiaasannnsaraan 3

8. Covered ... vieeuwevansnannans b e ea e A e arar et et 10
Roadeut 1

7. Sandstone, coarse gralned ....... . ciiiiiii ittt iinniara iy 15

6. Sandstone, medium grained; fine gralned at bottom ....... PR 8

5. Coarse grained sandstone to pebble conglomerate; poorly sorted,

thin te very thin bedded ............. . 10
4, Sandstone, fine to mediuom grained; medium bedded ............ ‘e &
3. Conglomerate, PEDDLE .. uiineacianciorsnnsnssssonansnanarasanns 0.5

{continued)

LOCALITY 17. (continued)

Estimated
Unit thick. (ft)
7. sandstone, yellowish gray; very coarse grained, moderately well
sorted. Sample 12031.......ciiiuiiiiiannas dratiraaarr Ay 6
1, Covered ..... hherraas e I ve. 10
Total estimated thickneas ...... aresamsasmesrasraannan e . 811,35

LOCALITY 18. BLACK CANYON DAM

SEYSEXNWY sec. 22, T. 7 N., R. 1l W.; Boise meridian; Gem County, Idaho; along
irrigation canal, just north of Idaho state highway 52. Unit 1 is exposed
on the north side of the canal, units 2 thru 6 on the south side; unit 2 pro-
bably overlies unit l. Probably in the Idaho Group according to Newton and
Corcoran {1963, PLl, 1).
Estimated
Unit thick, (ft)
6, Sandstone, arkesic; yellowish gray, medium grained, well serted;

hard, resistant, compact and dull, becoming softer upwards

{weathered surface is rough); siliceous cement; massive bed—-

ding; lower contact sharp and Irregular; pebbly in places.

Semple 12073...i0c0rinannananes b samarnnears eraaraannrrars 40
5. Claystone, dark yellowish orange (weathers to banded brownish

orange); medium hard, brittle and earthy; very thimn, parallel
even bedding; lower contact gradational. Sample 12072....... 0.5

4, Siltstone, medium hard ....... esranmrsrneany iasnsanmrannen P 5
3, Cobble conglomerate and coarse grained sand, hard, lanticular;
thin to medium beds .....ciieeinennnnn atessttensretnnnrninaaa 10
——————————————— Faule = = = = = = = = = = = = = =

2. Siltstone, pale greenish yellow {weathers to streaked dark gray-
ish brown):; medium hard, compact and dull; silicecus cement;
medium disturbed irregular bedding; lower contact is covered;

Sample 12071 ..aviiiveiniearnnns W hiasesaanss e Fevasanienas 20

1. Sandstone, grayish yellow (weathers to medium gray brown); coarse
grained to conglomeratic, pocrly sorted; hard, compact and
dull; silicecus cement; thin massive bedding. Sample 12070.. _ 8

Total estimated thickness .....avuvieesnrenns errsraransenans .. Ba.5

LOCALTTY 19. LITTLE BUTTE

NWeNW;SE: sec. 21, T. 7 N., R, 1 W.; Boise meridian; Gem County, Idaho. Top
of section 1 top of Little Butte. Base is approximately 400 feet above {r-
rigation canal which passes through locality 18. Poison Creek Formation ac-
cording to Savage (1961, Fig. 4).



APPENDIX A {continued)

LOCALITY 19. (continued)
Estimated
Unit thick, (ft}

3. Sandstome, feldspathic, quartz; white {weathers to spotted
medium blackish gray): coarse grained with clayey matrix,
poorly sorted; very hard, compact and dull {weathered surface
i1s reough and pitted); siliceous cement; thick, massive bed-
ing; lower contact 1s covered, Sandstone iz the resistant
cap rock at top of Little Butte. Characterized by chaotic
apparent dips and orangish to reddish solution banding.
Sample 12074 collected from near middle of unit below cliffs
which form top of Little Butte and abeve rocky slope ........ 100

2. Partially covered; long gentle slope with some outcrops of
resistant sandstone characterized by chaotic dips ..vvvvvue.. 100

1. Sandstone, ceonglomeratic, quartz; white (weathers te spotted
blackish gray); pebbles and ccarse sand in a clayey matrix;
hard, compact and dull; siliceocus cement; thin, planar cross-
bedding; contains irregular layers and lenses of dark silty

material. Sample L2075....v.vcvrurrannmonronnnacrnrinnnsonan 3
Total estimated thickness .....vvvvevivncnwerrnsncannssannsaaas 205

Water sample collected from spring near middle of the section
described above, on the southeast side of Little PButte.

Sample 12076.

LOCALITY 20. BIG WILLOW CREEK EAST

NWSWSWy sec. 34, T. 9 N., R. 2 W.; Boise meridian; Payette County, Idaho;
section along Dry Creek in roadcut where Dry Creek meets the head of Rig
Willow Creek Canyon is represented by a sequence of sandstones and siltstones
contalning abundant volcanic debris. Section was poorly exposed and it was
impossible to tell the total thickness of the Poison Creek in this area. The
expogure occurs in an area of faulting (Savage, 1961) and may represent a
fault sliver of Poison Creek Formation. Polson Creek Formaticn, according
to Savage (1%61, Fig. 4).
Estimated
Unit thick. (ft}
2. Siltetone, sandy, volcanic; grayish brown (weathers to spotted
dark gray}; wvery hard, compact and earthy {(weathered surface
is rough), siliceous cement; thin parallel even bedding; lower
contact sharp and regular. Contalns many glassy, scoriacecus,
and ash grainsg, Contains a few thin interbeds of brownish
purple hard claystome. Sample 1207B......ccvvcunrnacrarress B8

1. BSandstone, grayilsh orange (weathers to banded medium brownish
orange}; medium grained, well sorted; medium hard, friable and
earthy (weathered surface is rough); ferruginous cement; medium,
parallel even bedding; iron oxide filled fractures., Sandstone is
very micacecus and contalnos interbeds of gray, coarse grained,
thin bedded sandstone and gray medium hard, very thin bedded
siltstone, Sample 12077. ... iiiesicvncanecasrvonansnnnannnsns 20

Total estimated thickmess ..cvenessrarvostrvonntannnnsonnnvsses 28

LOCALITY 23, WET GULCH SPRING

N NWSWYy sec, 13, T. 9 H., R. 3 W.; Boise meridian; Payette County, Idaho.
Idaho Group; mapped as ldaho Formation by Savage (1961, Fig. 4).

Water sample taken from a spring azbove the road where Alkall Creek

meets Little Willow Creek. Water probably flowing from upper
Idahe Group. Sample 12079.

LOCALITY 22. BIG WILLOW CREEK

NWSERNWh, sec. 26, T. 8 N., R. 4 W.; BoiBe meridian; Payette County, Idaho;
section exposed Iin the west-facing bluffs at the mouth of Bilg Willow Creek.
The section, about 300 feet thick, consists of wvery thin to very thick hedded
fine to very fine grained sandstone and siltstone (units 1 and 3, below) with
subordinate thin beds of coarse grained sandstome {unir 2, below}. The sec-—
tion 1g capped by a 2-foot thick hard limestons bed which seems teo have a
wide horizontal extent. All of the sequence is poorly consolidated. The
samples were collected from the lower 60 feet of the section. Idaho Group;
mapped as Idaho formation by Savage (1961, Fig. 4).
Estimated
Unit thick. (ft)
3. Sandstone, yellowish gray (weathers to mottled whitish gray);
very fine grained, well sorted; soft, friable and earthy (wea-
thered surface 1s rough); very thin, parallel even bedding;
iron oxide filled fractures; lower contact 15 sharp and ir-
regular. Sandstone is very biotitic and iron streaked. Con-
tainsg some poorly censolidated tan sandstone interbeds which
are soft, medium to fine grained, and moderately sorted.
Sample 12080 ..o cuiienniravrrvssssesssssntrbnnrrrnrranrenns 3

2, Sandstone, arkosic; grayish yellow {weathers to streaked yellow-
ish brown); very coarae grained, poorly sorted; soft, friable
and dull, {(weathered surface 18 rough); ferruginous cement;
massive bedding; lower contact sharp and irregular. Sandstone
is blotitic and diren stalned, Interbedded with unit 1 to form
a 60 foot sequence at the base of the outcrop. Sample 12081. 2-1/2

1. B5iltstone, yellowish gray (weathers te light grayish brown);
well sorted; wedium hard, compact and earthy {weathered sur-
face is rough); ferruginous cement; external, medium, tabular
uneven bedding with internal, wery thin, parallel even bed-
ding; wood imprints and clasts; lower contact is sharp and
irregular. Siltstone is biotitic and iron streaked with a
weathered surface which is & light grayish brown crusted coat-
ing, that also coats the interbedded sandstones. There are
many thin massive lenticular sand interbeds in the siletstone.

e o N 1 &
Total estimated thickness ..v.eeeciiaivvsssrsornrsnnnnaanannannas 11-172
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LOCALITY 23. CRANE CREEK

SEMNE4%SEY: sec. 35, T.
The section described beleow 1s exposed near the bottom ¢f Crane Creek Canyon.
The base of the section is about 100 feat above the creek on the north wall
of the canyon. The lateral extent of the exposure is about 100 feet; it is
surrounded by basalt, indicating that it may be a fault block or an anticline.
Samples were collected of the more radioactive sandstene. Payette Formation

accerding to Kirkham (193la, Fig. 13). Estimated
Unit thick. {ft)

5. 5iltstone, grading upward into fine grained, silty sandstone;
15 foot bed at base; reminder is thin to very thin bedded;
containg leaf imprints near base ....uvieriaersnnresnnnssnnras 50

4, Claystone, carbonaceous ........eenea P et eas it st E s et 40

3. Sandstone, moderate yellowish brown (weathers to banded orange
browvn); medium grained, moderately sorted, contalning organie
carbonaceous material; hard, compact and dull; gsiliceous cement;
thin, lenticular bed, with internal wvery thin, parallel even
bedding; lower contact sharp and regular., Sample 12084...... 0.5

2. Sandstone, moderate brown (weathers to dark brown); fine grained,
well sorted, containing carbonaceous organic material; medium
hard, compact and earthy, {weathered surface is rough}; fer-
ruginous cement; wery thin, parallel even bedding; lower con—
tact is sharp and regular. Sample 12083 .........cociuvarrras 1

1. Siltstone/fine grained sandstone; medium bedded with thin beds

of medium grained sandstone; scme claysStone ....cvesvversnraas 10
Toral estimated thickness ......uuiiiiunnennsarsarvssnnnrsnrres 91.5

LOCALITY 24, SOUTH CRANE CREEK ROAD

NWNERNWY sec. 9, T. 11 M., R. 2 W.; Boise meridian; Washington County, Idaho;
section in roadcut along Scuth Crane Creek rcad. Although mapped as Columbia
River Basalt {(Kirkham, 1931a, Fig. 13}, this unit is considered by us to be

in the Payette Formation, based on (1) proximity {one-half mile to west) to
basalt outcrops, suggesting that it is interbedded with the Columbia River
Basalt and {2} low radicactivity characteristic of the Payette Formation.

Estimatad
Unit thick, {(fr}
1. 5iltstone, sandy; yellowish gray (weathers to light yellowish
brown}; poorly sorted: soft, friable and dull (weathered =ur-
face is smooth); massive bedding. Sample 12085..........0.0.4 15

12 8., R. 3 ¥W.; Boise meridian; Washington County, Idaho.

(continued} -
LOCALITY 25, SOUTH CRANE CREEK ROAD WEST

WwhSWSW sec. 13, T. 11 N., R, 3 W.; Bolse meridian; Washington County, Idahoj
section 1n reoadcut aleong South Crane Creek road. Payette Formatlon according
to Kirkham (1931la, Fig. 13}.
Estimated
Unit thick, (ft}
2. Bandstone, light olive gray (weathers to banded light greenish
browvn); medium grained, very well gorted; soft, friable and
dull {weathered surface 1s rough}; ferruginous cement; lower
contact sharp and regular. <Characterized by reddisk brown

iren stained curves, Sample 12086...... [ rrae b ba e 3

L. S1ltObOTNE tivuirrnnosnustoannosansiosnssnnsnnrrannssssrrannninns B

Total estimated thickness ..... PR ra et rasteaatassatatansans 11
LOCALITY 26. PEARL DISTRICT

CenterSWy sec. 27, T. & N., R. 1 E.; Boise meridian; Gem County, Idaho;
spring located near prominent draw trending south-southwest through sectlon
27. Payette Formation, accerding to Newton and Corcoran (1963, Pl. 1).

Water sample taken frem spring in siliceous volcanics. Sample 12087,

LOCALITY 27. BEAR CREEK

SWYSEMNWY sec. 30, T. 1l H., R. 3 W.; Boise meridian; Washington County,
Idaho. & sectilon of Payetre Formatlon {as mapped by Kirkham, 1931}, approxi-
mately 200 feet thick, is exposed north of the road along Bear Creek. This
gection is overlain by basalt (probably Columbla River) and is gradatiomal
upward from coarse sandstome and siltstone/claystone (units described helow}
to siltstone. The units described cuterop in roadeuts at the base of the

gection., Payette Formation according to Kirkham (1931a, Fig. 13}.
Estimated
Unit thick. {(ft)

1. Claystone, silty (95%); light olive brown (weathers to dark
vallowish brown); contalning carbonaceous material; medium
hard, compact and earthy (weathered surface 1s smooth}; clay
cement; wvery thin, parallel even beddieg, lower contact sharp
and regular. Sample 12088

Sandstone (95%), yellowlsh gray {(weathers to light yellowish
brown); medium grained, moderately sorted; soft, friable and
dull {weathered gsurface is smooth); very thin, planar cross

bedding. Contains dark volcanic fragments and is character—
ized by iron banding. Sample 12089....... e anteanarsananens 10

LOCALITY 2B, LANDFILL

NWSE4SEY; sec. 16, T. 11 N., R. 5 W.; Boise meridian; Washingtonm County, Idaho.
Total section of 25 feet was exposed in bulldozer cut at Monrce Creek sanitary
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LOCALITY 2B8. (continued)

landfill two miles east of Weiser. Interbedded sand, clay and siltstone

sequence which is poorly exposed and forms rolling hills elsewhere. In the
Idaho Group, according to Newton and Corcoran (1963, Pi. 1.

Estimated
Unit thick. (ft)

2., Sandstone, dusky yellow (weathers to streaked brownish gray)
medium grained, moderately sorted; soft, friable and dull
(weathered surface is rough); ferruginocus cement; external,
medium, tabular uneven bedding with internal, massive bedding;
lower contact 1s sharp and regular. Sandstounes contain three
inch to six inch clay clasts which are alipred with the bed-

ding. Upper contact surface appears to be erosional and
covered by valley alluvium. Sample I12091........c00000u0rea.. 10O

1. Claystone, silty; yellowish gray (weathers to mottled brownish
gray); containing dark minerals; soft, Eriable and dull
{weathered surface fs rough); ferruginous cement; external,
medium, tabular uneven bedding, with internal, massive bed-

ding; lower contact is sharp and regular. Sample 12080...... 2
Total estimated Chickmess ...veeevrvnvccnonasrvrassrsrnsnnnnnnns 12

LOCALTITY 29. LITTLE WEISER RIVER

MW NEYSEY sec, 13, T, 14 N., R. 2 W.; Boise meridian; Adame County, Idaho;
section in roadcut on Little Welser River. Sediments in the lower Weiser
River valley are poorly exposed, uncensclidated milts and fine sands with
some interbedded clays forming low rolling hills and flat valley areas which
are famed. Considered to be in the Idahc Group. See discussion in text
on distribution of the Idaho Group {section on Cenozolc geology).
Estimated
Unit thick, {ft)
2. Sandstone, dusky yellow (weathers to banded light brown); fine
grained, well sorted; medium hard, compact and dull (weathered
surface is rough); thin, parallel even bedding; lower contact
sharp and regular. Sandstone is very micaceous, and deeply
rusty red steined at conglomerate contact., Sample 12093..... 3

1. Conglomerate, moderate brown (weathers to dark reddish brown);
cobble size clasts with a coarse sand matrix; very hard,
compact and dull (weathered surface is rough and knobby};
silicecus cement; massive bedding; lower contact sharp and
regular. Conglomerate appeared to have a limited areal ex-
tent and was not exposed anywhere else. Sample 12092........ 4

Totsl estimated thicKDESS ...vicicieuiaciacrrsnnnrarosnnnasesns Fi

LOCALITY 30, DIXIE CREEK

SWNEYNEY: sec. 16, T. 13 N,, R. 2 W.; Boise meridian; Washingten County, Idahe,
Section in roadecut on county road, twe miles east of Dixie Creek, Unict 1
{described belew) 15 overlain by three feet of hard tam siltstone which is in

{continued)

LOCALITY 30. (continued)

turn overlain by 20 feet of unconsclidated, poerly exposed, soft, tan sand-
stone, which is coarse grained and poorly sorted with the same composiciom
as unit 1, bur with very little silt or clay. Unit 1 rests on Columbia River
Basalt (exposed down the road). Considered to be in the Idaho Group, See
discussion in text on distribution of the Idaho Group (secticn on Cenczoic
genlogy).
Estimated
Unit thick. {ft)
1. Siltstome, sandy; dusky yellow (weathers to streaked brownish

gray}; poorly sorted, medium hard, compact and earthy (weath-

ered surface 1s rough); clay cement; very thin, parallel even

bedding, Sample 120094, .. .. .iuiivnnnrrovrarmronrrsssasansrnsss 3

LOCALITY 31. SHEEP CREEK

NWhHWSWY sec, 33, T. 13 N., R, 4 W.; Boise meridian, Washington County,
Idaho; section in roadcut alomg U.5. hiphway 95 at Sheep Creek. Consists
of predominantly fine grained micaceous sands containing wvoleanlc detrital
material, which are overlain by 25 feet of pinkish brown basalt with inter-
bedded fine sands and clays. The sample was taken of the most radicactive
and favorable lithology in the section. Considered te be in the Idaheo Group.
See discussfcon in text on distribution of the Idaho Group (section on Cenczoic
geology).
Estimated
Unit thick, {(ft)
1. Sandstone, yellowish gray {weathers te light grayish white);
medium graived, wvery well sorted; soft, friable and earthy
(weathered surface is rough); thin, parallel even bedding.
Sandstone is very micaceous and has interbedded coarse grained
layers {containing wvolcanic red and black fragments) and a few
one to two foot interbeds of gray and black, medium hard clay
containing volcanic ash. Sample 12095........ciiiieurnnnaanas 75

LOCALITY 32, COVE ROAD

NWNWYSEY% sec. 11, T. 10 N., R. 4 W.; Boise meridian; Washington County, Idaho.
Section in readecut on Cove Road 2-3/4 miles southeast of Presley Statien.
Total section 300 feet of interbedded sands and silts with a few clays. The
section has several one foot to three foot resistant sandetons bads, One of
the beds is the cap rock of the bluffs and the other bed is in the center of
the section, Sedimenta are predominantly unconsolidated and form the grassy
covered slopes of the area. In the Idaho Group according to Newton and
Corcoran {1963, F1, 1}.
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LOCALITY 32. {continued)

Eztimated

Unit thick. {ft)

3. Sandstone, very light gray (weathers to spotted light gray);
medium grained, well sorted; very hard, compact and dull
(weathered surface is pitted); siliceocus cement; lower contact
sharp and regular. Sample 12098.........cuviiiiennnranangan- 3

2. Claystone, sandy; yellowish gray (weathers to light gray); very
poorly sorted; soft, friable and dull, {weathered surface is
rough}; calcareous cement; thin, parallel even bedding; low-
er contact sherp and regular. Interbedded with sandy silt-
stone {(unit 1) and has silt and sand stringers. The unit is
very micaceous with mice in bends and iron streaks. Sample

1. Siltstone, sandy; light olive gray (weathers to light gray);
prorly sorted; medium hard, compact and earthy {weathered
surface is rough); clay cement; thin parallel even bedding,
lower contact sharp and regular; very micaceous, Sample

LOCALITY 33. WILSON CEMETERY

SEMNWYSWY sec. 14, T. 1 8., R. 3 W.; Boise meridizn; Owyhee County, Idaho;
gection in ovtcrop one and one half miles up Reynolds Creek from Wilsen
Cemetery at an old prospect site., A sequence of sediments approXimately 100
feet thick includes pumiceous tuffs (unit 1}, tuffaceous miltstones, and a
20-foot thick hard capping sandstone (unit 2). Considered to be in the Idaho
Group. See discussion in text on distribution of the Idaho Group (section
on Cenozole geology).
Estimated
Unit thick. (ft)
2. Sandstone, arkosic: yellowish gray (weathers to spotted medium
brovnish gray); ccarse grained, well sorted, containing or-
ganic material; hard, compact and dull, (weathered surface is
rough and pitted); silicecus cement; very thin crossbedding;
iron oxide filled fractures; lower contact sharp and regular.
Contains a few interbeds of medium to fine grained sand with
the same color and sorting. Semple 12124,...00.vvvivncnnceaa. 20

1. Tuff, pumiceous; light bluish gray {westhers ta banded medium
gray); medium hard, compact and earthy (weathered surface is
rough); clay cement; wvery thinm, parallel even bedding with a
few local, very thin, crossbeds. Tuff has thin platy volcanic
glass and vitreous interbeds with iron-atained bande and streaks.
Sample 12125 taken near contact with unit 2 ...civivnnvurnnn . _10

Total estimated thickness ...,.

LOCALITY 34. REYNOLDS VALLEY

SWhNE%SWY sec. 30, T. 2 §., R. 3 W.; Boise meridian; Owyhes County, Idaha;
section located in outerop 1.1 miles north of Reynolds. The unit gsempled
represents the only exposed section we observed of the upper sandstome unit
of the Reynolds Basin Group on the north-eastern side of Reynolds Valley,
The sediments in this area are poorly exposed and form grassy slopes. Mapped
as Reynolds Basin Group by McIntyre (1966). Considered to be in the Tdaho
Group. See discusgion In text on distributiom of the Idahe Group (sectien
on Cenozolc geology).
Estimated
Unit thick. (ft)
1. Sandstone, arkosic; yellowish gray {weathers to spotted medium
brown); coarse grained, well sorted; very hard, compact and
dull (weathered surface is rough and pitted); silicecus ce-
ment; thin, parallel even bedding; silica filled fractures.
Sandstone is blotitic and contains coarse grained rounded wvol-
canic fragments and many conglomeratic lemses four inches to

one foot thick. Sample 12126......cccicnrnccanasuanruannanss 10

LOCALITY 35. REYNOLDS CEMETERY

NEYSE4SWy sec. 31, T. 2 §., R. 3 W.; Boise meridian; Owyhee County, Idaho;
section located in roadecut along Reynolds Cemetery Eoad. HRepresents the only
exposure observed by us of the fluvial detrital part of the Boston Ranch unit
(McIntyre, 1966} on the east gide of the Reynolds Valley. The Boston Ranch
unit and the arkosic sandstone unit (locallcty 34) represent sediments of up-
per Miocene or lower Pliocene age and are time equivalent to sediments of the
Sucker Creek Formation and Poison Creek Formation deposited in adjacent areas.
Refer to locality 34 for information on the gecloglc relationship between
this and other localities in the area. Mapped as Reynclds Basin Group by
McIntyre (1966}. Considered te be in the Tdaho Group. See discussion in text
on distribution of the Idaho Group {asection on Cenozoic geology).
Estimated
Unit thick, (ft)
1. Sandstone, yellowish gray (weathers to banded medium gray};

medium grained, well sorted; soft, friable and dull (weath-

ered surface is rough); external, thin, tabular uneven bed-

ding with internal, very thin, planar crossbedding. Sand-

gtone 1s very biotitic with weathered volcaniec (red) clasts

1/4 inch to two inch diameter and a few very thin dark solu-

tion bandas. Sample 12127............ daitassaiienmnsaanaennn 10

LOCALITY 36. PICKET CREEK

NWiNENSWY: sec. 22, T. 4 S., R, 1 W.; Boise meridian; Owyhee County, Idaho.
4 section approximately 30 feet thick 1s exposed along the sides of Picket
Creek and sampled In a roadcut two and one half miles west eof Oreana up
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LOCALITY 36, (continued)

Picket Creek road. The section consists of moderately consclidated tuffaceous
silts, clays and ash with a few interbedded conglomerates and very coarse to
coarse grained sands varying in thickness from 1 to 3 feet. The units sam-
pled are the most lithologically favorable. Mapped as Browns Creek Formation
of Middle Pliocene age by Anderson (1965, p. 34). Considered by us to be in
the Idahko Group. See discussicn in text on distribution of the Idaho Group
{section on Genozoic geology).

Estimated

Unit thick. {ft)

3. Sandstone, dusky yellow (weathers to light brown}; very coarse
grained, well sorted; soft, friable and dull (weathered sur—
face 1s rough); clay cement; massive bedding. Sandstone has
very thin layers of veolcanic ash {?) containing black scoria-
ceous rounded fragmentas. Sample 12129.......icvuvcannannnaas 2

2. Conglomerate, yellowdsh gray (weathers to light brown); hard,
compact, and dull (weathered surface is rough); clay cement;
thin, parallel even bedding; lower contact sharp and regular.
Matrix i1s medium grained, well sorted; clasts are 1l inch peb-

bles of basalt. Sample 12128, ... cuvuncascvsanacnssnsnnnnann 3
1. Siltstone, tan, medium hATd ....ievvecrceerennacansnoncanaanens 2
Totzal estimated thickDeEE ...vivereencacianrnssncsrrtrvonnnesan 7

LOCALITY 37, HART CREEK

NEYNELNE}; sec. 16, T. 5 S., R. 1 W,; Boise meridian; Owyhee County, Idaho:
section in outcrop 5.2 milea from Oreana Cemetery uvp Hart Creek Road 1s a
sequence of tuffaceous siltstones and altered tuffs with interbedded con-
glomerates and tuffaceous sands. The samples taken represent the coarse fa-
vorable lithology of the section, The section is similar to that in locality
36, and may represent the Browns Creek Formation of Anderson (1965, p. 34).
Considered by us to be in the Idaho Group, See discussion of Cenozolc geo-
logy in text.

Estimated
Unit thick. (ft}

5. Conglomerate, yellowlsh gray (weathers to¢ medium brown); very
hard, compact and dull, {weathered surface is rough and knob-
by); siliceous cement; medium, parallel uneven bedding; low-
er contact 1s sharp and regular; matrix is coarse grained,
poorly sorted sandstone; clasts are one te five inch cobbles
of quartzite and are quite angular in places. Conglomerate
forms resistant cap at the top of the bluffs, Sample 12133.. 10

4. Siltstone, tuffacecus; unconsolidated, poorly exposed ......... 100

3. Tuffaceous siltstone/altered tuff, yellowish gray (weathers to
light brown)}; medium hard, compact and earthy (weatherad sur—
face 1s rough and pitted}; clay cement; thin, parallel even
bedding; lower contact sharp and regular. Containg many woody
replacements (replaced by yellow mineralization) with wertical

{continued)

LOCALITY 37. (continued)

Estimated
Unit thick, (ft)
3. (cont.) roots in place. There are interbeds two inches to one
foot thick of very hard gray silicecus siltstoneftuff contain-
ing brown silica replaced wood; zlso one inch to four inch
pebbly interbeds. Sample 12132.. ... . .cciiivininrrnrerenreas. 20

2. Counglomerate, volecanic, light olive gray (weathers to streaked
yellowlsh gray); medium hard, compact and dull (weathered sur-
face is knobby); siliceous and clay cement; a thin lenticular
channel with thin disturbed irregular bedding, lower contact is
sharp and irregular; matrix is a tuff and the basalt clasts
range from three inches to one quarter inch with an average 1-
1/2 inch in size. Conglomerate has yellow staining concentrated
along the base. Sample 12131, ... .ieuriunninsssrsrssnsansans 1

1. Tuffaceocus sandstone/tuff, yellowish gray (weathers to medium
gray); fine grained, well sorted; containing silicified wood;
medium hard, compact and earthy (weathered surface is rough);
clay cement; very thin, parallel uneven bedding; lower contact
is sharp and regular. Lower part gray sllty sand with white
and yellow silt streaks and bands, but becomes very silty at
conglomerate (unit 2} contact. Contains a few pebbly beds one
inch to five inches thick with black and clear glass and

pumice fragments. Sample 12130.....0ciiiinnnuinncaananssnnan 3
Total estimated thickness .......uiueinneinursiacannanarauanaras 134

LOCALITY 38. CASTLE CREEK

CenterSEXNWY sec, 10, T. 5 5., B, 1 E,; Boise meridian; Owyhee County, Idaho.
Considered to be Iin the Idaho Group. See discussion 1n text on distribution
of the Idaho Group {section on Cenozolc gealopy).

Water sample taken from hot artesian water well located on Castle

Creek road, 5 miles southeast of Oreana. Water possibly flowing
from basalt. Sample 12134,

LOCALITY 39. BIRCH CREFK

MASERNW; sec. 9, T. 6 8., R. 1 E.; Bolse meridian; Owyhee County, Idaho;
section exposed in a ravine up Castle Creek road 11.5 miles south of state
highway 45 and represents a fluvial channel within the lower Idaho Group
sediments in this area. Considered to be in the Idahe Group., See discus—
sion in text on distribution of the Idaho Group {section on Cenozolc geo—
logyl.

Estimated
Unit thick, (ft)
3. Sandstone, wmedlum to fine grained, moderately sorted .......... 2
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LOCALITY 39. {(continued)

Estimated

Uniz cthick. (fr)

2, Sandstone, yellowish gray (weathers to spotted medium grayl;
coarse grained, moderately sorted; hard, compact and dull;
a thick, lenticular channel with incermal, thin, planar cross
bedding; lower contact is sharp and irregular. Channel varies
from 0 feet to 8 feet In thickness and changes facies from a
gray cross bedded sandstone te a tam, parallel even bedded
sandstone. Lower contact with siltstone below is probably an
unconformity and there are clasts of the silt within the basal
part of the sandstone. The underlying silt thins as the sand
thickens. Sample 12135....0ueruieinasenmarennsssscnasnreens g

I. Siltstone, tan, medium Bard ......eereeeroeerseeranravannnnnnns 3

Total estimated Chickness .......euveurnisscncnnnsaarssonananness 16

LOCALITY 40. PERJUE CANYON

SEYSWMNEY sec. 14, T. 7 S., R. 2 E.; Boise meridian; Owyhee County, Idaho;
section in outcrop up Shoofly Creek road, 12.5 miles from state highway 45
at the mouth of Perjue Canyon. Unit probably represents the active nearshore
lacustrine facies of the Glenns Ferry Formation described by Malde and Fowers
(1362}, but their mapping area lies 12 miles to the east of this locality.
The odlite (unit 1) described below overlieg other dark brown sandy layers
which contain abundsnt basalt grains and several very fossiliferous (cocina)
layers six inches to cne fecot thick, Considered to be in the Idaho Group.
See discussion in text on distribution of the Idaho Group (section on Ceno-
zole geology).

Estimated

Unit thick. (ft)

l. 0OBlite, pale yellowish brown {weathers to light brown); coarse
grained, well sorted; hard, compact and dull (weathered sur—
face 1s rough and pitted)}; calcareous ceément; massive bedding;
lower contact is covered, contains many datk bands which are
parallel with the bedding. Sample 12136....0c0vveerreacnsns. 10

LOCALITY 4!, ELACKSTONE - GRASMERE ROAD

NELNWLSWY sec. 33, T. 7 8., R. 6 E.; Boise meridian; Owyhee County, Idaho;
section on east side of prominent knoll along Blackstone - Grasmere Road.
The most radioactive and most favorable litholegies (units 2 and 3) were
sampled. Idahoc Group; mapped as Glenns Ferry Formation by Malde and others
(1963},
Estimated

Unitc thick, {Ft)
3. Sandstone, conglomeratic; pale yellowish brown (weathers to dark

brownish black); medium grained, poorly sorted; clagts pri-

marily volcanic; contains abundant replaced gastropeds and

woed; hard cowpact and earthy; thin, parallel even bedding;

{continued)

LOCALITY 41. (concinued)

Estimated
Unit thick, (ft)

3. (cont.) lower contact sharp and regular; forms hard cap rock.

Sample 12263, ... vvuiunrnaurssansanusssnsuansunaasssassnsusnns 4

2. Sandstone, moderate vellowish brown (weathers to dark yellowish
brown); c¢oarse grained, moderately sorted; medium hard, compact
and earthy: massive; lower comtact sharp, regular. Sample

L2 e e m i a e a e a i a et aa e At e e 5

I. 8iltstone, light gray, fine grained, virreous ......nvvennseases 20

Total estimated thickness .......ciivvvarrrarrsnarrssnrsannsran 29

LOCALITY 42, INDIAN BATHTUB

SWiNE4NEY sec. 3, T. 8 5., R. 6 E.; Bolse meridian; Owvhee County, Idaho.
Idahe Group; mapped as Chalk Hills Formation by Malde and others (1963),

Water sample collected at Indian Bathtub spring, source of Hot

Creek tributary of Bruneau River. Spring emerges from Challc
Hills basalt member. Sample 12264.

LOCALITY 43, BREUNEAD CANYON

SEMSEMSWY sec. 35, T, 7 8., R. 6 E.; Boise meridian; Owyhee County, Idaho;
section on east rim of Bruneau Canyon, east of junction of Hot Creek and
Bruneau River. The section is represented by a capping hard algal limestone
which weathers to highly picted ledges with many solution cavities. This
unit is underlain by a fluvial conglomeratic chammel with limited horizontal
extent which overlies a pale yellowish brown claystone which is poorly ex-—
posed, forming the grassy slope below, Samples were collected of the conglo-
merate in the channel {unit 2) and the claystone (unit 1) four feet below
the contact of the units. Idahe Group; located near contact hetween Chalk
Hills and Glenns Ferry Formatioms on map of Malde and others {(1963).
Estimated

Unit thick, (fr)

3. Limestone, algal ....uvveiereraanroannranstosanossacnosaasanans 50

2. Conglomerate, light gray (weathers to medium gray); pebhble sized
quartzite clasts In coarse grained, unsorted, sandstene matrix;
mediuvm hard, loose and earthy; thin, trough, cross bedded, len-
ticular channel. Lens 300 feet wide, possible palep-river
channel. Sample 12266 ..,.....0vrvnnennnrssnarrsarrssanrsanns 10

l. tClaystone, pale yellowish brown (weathers to dark brown); hard
compact and earthy; caledice filled fractures; massive bedding;

Sample L2265, . ucsunuranunrunussacsannasssanenavnncssansrnn-s L0

Total estimated thickness .......veevuvevennsnssnranrsacnssoans 70
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LOCALTTY 44. CLOVER CREEK

SEXNEYNE!Y; sec. 11, T. 5 8., R, 11 E.; Boise meridian; Elmore County, Idahe;
40 foot thick section exposed om asouth rim of Clover Creek. Section congists

predominantly of silt and clay with some medium bedded, fine to coarse grained,

pooTly sorted, fluvial sandstone interbedded in the sequence. The thickest
and most radicactive sandsteone was sampled in the old roadeut, Idaho Group;
mapped as Glenns Ferry Formation by Malde and others (1963).
Estimated
Unic thick. (fr)
1. Sandstone, pale yellowish brown (weathers to light yellowish

gray}; coarse grained, poorly sorted; medium hard, friable,

earthy; thin bedding with trough cross bedding. Fluviatile

sandstene with minor 1/2 inch eclay beds, changes facies to

5ilt 500 feet away., Sample 12267....uvcvvrunnseccnacnnnannns 2

LOCALTTY 45. GRINDSTONE BUTTE

SWiSEXSEY sec. 34, T, 7 §., R. 10 E.; Boise meridian; Elmore county, Idaho;
section on prominent outcrop at east end of Crindstone Butte. The sample
taken represents the only exposed outcrop we obgerved of the Glenns Ferty
Formation within the Deadman Creek valley. Idaho Group; mapped as Glenns
Ferry Formation by Malde and others {1963).

Estimated
Unit thick, (ft)

l. Sandstone, feldspathic, meoderate yellowish brown {weathers to
dark yellowish brown); fine grained, well sorted; hard, com-
pact and earthy; massive bedding. Sample 12768......,....... 50

LOCALITY 50, STATE LINE

NWsSW4SEY sec. 2, T. 2 8., R. 6 W.; Boise meridian; Owyhee County, Idaho.
This section is exposed next to the stream on the east side of the valley.
it 1s located about one half mile north of the county road. Unit 1 {de-
scribed below) forms the prominent light gray exposure which can be seen for
some distance in the valley. The section is overlain by 10 feet of tuffaceous
sandstone (?), glassy volcanics, then several hundred feet of ash or clay-
stone that weathers to a pale yellowish gray or brownish gray clay with abun~
dant float of petrified wood. There are several claim stakes in the area,
Mapped as Sucker Creek Formation by Kittleman and others (1967).
Estimated

Unir thick. (ft}
4. Sandstone, tuffacecus; grayish yellow (weathers to mediug yel-

lowish gray); finme grained, moderately sorted; soft, compact;

massive bedding; lower contact sharp and regular. Sample

Y« 9

{continyed)

LOCALITY 50. (continued)

Estimated

Unit thick. (ft

3. Tuffaceous sandstone/tuff, ferruglnous; pale greenish yellow

(weathers to unique medium gray); medium grained, moderately
sorted, medium hard, compact; very thimn, trough cross bed-
ding; lower contact sharp and regular. Finer grained in
lower and upper portions; clay lenses pregent in upper parts.
Soil formed from weathering of this unit is e unigque black

sand. Sample 12138....... 04000 vvernnroensrrnnnnrsnsssanrannas 12

2. Tuffaceous sandstene/tuff, light gray {(weathers ro light gray);
fine grained; containing carbonized wood; medium hard, com—
pact; massive bedding; lower contact sharp and regular....... 6

L. Vitric tuff/tuffacecus siltstone, pale greenish yellow {weathers
to light brownish gray); medium hard, compact, earthy; massive
bedding; remnant tuff textures (devitrified}. Upper part of
unit characterized by platy weathering. Sample 12137........ _60

Total estimated thickmess ........iciiieiiiriininnrrearenrennres 8.5

LOCALITY 51, UPPER SUCKER CREEK

NWCorner gec. 23, T. 3 S., R. 6 W.; Bolsze meridian; Owyhee County, Idaho.
The Sucker Creek Formation iz well exposed in the upper Sucker Creek area,
east of U.S. highway 95. Based on the weathering characterigtics as seen
from a distance, most of the formation appears to censist of relatively
soft, fine grained sediments or tuffaceous rocks which weather to clay., Some
more resistant beds of probably coarser clastic material on the order of 50
feet thick can be seen. Unit 2, described below, is one such bed whickh out-
cropg just below the jeep trail, about one and one half miles east of the
highway and a half mile south of Sucker Creek. Mapped as Sucker Creek For-
mation by Kittleman and others (1967).
Estimated
Unit thick, (ft)
2. Tuffacecus sandstone/tuff, pale greenish vellow (weathers to
light grayish yellow); medium hard, compact; medium thick,
parallel, even bedding; lower contact gradational. Lower
6 feet 1z medium bedded, very fine prained and hard with
clay balls near the base. Sample collected from upper 15
feet, which is silty to fine-grained, medium hard to hard.
Unit weathers out as a prominent ledge. Carbonacegus wma-
terial in some beds. Probably fluwial. Sample 12140........ 21

1. Siltstone, grayish yellow (weathers to light gray}; medium
hard, compact; parallel even laminae; remnant tuffaceous struc—
ture; abundant carbonaceous plant material between laminae,

Sample L214l. .. uuaeusrnennasosnnsrranconansonnsosoransonnonns 0.5

Total estimated thicKNeSs .....veevieveeennrsosssonerersonsesns 21.5
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LOCALITY 52. MCBRIDE CREEK

WW:NEY sec. 36, T. 1 S., R. 6 W.; Boise meridian; Owyhee County, Idaho. A

section of the Sucker Creek Formation, about 400 feet thick, is exposed just
west of U.§. highway 95 in the Dry Creek or McBride Creek area. Most of the
section consists of tuffaceous or fine grained sedimentary rocks which wea-

ther to a characteristically drab brownish, grayish, or greenish colored clay.
Coarser sedimentary rocks occur near the base of the section ({described below)

and in the upper part of the section (localities 61 and 62). The section is
overlain by a thin siliceous bed, then a sequence of thin to medium beds of

silt/tuff and clay, The tadicactivity level of these beds is about 50 perceat

lower than the underlying sandstene (unit 2, described below}. Considerad

to be Sucker Creek Formatfon. See discussion in text on distribution of this

formation (section on Cenozoic geology).
Estimated
Unit thick, (ft)
2. Sandstone, conglomeratic, tuffacecus; light olive gray (wearhers
to medium gray); contains subrounded pebbles of light ran-gray
pumice, other fragments of volcanic rock, and fragments of
quartz; poorly sorted in general; saud-sized material is
medium grained and moderately well sorted; contains trace
amount of carbonaceous material; seoft, friable; lower part
1s medium bedded; remainder is massive except for faint cross-
bedding and pebble lemses, lower contact gharp. Definitely
fluvial. Sample 1Z2183.....0serenrnrnessanennnrernrssanensee. 15

1. <(laystone, carbonaceous, sandy; dusky yellow, medium hard, brit-
tle; massive. Sample 12142, .. ... cueiiinncrrnnrrrnsasanncnnn 0.5

Total estimated thickneBE ..uveviviesiosnmnrsonrsnancasnrnnnees 15.5

LOCALITY 53. SKULL SFRING

WEl;SWiSWy sec. 6, T. 1 8., R. 5 W.; Boise meridian; Quyhee County, Idaho.

Water sample collected from steel pipe leading to spring. Water
may originate in either Sucker Creek Formation or the ovarlying
rhyelite which outcrops just above the spring. Spring is le-
cated in an area cousldered to be Sucker Creek Formation (see
discussion of Cenozoic geoclogy in text), Sample 12144,

LOCALITY 54. SANDS BASIN

NWENEYNW: sec. 36, T. 1 N., R. 6 W.; Boise meridian; Owyhee County, Idaho.

Water sample collected from surface runaff above apparent spring.
Water may origleate in either Sucker Creek Formation or in the
overlying rhyolite. Spring is located near the contact between
the Sucker Creek Formation and the overlying rocks mapped as "sil-
icic velcanics undivided" on Plate 1 (see discugsion in text on
distribution of Sucker Creek Formatioun). Sample 12145,

LOCALITY 55. JUMP CREEK

NELNEMHWY: sec. 36, T. 1 M., R. € W.; Boise meridian; Owyhee County, Tdaho.

Water sample collected from surface runoff above apparent spring.
Water may originate in either Sucker Creek Formation or in the
overlying rhyolite. Spring 1s located near the contact berween
the Sucker Creek Formation and the overlying rocks mapped as
"gilicic volcanics undivided" on Plate. 1 (see discussion of
Cenozoic geology in text). Sample 12146.

LOCALITY 56. WILD HORSE SPRING

NWkSEYSEY see. 36, T. 1 5., R. 6 W.; Bolse meridian; Owyhee County, Idaho.

Water sample collected from steel pipe leading bo spring. Water orig-
inates in Sucker Creek Formation, perhaps in sand beds outcropping
to the north of here {g.v., descriptions of localities 52, 61, and
62), Spring Is located in atea mapped ags Sucker Creek Formation
(see discussion of Cenozeic geclogy in text). Sample 12147.

LOCALITY 57. LITTLE SQUAW CREEK NORTU

Center gec, 3, T. 1 §,, R, 3 W.; Bolge meridian; Owyhee Couaty, Idaha.
Section exposed in roadeut along U.S8. highway 95. Beds in this section may
be correlative with these in localities 52 and 61. Similarities are (1)
charactarigtic gray weathering, (2} presence of pebbles of pumice and wol-
canic rock, (3) level of radioactivity, and {(4) significantly lower radio-
activity of overlying beds which weather to clay. Considered ro he Sucker
Creek Formation. See discussion in text on distribution of this formation
(section on geolegic setting). Rhyolite of "silicic volcanics undivided"
(cf. P1. 1) forms cliffs about 300 feet above the voadecuc,
Estimated

Unit thick, {(fr}
2. Biltstone, tuffaceous; light olive brown (weathers medium gray-

ish vellow}; poorly sorted; medium hard, compact; massive bed-

ding; lower contact sharp. Sample 1214%........cciiuuiinnnns 0.5

1. Sandstone, tuffaceous, yellowish gray (weathers to light gray);
medium grained, well sorted; medium hard, friable; thick,
parallel even beds; contains pebbles of pumice and other types
of volcanic rock. Sample 12148.........0cvuuuirraunnnrannaaan _10

Total estimated thickmess .....s-cieuivvnernnrnrssananenaneasuss 1005

LOCALLITY 58. FRENCH JOHN HTLL

SWYNELSEL: sec. 24, T, 1 M., R. 5 W.; Boise meridian; Owyhee County, Tdaho.
A section of tuffaceous rocks more than 400 feer thick is exposed northwest

of U.S, highway 95, on the south side of French John Will, Two rock units of

possible sedimentary origin {unirs 2? and 3, described below} were sampled.
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LOCALITY 58. (continued)

Units 1 through 5 are considered
Sucker Creek Formation; units & and 7 are probably "silicic wnleanics undi-
vided (P1. l). See discussion in text on distribution of these formetions
(section on Cenozole geology).

Estimated
Unic thick. (ft)

7. Rhyolite breccia, dark reddish brown; upper part of unit 1is
probably flow; prominent cliff former ......evvevnrveneveanns 100

6. Rhyolite breccila; same as unit 7, but slope former; poorly
EXPOBRA 1 euiinnrr i a e an e et astaaabrisranrrennvinans BO

5. Probably tuffaceous agglomerate; light gray, light yellowish
gray, and orangish gray; very irregular beds and lenses of
fine prained vitric tuff, conglomerate and blocks of welded
tuff; conglomerate contains valcanic clasts, especially of
porphyritic black vitrie andesite; may have been reworked by

WALRY L uunurrsamamsasantasstnnrranrsaraannssannaaannasnvovarns 20

4. Alternating thick beds of (1) medium gray pumiceous tuff/ sand-
stone consisting of approximately 50 percent pebbles of pumice
and obsidisn and (2) medium grayish yellow tuff/tuffaceous
siltstone: Some beds may be reworked; slope former ......... 150

3. Conglomeratic tuffacecus sandstone/pumiceous tuff, moderate olive
brown (weathers mottled light gray, medium gray, and light vel-
lowish gray); comsists of about 50 percent pumiceous pebbles
in a tuffaceous matrix; poorly sorted but containing some
sandy layers; thick to very thick bedded, tabular even. Sample

G £

2, Tuff/tuffaceous sandstone; alternating beds of light gray and
light vellowish gray (weathers to light grayish brown); poor-
ly sorted, medium hard, friable; in thin, parallel even beds;
some coarse grained to conglomeratic lenses between beds; may
be air fall or lacustrinme. Sample 12150 collected from light
- e 1.

1. Crystal pumiceous tuff/siltstone/ash, orangish to yellowish gray,
(weathers pale olive gray to pale oranglsh gray), weathers to
clay which 1s typical of much of the Sucker Creek Formation.. 100

Total estimated thickness ...vuieviniariiiiavrnnnsresnnesnnnnaas 340

LOCALITY 59. LITTLE SQUAW CREEK WEST

SERNWNW, sec, 9, T. 1 8., R. 5 W.; Boise meridian; Owybee County, Idaho.

A sandy portion of the Sucker Creek Formation, at least 300 feet thick, is
exposed northwest of U.S. highway 95 in sec. 9, T, 1 §., R. 5 W. This promi-
nent south-facing section can be seen from the highway. It 1s overlainm by
thyolite. The complete section is described as locality 60. The partial

(continued}

LOCALITY 59, (continued)

section described below is located up a small draw to the west of the main
scarp and separated from it by a fault. Claim stake present. Considered to
be Sucker Creek Formation. See discussion in text on distribution of this
formation (secticn on Cenczoic geology).

Estimated

Unic thick. (ft)

4. Tuff? probably unit 7 of locality B0 .....vvvrranurnannnranes. 2

3. Bandstone, coarse to fine grained, soft; with minor interbedded
SIlESEONE L..uurrsnrrrnrrreranrsannsrannsennrsannrsararsarans 0

2, Claystone, dark yellowlsh brown {weathers to mottled gray and
purple}; lenticular; contains carbonacecus material; defin-
itely fluvial in oripgin; Sample 12153. ... ieiinrranennnsans 0.5

1. Bandstone, tuffaceous; yellowigh gray; medium prained, poorly
sorted, sofc; weathers with appearance of medium bedding but
internally massive; contains interbedded pebble conglomerate
lenges up to 2 feet thick; contains some brown carbonaceous
materlal; definitely fluvial origin. Sample 12152 collected
from near top of UNLt ..ot iiiinernannentnoannscansnarnneanas B0

Total estimated thickness .....c.vuveererssnncsnnnvannsnsnnanaa 122.5

LOCALITY 60. LITTLE SQUAW CREEK

SWENERNWY sec. 9, T. 1 8., R. 5 W.; Boise meridianj Owyhee County, Idaho,
The following is a description of the prominent section exposed northwest
of U.5. highway 95 in sec. 9, T. 1 5,, R, 5 W. Considered to be Sucker Creek

Formation, See discussion in text on distribution of this formation (section
on Cenozole gecology).

Estimated
Unit thick, (fE)

8. Voleanie, probably rhyolite; cliff-former .....eivveeencnuanans 50

8, Slope-forming rocks, most of which weather to clay; basal beds
are dark in contrast to underlying undts ...vceevncerennanans 200

7. Siltstone/tuff, yellowish gray; tooc altered to indentify origin;
moderately sorted; forms prominent ledge at base of slope;
lower contact sharp and irreguler. Sample 12154......0004040 3

6. Sandstone, dusky yellow (weathers to medium gray); predominantly
coarse grained but includes fine to medium grained sand and
conglomeratic sand; poorly sorted, soft, friable; lower contact
probably sharp, irregular; definitely fluvial, Sample 12155
of medium grained sandstone from lower part of uwnit ......... 10

5. BSiltstone, grading downward to fine mandstone; dusky yellow;
thin reddish brown oxidized zone at contact. Sample 12156,
collected from top of unit, contains outstanding unidentified
black metallic Erallg ....evvsvesseresirravnnsnsansansarrrans ]
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LOCALITY 60. (continued)

Estimated
Unit thick, (ft)
4. Sandstone, dusky yellow (weathers light gray); very fine to
coargse grained with some pebble conglomerate in thick bads;
pocrly te moderately well sorted; soft, friable; may include
thin tuff beds but mostly fluvial. Sample 12157 collected
from near base of unit ... ...iiiiniienrncrrracitivvnnnnsnsaas B0

3. Claystone, sandy; dusky yellow (weathers light gray) Sample

2 1
2, Same 88 URLL 4 ovuuinrnniicoaunasoranvaarannsnanssassscsnsnnanseas 60
1. Sandstone, fine grained; soft, Friable .cvvvvenmrrranrnccensnns 6O

Total estimated thickness (..cicsiivivrrrrarrernncrsinurnnsnanans 450

LOCALTITY 61. DRY CREEK SOUTH

N NW%5Wy sec. 31, T. 1 S., R. 5 W.; Boise weridian; Owyhee County, Idaho.

A section of the Sucker Creek Formation, about 400 feet thick, 1z exposed
just west of U.S. highway 95 on the east side of Dry Creek. Most of the sec-
tion consists of fine grained clastic or pyroclastic rocks which weather to

a characteristically drab brown, gray, or green clay. MHedium to coarse
grained sedimentary rocks occuring in the section were sampled and are de-
scribed in this appendix as localities $52Z, 61, and 6§2. The relationship of
these partial section is as follows:

Sandstone, mostly fine to medium grained, with interbedded
siltstone/claystone, (see deseription of locality 62)........ 75

fine-grained pyroclastic or tuffaceous rocks which weather
to drab brown, gray or green clay; varicolored; slope former. 75

conglomeratic sandstone {see description of loecality 61)..... 31

fine-grained pyroclastic or tuffaceous rocks which weather
to drab brown, gray or green clay; varicolored; slope former. 200

conglomeratic sandstone (see description of locality 52)..... 16

Locality 61 is the south roadeut along the old highway. Considered to be
Sucker Creek Formation. See discugsion in text om distribution of this for-
mation (sectiom on Cenozeic gevlogy). The following is a description the
section exposed:

Estimated
Unit thick. (ft)
4. BSequence of sandstone, reddish brown claystone, and siltstone

In thin beds .. .ueeieeuisiiiiannrensracaornssaarronsnrannnsnns ]

3. Claystone, silty; moderate yellowish browm (weathers to medium
grayish browm)}; carbonaceous, soft, massive. Lower contact
sharp and regular, Sample 12161.....ccuvccvensnrsvnmnnvreanss 0.5

{continued)
LOCALITY 61. (continued)
Estimated
Unit thick. (ft)

2, Sandstone, tuffacecus, conglomeratic; light olive gray (weathers
to medivm zray) medium grained, moderately sorted, sofr;
thick, parallel even bedding, lower contact sharp and regular;
contains lenses of subrounded pebbles; pebbles are predomin-
antly pumice but also include dark voleanic rock fragments
and angular glass fragments; characterigtic medium gray wea-
thering of unit suggests possible corrélation with unit 3,
localicy 503 finer grained at base; grades upward Iinte fine
gilty sandstone; Sample 12160......cc0vuunvnvovsrosnaanaaanss 13

l. Sandstone, conglomeratic; yellowish gray (weathers to light yel-
lowish gray), medium grained, poorly sorted, soft; thin faint
trough cross bedding. Sample 1215%.....avivnaennsoncsrsnnnns _13

Total estimated thicCHTIESS +.vevsvvavanaonnnoannsaansorsarsrnrss 36,5

LOCALITY b2. DRY CREEE NORTH

SE4NEY%NEY sec. 36, T. 1 5., R. & W.; Boise meridian; Qwyhee County, Idaho,
Locality 62 is the north roadeut along the old 1.5, highway 95. It is located
approximately one-quarter of a mile north of locality 61. The relationship

of the partial section exposed in this locality to sections exposed in two
other localities (mumbers 52 and 61} is described in the discussion of local-
ity 61. The section exposed in this locality, approximately 73 feet thick,
congists of medium beds of fine to medium grained sandstone and siltstone or
claystone. Trace amounts of carbonaceous material are found in most of the
tan to reddish browm siltstonefclaystone beds and also in some of the sand-
stone beds. Most of the section appears to be fluvial. Samples were collectad
from the thickest bed ocecurring in the section (unit 2, described below) and
from an underlying siltstone (unit 1 below). Considered to be Sucker Creek
Formation. See discussion in text on distribution of this formatien (section

on Cenczoic geology).
Estimated

Unit thick. {ft)
2, Sandstone, yellowish gray (weathers ta light gray)}; medium
grained, well sorted; 33X% glass shards; medium hard, friable;
thick bedded, faintly cross bedded; lower contact sharp, ir-
regular. Fine grained in part., Sample 12163.......c000nunsn 5

1. Siltstone, yvellowish gray {(weathers to light gray); well sorted,
hard, brittle; massive bedded; lewer contact gradational.
Sample 12162, ..cureurrrsvscasnsssrinasstansansnsansranrsnnns 0.6

Total estimated thickness ........secevasevisanaansssanronnrsnnn 5.6

LOCALITY 63. CHALK HILLS

M4 NERNEY sec. 36, T. 7 8., R. 3 E,; Boige meridian; Owyhee County, Idsheo;
section on the eastern slope at the south end of the Chalk Hills. The 300~
foot~thick section in this locality consists of unceonsclidated te moderately



APPEWDIX A {continued)

LOCALITY 63. (continued)

consolidated massive silts, fine sands, clays, and agh beds varying in color

from 1ight gray to pink with minor conglomeratic chanmels and sand interbeds

of variable thickness. Units 2 and 3 deseribed below are from a 50-foot wide

chennelj Idaho Group; units 1 thru 3 are probably Chalk Hills Formation;
woit 4 is probably Bruneau Formation, The general section in this area is
described by Malde and Powers {1962).

Estimated

Unit thick. (ft)
5. Terrace gravels ...veusieresinannsarssansacsarossvsonnsnnrsonns 25
4. 81ltstone and fine grained sandstoune, light gray .............. 175

3. Sandstone, conglomeratic; vellowish gray, (weathers to light
gray); medium grained, moderately sorted; countains plant and
vertebrate fossils; wmedium hard, friable, earthy; thin, paral-
lel even bedding. BSample L2165....00svvvrenncroonconncannnns 3

2, Conglomerate, moderate yellowish brown (dark yellowish orange);
pebble sized clasts of quartzite, volcanics and siltetone in
well sorted matrix; abundant plant and vertebrate fossils;
medium hard, friable, earthy; thin, parallel even bedded; len—
ticular channel. Sample 12164.......c0vcrvennnrensssunnaaans 5

1. Siltstone, dusky yellow (weathers to medium brownish gray);
coarse grained, moderately sorted; medium hard, friable,
earthy; thin, parallel even bedding, Sample 12166 collected
from top of unit a few hundred feet north of where samples
of unitr 2 and 3 were collected...euvrvennnancncnnanronnanners 90

Total estimated thickness .....vvuveencsacisrarvsvrnrvanrrennns 300

LOCALITY 64. CHALK HILLS NORTH

SWSWSWy sec. 30, T. 7 S., R. 4 E.; Boise meridian; Owvhee County, Idaho;
gection on the eastern slepe at the south end of the Chalk Hills, approxi-
mately one half mile northeast of locality 63. Unit 2 described below may
be correlative with units 2 and 3 of locality 63. Idaho Group; probably
Chalk Hills Formation. The general section in this area 1s described by
Malde and Powers (1962).

Estimated

Ugit thick. (ft)

Sandsteone, ferruginous; light bluish pray (weathers to medium
bluish gray); medium grained, well sorted; medium hard, fri-
able, earthy; massively bedded in lower part to thinner bed-
ded in upper portion. Lower contact is sharp and regular.

Sample 12167..ccuciieniasavnnnrsrranrsrrarrsnannsansscsnnenns 20
L. Siltstone, yellowlsh bBrown .evvevnuirvnrervranacorcasssrnnrvonns 6

Total estimated thicKnesSs ....uiusvssssctrssnrersnnnsasarnsnnnss 26

LOCALITY 65. FLAT TQF BUTTE

HWLNEYNW: sec. 21, T. 2 N., R. 5 W.; Boise meridian; Owyhee County, Idaho.
The following section is exposed on the southwest side of Flat Top Butte,
Units 3 thru 7 may comprise the type section of the Polsion Creek Formation
(see Kittleman and others, 1965, p. 38). The underlying units weather very
similar to units of the Sucker Creek Formatlon (e.g. Dry Creek area; see lo-
calities 52, 61, and 62, this appendix).

Estimated
Unit thick. (ft)
7. Sandstone, reddish brown; very bard, silicified; forms top of
BULES wescvansronnnesasnsnansssnnsaseonasnssnnsossansavanseas L5
————————— Possible fault or unconformity — - - - - - -
6. Sandstone, reddish brown; medifum grained, silicified .......... 10

5. Weathered surface consists of clay; probably altered tuffacecus
or fine grained sedimentar¥ rock ...cevicnscrsrcsnsrirarareas 10

4, Sandstone, feldspathic, quartz; yellowish gray, (weathers to dark
reddigh browm); medium grained, well sorted; siliceous cement,
very hard; ripple marks; thick, parallel even bedding. Leower
contact gradational. Forms prominent resistant ledge on south
side of butte. Sample 12270 collected from thin bedded upper
part of unit which appears less silicified and less altered.. 12

3. Siltstone, yellowlsh gray (weathers to light grayish orange);
well sorted, medium hard, friable, fossilifercus, ripple marks;
very thin, parellel even bedding with small scale cross beds.
Lower part of unit consists of siltstone; upper part consists
of siltstone interbedded with medium grained micacecus sand-
stone, Sample 12269 collected from middle part of unir ,.... g
2. Mostly rubble-covered slope with drab olive brown clay, which
probably represents altered tuffacecus or fine grained sedi-
mentary rock; outcrop of silty claystone midway up slope .... 100

1. Lew rolling hills of soft rock which weathers to a drab olive

brown/light purple; occassional resistant ledge ............. 200
Total estimated thickNess ....oevsvssannsanvrsssscsncasssansane 353

LOCALITY 66. FLAT TQP BUTTE WEST

SEYNEMSWY sec. 16, T. 2 N., R. 5 W.; Boilse meridian; Owyhee County, Idaho.
This locality is located approximately one half mile north of locality 65.

In this locality a secticn of sandstone more than 100 feet thick is exposad.
In gemeral, the section 1s legs silicified than at lecality 65. Orange li-
monite staining indicates passage of water. The unit described is found near

the bagse of a resistant knob. Correlative with upper part of section at local-

ity 65 (units 3 thru 7 of that locality) and therefore probably Pelson Creek
Formation,
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LOCALITY #6. {continued)

Estimated
Unit thick. (ft)

1. Sandstone, wvery light gray {weathers to light grayish orange);
fina grained, well sorted; medium hard, friable; thin, para-
llel even bedding. Sample 12271l.........00v-.- CrrEtamasairmuy 20

LOCALITY 67. BIG GULCH CREEK

SE%SWNW: sec, 10, T. 5 H., R. 1 E.; Bolse meridian; Ada County, ILdahe. The
gection described is exposed on the north side of the creek. This locality

is close to contact between the Idgho Group and granitic rocks of the Idaho

batholith on Plate 1 of Newton and Corcoran (1963). The referencaed map alse
shows outcrops of Columbia River Basalt in the general area. Unit 1 of the

described sectlon 1s therefore probably the Columbia River Basalt. Units 3

thru 7 are probably in the Idahe Group, considering the abundance of coarse

clastic material and general absence of ash, claystone or siltstone beda.

Estimated
Unic thick, {ft)
7. Partially covered to top of ridge. Probably ssme as unit 6,... 18

6. Conglomerate; light brown; well sorted, with pebble-sized clasts;
hard, massive bed; altered. BSample 12274........cccnvurrnnrsn 2

5., Covered; probably mostly cocarse sand; outerop of sandy siltstone
near middle of undt ... iiiieni it s i e ey 170

4, Sandstone, light olive gray, medium grained, poorly sorted; alter—
nating soft to medium hard beds with varying amounts of carbon—
ate cement; in medium thick beds, internally massive; some
thin conglomerace, especially near base; contains sowme fonsils.
Sample 12273 collected from medivem hard, calcite cemented bed
near middle of unit ..... N hed i taateitessasEarEertEEEresanans an

3. Claystone, silty; dusky yellow, massiwve; possibly carbonaceous,

Sample 12272 collected from near top of this unit ........... 1

2, Covered ...ieevuiurananninsnereain Werraraeraaiiesraaanns aaraeann 3
L. Basalt s.iuvusmrvuravosnnsnannsnsns ibranaenea P 100
Total estimated thickness .,..... reriarens e tdbieier e 324

LOCALITY 68, SCHILLER CREEK

W HWNEY sec. 17, T. 6 N., R. | E.; Boise meridian; Gem County, Idabo. This
locality is located on the west side of a 3,644 foot peak which Ls north of
Schiller Creek in the WE%, sec, 17, T. 6 N., R. 1 E. The peak is capped by
up to 200 feet of very hard resistant sandstone. The rock unit described be-
low is part of the southward dipping very resistant ledge about 200G feet

{continued)

LOCALITY 68. (continued)

beloaw the peak. Considered Polson Creek Formation; located in or near large
area shown as Polson Creek-Deer Butte on Plate 1 of Newton and Corcoran (1963).

Estimated
Unit thick. (ft)
1. Sandstone, arkesic, graaitic; light brown, very coarse grained;
well sorted, wvery hard, brittle, thin bedded. Sample 12275.. 20

LOCALITY 69. ANDERSON CREEK

NELNEMSW; sec. B, T. & N., R. 1 E.; Boiae meridian; Gem County, Idahe. In
gully on west side of jeep trail; about one fourth mile below saddle near
center of sec. 8, T. 7 N., R. 1 E. Close to coatact between Idaho Group and
Polson Creek-Deer Butte Formation, as shown on plate 1 of Newton and Corcoran

(1963}, Frobably in lower ILdaho Group.
Estimated
Unit thick. (ft}
1. Claystone/tuff, yellewish gray, medium hard, massive. Sgmple
12270, ciaieinnannsanvanress Ctretsarsannr ey rarraniesnran hens ]

LOCALITY 70. DEAD INDIAN RIDGE SOUTHWEST

SELSWSW: gec. 22, T. 11 N., R. 7 W.; Boise meridian; Washington County, Idaho.
The Payette section (as mapped by Kirkham, 1931) is at least 600 feet thick
in this area. Most of the section consists of fine grained {siltstone/clay-
stone/tuff) slope-forming rock units. The lower slopes are pale grayish to
blackish brown and include an occassicnal medium thick bed of coarse grained
to conglomeratic sandstone (described below and in locality 71). The upper
slopes, to the northwest especially, consist of light gray to light pinkish
gray tuff/siltstone which may be medium hard te very hard. Radloactivity
throughout the section is generally much lower than the average. The follow-
ing unit is found in the lower slopes on the west side of the prominent draw
which trends morth from the ranch house. Fayette Formaticn, according to
Kirkham (1931a, Fig. 13).
Estimated
Unit thick. {ft)
1. Sandstone, dusky yellow (weathers yellowish gray to tan), medium

grained, poorly sorted, very hard, compact, carbonate cement;

medium thick, parallel even bedding; unit poorly expesed but

appears to be tabular; pebbly, in part. Sample 12277..... e 3
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LOCALITY 71, DEAD INDIAN RIDGE SOUTHEAST

SEXSEY4SW; see. 22, T. 11 N., R. 7 W.; Beise meridian; Washington County, Idaho.
See discussion of locality 70 for description of general section in this area.
The rock unit described below is exposed in the lower slopes which form the
east side of the prominent draw trending north from the ranch house. This rack
unit is probably underlain by Columbia River Basalt. FPayette Formation, ac—
cording to Kirkbam (193la, Fig. 13).

Estimated
Unit thick. (ft)
2. Siltstone/tuff; hard, thin to very thin bedded ........ JR - 11

l. Sandstone, fine to coarse grained or conglemeratic, in thin beds;
interbedded with siltstone or claystone, Sample 12278 of sand-
stone with following characteristics: yellowlsh gray, medium
grained, well sorted, calcareous, very hard and brittle ..... 10

Total estimated thickness ...sessesnnnarensnsansensas PP 60

{continued)
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APPENDIX B
GAMMA-RAY SPECTROMETRIC ANALYSES OF ROCK SAMPLES

Sample Locality and el eTh ek

number unit number (ppm) {ppm) (pct)
12001 1-2 0.8 3.5 2.63
12002 1-1 3.8 10.4 2,71
12003 2-5 1.6 4.7 2.55
12004 2-2 6.7 13.0 2.05
12005 2-1 0.7 3.2 2.56
12006 3-1 1.5 6.1 1.90
12007 4-1 1.0 4,7 1.89
12008 5-1 0.8 3.3 1.83
12009 6-1 1.4 9.9 2.70
12010 6-2 2.7 14.9 2,85
12011 7-1 0.9 3.4 2.28
12012 8-1 1.7 8.0 2.71
12013 9-1 1.7 8.1 1.69
12014 10-1 0.7 2.4 1.74
12015 11-11 22.1 2.8 1.52
12016 11-7 0.5 2.9 2.02
12017 11-5 3.3 5.0 1.81
12018 11-4 3.2 11.6 1.83
12019 11-3 3.7 7.0 1.91
12020 12-1 0.7 4.5 2.56
12021 13-1 0.8 3.9 2.47
12022 13-2 3.4 12.0 2.64
12023 13-3 0.7 3.5 2.84
12024 13-3 3.0 11.6 1.76
12026 14-1 4.8 11.5 1.26
12027 15-3 0.7 5.1 2.51
12028 15-4 1.6 7.3 2.08
12029 16-1 0.8 4.1 2.76
12030 16=2 0.8 3.4 2.51
12031 17-2 4.2 14.3 1.99
12032 17-10 12.3 15.9 1.07
12033 17-11 1.1 4.7 2.55
12034 17-21 3.1 13. 4 1.01
12035 17-30 3.9 9.2 1.73
12036 17-31 1.2 3.5 2.44
12037 17-40 3.8 7.4 2.01
12038 17-41 11.8 2.9 2.24
12070 18-1 0.6 4.0 2.78
12071 18-2 8.1 33.0 1.19
12072 18-5 4.6 16.2 2.21
12073 18-6 0.8 2.9 2.58
12074 19-3 0.7 5.3 1.89
12075 19-1 0.9 8.5 2.22
12077 20-1 1,2 3.0 1.73
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APPENDIX B (continued)

Sample Locality and el eTh eK
number unit number (ppm) (ppm) (pet)
12078 20-2 0.6 2.4 0.79
12080 22-3 2.7 12.0 2,30
12081 22-2 l.6 2.9 2.26
12082 22-1 3.8 12,9 1.95
12083 23-2 3.1 6.8 2.31
12084 23-3 7.7 14.4 2.25
12085 24-1 2.1 6.6 1.41
12086 25-2 2.7 7.9 1,91
12088 27-1 4.3 10.1 1.64
12089 27-1 1.8 6.8 2.47
12090 28-1 4.6 15.0 1.55
12091 28-2 0.9 3.8 2,80
12092 29=-1 1.5 5.0 1.31
12093 29-2 2.7 14.0 1.68
12094 30-1 3.5 11.5 1.76
12095 31-1 0.9 5.4 2.34
12096 32-1 4.4 17.4 2,03
12097 32-2 2.5 9.3 2.65
12098 32-3 0.5 0.8 0.96
12124 33-2 1.8 3.9 2.60
12125 33-1 8.7 27.7 3.49
12126 34-1 2.8 13,9 1.89
12127 35-1 2.0 10.9 1.83
12128 36-2 1.3 3.8 1.43
12129 36-3 2.2 7.9 2.71
12130 37-1 4.3 14,2 2,69
12131 37-2 4,7 13.6 2.96
12132 37-3 4.5 11.0 2.66
12133 37-5 9.5 12,7 2.78
12135 39-2 3.5 23.3 2.80
12136 40-1 2.4 15.1 2.37
12137 50-1 6.4 25.1 3.93
12138 50-3 5.9 24.0 3.52
12139 50-4 4.9 31.7 1.58
12140 51-2 4,8 24.3 5.31
12141 51-1 5.1 24.8 2.72
12142 52-1 5.3 18.4 i.01
12143 52-2 4.3 18.9 3.64
12148 57-1 5.6 18.8 4.85
12149 57-2 8.7 11.7 1.77
12150 58-2 5.2 17.4 3.95
12151 58-3 2.0 7.8 1.68
12152 59-1 4,3 11.3 2,22
12153 59-2 5.7 15.7 0.72
12154 60-7 4.6 13.1 2,81
12155 60-6 1.5 7.2 2.14
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APPENDIX B (continued)

Sample Locality and el
number unit number {(ppm)
12156 60-5 3.2
12157 60-4 2.6
12158 60-3 4.8
12159 61-1 4.8
12160 61-2 5.7
12161 61-3 4.9
12162 62-1 9.5
12163 62-2 7.2
12164 63-2 16.6
12165 63-3 7.0
12166 63-1 11.6
12167 642 5.5
12262 41-2 4.6
12263 41-3 13.6
12265 43-1 4.2
12266 43-2 3.8
12267 44-1 2.0
12268 45-1 2.6
12269 65-3 5.4
12270 65-4 2.1
12271 66-1 3.4
12272 67-3 2,2
12273 67-4 2.2
12274 67-6 18.8
12275 68-1 0.7
12276 69-1 7.5
12277 70-1 2.1
12278 71-1 1.1
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APPENDIX C

SEMIQUANTITATIVE EMISSION SPECTROSCOPIC ANALYSES
OF SELECTED ROCK SAMPLES
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Sample Locality and

number unit number Al As
12004 2-2 >10 0.0300
12005 2-1 10.0000 0
12009 6-1 10.0000 0
12010 6-2 >10 0
12015 11-11 1.5000 0
12021 13-1 3.0000 0
12022 13-2 >10 0
12023 13-3 §.0000 0
12024 13-3 >10Q ¢
12029 16-1 9.0000 0
12030 16-2 >10 0
12032 17-10 >10 0
12033 17-11 4, 0000 0
12034 17-21 >10 ¢
12035 17-30 9.0000 0
12036 17-31 5.0000 0
12037 17-40 >10 0
12038 17-41 6.0000 0
12071 18-2 3.0000 0
12072 18-5 9.0000 0
12073 18-6 3. 0000 0
12086 25-2 §.0000 0
12096 32-1 10.0000 0
12097 32-2 >10 0
12130 37-1 10.0000 0
12131 37-2 >10 0
12135 35-2 10.0000 0
12140 51-2 0.8000 0
12141 51-1 5.0000 0
12154 60-7 10.0000 0
12155 60-6 7.0000 0
12156 60-5 6.0000 0
12162 62-1 4.0000 0
12163 62-2 10.0000 0
12164 63=2 2.0000 ¢]
12165 63-3 1.0000 0
12166 63-1 8.0000 0
12167 64-2 >10 0
Note: Element concentration in percent.

APPENDIX C

SEMIQUANTITATIVE EMISSION SPECTROSCOPIC ANALYSES
OF SELECTED ROCK SAMPLES

B

0.0010
0.0010
0.0010
0.0020
0.0010
G.0005
0.0010
0.00606
0.0010
0.0010
0.0030
0.6050
0.0010
0.0030
0.0050
0.0010
0.0080
0.0010
0.0030
0.0030
0.0010
0.0010
0.0080
0.0050
0.0040
0.0030
0.0010

0

0
0.0050
0.0010
0.0030
0.0050
0.0050
0.0020
0.0010
0.0050
¢.0030

Ba Be Ca Co Cr
0.1000 0.0003 1.0000 0 0.0010
0.1500 0.0001 1.5000 0 0.0005
0.1000 ¢.0002 1.0000 0 0
0.1500 0.0004 1.5000 0 0.0010
0.1500 0.00061 >10 0 0.0010
0.2000 0 0.3000 0 0
0.15G0 0.0006 1.0000 0 0.0002
0.2500 0.0041 0.7000 0 0
0.2000 0.0007 G¢.7000 G 0
0.1500 0.0002 1.0000 0 0
0.0500 0.0004 0.6000 ¢ 0.0010
0.0300 0.0002 0.7000 0.6040 0.0010
0.2000 0 G.7000 g 0
0.0200 0¢.0001 G.2000 a 0.0010
¢.0500 G¢.0002 3.0000 0.0010 0.0010
0.2500 0.0002 1.0000 0 0
0.5000 ¢.0003 4.0000 v} 0.0020
0.1500 0.0002 1.5000 ¢ 0
0.0300 0.0007 1.0000 0.0010 0.0020
0.0500 0.0005 3.0000 0.0010 0.0030
0.1500 0.0002 1.0000 0 0.0010
0.1000 0.0004 3.0000 0.0020 0.0010
0.2000 0.0006 1.5000 0.0010 0.0030
0.1500 0.0010 4.,0000 0.0030 0.0030
0.0800 0.0001 5.0000 0 0.0010
0.2500 0. 0004 3.0000 0 0.0010
0.2000 0.0005 2.0000 0.0010 0
0.2500 0.0002 0.8000 G 0
0.0100 0.0004 1.0000 0 0
0.1000 0.0004 2.0000 0 0.0010
0.2000 0.0002 1.5000 0 0
0.0300 0.0003 1.5000 3.0010 0.0010
0.0100 0.0005 1.0000 0.0010 0.0010
0.1500 0.0010 1.0000 0.0030 0.0010
0.1500 0.0005 10.0000 0.0060 0
0.1500 0.0004 6.0000 0.0060 0
0.1500 0.0006 9.0000 0.0070 0.0020
0.2000 0.0005 4,0000 0,0010 0

(see Appendix D for limit of detection of trace elements).
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"0" means belew limit of detection for that element



Sample Locality and

APPENDIX C (CONTINUED)

number unit number Cu Fe Ga
12004 2-2 0.0030 4,0000 0.0001
12005 2-1 0.0010 0.5000 0.0001
12009 -1 0.0020 0.80G0 0.0001
12010 6-2 0.0030  3.0000  0.0010
12015 11-11 0.0030 0.6000 0
12021 13-1 0¢.0010 0.4000 0
12022 13-2 G.0030 2.0000 0.0010
12023 13-3 0.0020 ¢.6000 0.0001
12024 13-3 0.06050 2,5000 0.0008
12029 16-1 0.0020 ¢.7000 0.0001
12030 1la-2 0.0060 2.0000 0.0010
12032 17-10 0.0080 1.5000 0.0003
12033 17-11 0.0010 ¢.4000 0.0001
12034 17-21 0.0050 5.0000 0.0GL0
12035 17-30 0.0040 4,0000 0.0010
12036 17-31 0.0020 0.4000 0.0001
12037 17-40 0.0020 3.0000 0.0005
12038 17-41 0.0010 0.5000 ¢.0001
12071 18-2 0.0030 1.0000 0.0007
12G72 18-5 0.0030 2.0000 0.0004
12073 18-6 0.0010 0. 4000 0.0001
12086 25-2 0.0050 2.0000 0.0005
12096 32-1 0.0010 1.5000 0.0010
12097 32-2 ¢.0010 5.0000 0.0008
12130 37-1 0.0040 1.4000 0.0001
12131 37-2 G.0030 1.5000 0.0001
12135 39-2 0.0020 1.0000 0.0003
12140 51-2 0.0010 0.3000 0.0001
12141 51-1 0.0030 1,0000 0.0003
12154 60-7 0.0020 1.0000 0.0001
12155 60-6 0.0010 0.6000 G.0001
12156 60-5 0.0040 1.0000 0.0003
12162 62-1 0.0030 1.0000 0.0001
12163 62-2 0.0040 1.5000 0.0005
12164 63-2 0.0G20 1.0000 0.0001
12165 63-3 0.0010 0.5000 0
12166 63-1 ¢.0030 4.0000 0.0001
12167 64-2 0.0040 2,0000 0.0001
Note: Element conceantration in percent,

"0" means below limit of detection for that element
(see Appendix D for limit of detection of trace elements}.
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K

2,5000
2.5000
2.5000
2.0000
2,0000
2. 0000
2., 5000
2.0000
2.,0000
2.0000
1.5000
1.0000
1.5000
1.0000
0.8000
2,5000
2.0000
2,0000
1.5000
2.0000
1.5000
1.5000
1.0000
3.0000
2,5000
2.0000
2,0000
2.5000
2.0000
2.0000
1.5000
0.4000
0.4000
1.0000
1.0000
0. 8000
0.8000
1.0000

Li Mg Mo Na
0.0010  0.4000  0.0100  0.7000
0  0.2000  0.0100  2.5000
0.0005  0.3000  0.0100  2.5000
0.0020  0.7000  0.0400  2.5000
0  0.2000  0.3000  0.5000
0 0.2000 0.0200  0.6000
0.0003  0.5000  0.0500  2.0000
0 0.2000  0.0200  1.0000
0 0.4000  0.1000  1.0000
0 0.2000  0.0300  1.5000
0.0005  ©0.8000  0.0100  0.4000
0.0006  ©.3000  0.0400  0.3000
0.0001  ©0.2000  0.0100  0.7000
0.0005  0.6000  0.1000  0.3000
0.0004  1.5000  0.5000  0.2000
0.0001  0.2000  0.0200  3.0000
0.0010  1.0000  1.0000  2.0000
0 0.2000 ©0.1500  1.0000
0.0005  0.3000  0.0200  0.3000
0.0005  0.4000  0.0300  0.4000
0.0001  0.1000  0.0070  1.0000
0.0001  0.6000  0.0500  1.5000
0.0020  0.5000  0.0100  2.0000
0.0080  1.0000  0.0200  2.5000
0.0010  0.3000  0.0300  0.8000
0.0010  0.3000  0.0200  2.0000
0.3000  0.0300  0.6000
0 0.1000  0.0600  0.3000
0 0.2000  0.0100  0.3000
0 0.3000  0.0200  0.7000
0 0.2000 0.0100  0.7000
0 0.3000  0.0200  0.3000
0 0.2000 0.0100  ©.2000
0 0.2000 0.0100  1.0000
0 0.2000  0.1500  ©.5000
0  0.1000  0.0500  0.3000
0.0030  0.3000  0.0200  0.4000
0  0.5000  0.0300  1.0000



Sample Locality and

APPENDIX € (cONTINUED)

numbet unit number Nb Ni

12004 2-2 0 0.0010
12005 2-1 0 0
12009 6-1 0.,0010 ¢]
12010 6-2 0.0010  0.0020
12015 11-11 g 0
12021 13-1 0 0
12022 13-2 0 0.0010
12623 13-3 0 o]
12024 13-3 0 0.0020
12029 16-1 0 ¢
12330 16-2 0  0.0030
12032 17-10 0 0.0030
12033 17-11 0 0
12034 17-21 0.0010 0.0020
12035 17-30 0 0.0010
12036 17-31 ] G
12037 17=40 0 0.0020
12038 17-41 0 0
12071 18-2 0 0.0030
12072 18-5 0 0.0030
12073 18-6 G 0
12086 25-2 ¢ 0.0020
12096 32-1 0 0.00l0
12097 32-2 0 0.0010
12130 37-1 0 0.0020
12131 37-2 0.0020 0.0010
12135 39-2 0.0040 0.0010
12140 51-2 0 0
12141 51-1 0.0020 0
12154 60-7 0.0010
12155 60-6 0 0
12156 60-5 0 0.0050
12162 62-1 0 0.0020
12163 62-2 0.0040  0.0020
12164 63-2 0 0.0020
12145 63-3 0 0.0010
12166 63-1 0 0.0050
12167 64-2 0 0.0020
Note: Element concentration in percent,

_P_ Pb Rb Sc s1i Sn
0 0.0010 0 0 >10 0
0 0.0003 0 0 >10 0
0 0.0004 0 0 >10 ¢
0 0.0020 0 0 >10 0.0005
>l 0.0001 0 0 >10 0
0 0.0001 0 0 >10 o
0 0.0010 0 0] >10 ¢.0003
0.0002 0 0 >10 0
»1 0.0002 0 0 >10 G
G 0.0002 0 0 >10 0
0.0500 0.0020 0 0.0010 »10 0.0003
0.0500 0.0070 0 0 >10 0
0 ¢.0001 0 o >10 0
0 0.0008 0 0 >10 0.0002
0.0800 0.0007 0 0 >10 0
G.0500 0.0003 0 0 >10 0
0.7000 0.0002 0 0 >10 0.0008
0.5000 0.0003 0 0 >10 0
0 0.0010 0 0 >10 0
0 0.0010 0 0 >10 0
0 0.0005 0 0 >10 0
0 0.0008 0 0 >10 0
0 0.00:0 0 0 >10 0
0 0.0010 0.0100 0 >10 0
0 0.0005 0 0 >10 0
0.0500 0.0003 0 0 >10 0
0.0500 0.0010 0 0.0010 >10 0
0 0.0002 ¢ 0 >10 0
0 0.0003 0 0 >10 0
0.0001 0 0 »10 0
0 0.0001 0 0 10 0
0 0.0005 0 0 >10 G
0 0.0004 a Q >10 (]
0 0.0010 0 0.0010 >10 0
>1 0.0020 0 0 >10 o
>1 0.0001 0 0 >10 0
>1 0.0003 0 0 >10 ¢
0.1000 0.0005 0 0 >10 0

"0" means below limit of detection

(see Appendix D for limit of detection of trace elements).
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APPENDIX C (conTINuED)

Sample Locality and

number unit number St T ' X Yh Zn Zr
12004 2-2 0.0300 0.6000 0.0100 0.0030 0 0.0100 0.0200
12005 2~1 0.0500 0,0800 0.0010 0 0 0 0.0070
12009 6-1 0.0400 0.2000 0.0010 0.0020 0 1] 0.0100
12010 6-2 0.0500 0.3000  0.0060 0.0050 0.0001 ©0.0100 0.0200
12015 11-11 0.0500 0.0200 0.0030 0 0 0.0100 0.0030
12021 13-1 0.0050 0.0500 0 0 0 0 0.0080
12022 13-2 0.0600 0.5000 0.0050 0.0020 0 0.0200 0.0100
12023 13-3 0.0400 0.1000 0,0010 0 ] 0 0.0060
12024 13-3 0.0400 0.3000 0.0090 0.0030 a 0 0.0080
12029 16-1 0.0500 0.0600  0.001C 0 1] 0 ¢.0070
12030 16-2 0.0030 0. 3000 0.0070 0.0040 0.0001 0.0100 0.0080
12032 17-10 ¢.0030 0.2000 0.002¢ 0.0050 0 0.0100 0.0070
12033 17-11 0.0200 0.0400 0 0 0 0 0.0040
12034 17-21 0 Q.4000 0.0040 0.0030 00,0001 0.0200 0.0100
12035 17-30 0.0080 0.3000 0.0060 0.0010 0 0.0100 0.0070
12036 17-31 0.0600 0.0300 0.0010 0 0 0 0.0080
12037 17-40 0.0400 0.2500 0.0200 0.0020¢ 0 0.0100 0.0030
12038 17-41 0.0400 0.0400 0.0100 0 0 0 0.0060
12071 18-2 0 0.5000  0.0040 0.0050 0.0001 0.0100 0.0100
12672 18-5 0.0200 0.5000 0.0050 0.0030 0.0001 0.0100 0.0100
12073 18-6 0.0700 0.0700Q 0.0010 0 0 0 0.0080
12086 25-2 0.0800 0.7000 0.0070 0.0040 0 0.0200 0.0200
12096 32-1 ¢.0600 0.6000 0.0036¢ 0.0040 0.0001 0.0200 0.0600
12097 32-2 (.1000 0.5000 0.0200 0.0030 0.0001 G.0200 0.0200
12130 37-1 0.0500 (. 3000 0.0030 0.0020 0.0001 0.0100 0.0200
12131 37-2 0.0300 0.3000 0.0G30 0.0030 0.0001 0.0100 0.0360
12135 39-2 0.0300 0., 3000 0.0010 0.0040 0.0001 0 0.0300
12140 51-2 0 Q.1000 0 0.0040 0.0001 (] 0.0300
12141 51-1 Y 0.2000 0 0.0050 0.0003 0.0100  0.0600
12154 a0-~7 0.0400 0.2500 0.0030 0.0020 0 0 0.0080
12155 60-6 0.0700 0.2500 0.0010 0.0020 0 0 0.0080
12156 60-5 0.0050 0.2500 0.0040 0.06030 0 4.0100  0.0300
12162 62-1 0 0.3500 0.0050 0.0070 0.0003 0.0100 0.0400
12163 62-2 0 0.5000 0.0070 0.0060 0.0003 0.0200 0.0500
12164 63-2 0.0500 0.1500  0.0040 0.0080 0.0003 0.0100 0.0100
12165 63-3 0.0100 0.1000 0.0010 G.0050 0.0004 0 0.0080
12166 63-1 0.1000 0.2000 0.0080 0. 0040 0.0001 0.0100 0.CLl0O
12167 64-2 0.0500 0.4000 0.0030 0.0050 0.0001 0.0100 0.0200
Note: Element concentration in percent. '"0" means below limit of detection for that element

(see Appendix D for limit of detection of trace elements).
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APPENDIX D

AVERAGE CONCENTRATIONS OF TRACE ELEMENTS IN
SAMPLES ANALYZED BY EMISSTION SPECTROSCOPY

No. of samples in which Parts per million, semiquantitative
element detected Minimum amount
Element (total no. spls = 38) detected Mean®  Std. dev. °

As 1 300 300 -
B 36 5 27 21
Ba 38 200 1400 930
Be 36 1 4 2
Co 15 10 26 22
Cr 23 2 13 8
Cu 38 10 28 16
Ga 35 1 4 4
Li 20 1 12 18
Mg 38 1000 3800 2900
Mn 38 100 800 1800
Nb 7 10 21 14
Ni 25 10 20 11
P 14 500 see note b
Pb 38 1 8 12
Rb 1 100 100 -
Se 3 10 10 0
Sn 5 2 4 2
Sr 32 30 423 257
Ti 38 200 2700 1800

34 10 50 47

29 10 38 16
Yb 18 1 2 1
Zn 23 100 130 45
Zr 38 30 170 150

a/

Statistic pertains to that group of samples in which that element
(or elements) named were detected,

h/Grs-_ater than 10,000 ppm for 5 samples; 500-700 ppm for 9 samples;
less than 500 ppm for 23 samples.
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APPENDIX E
PETROGRAPHIC ANALYSES OF SELECTED SAMPLES

SAMPLE 12015

SAPLE 12074
Locality 11, Spring Valley

Locality 19. Little Butte
Rock name: granitic conglemeratic sandstone

Rock mame: feldspathic quartz sandstone

quartz 278 subrounded in shape; both single
and polyerystalline varieties quartz 563 subangular te subrounded
obgerved single grain dominant
polyerystalline ainor
K-feldspar 3z subrounded in shape; microcline (D), wvolcanic features minor
perthite (S), orthoclase (T); inclusions: muscevite, zircom,
moderate alteration to sericite rutile
rlagloclase 1% subrounded in shape; moderate alteration K~feldspar 15z subangular te subrounded
to kaolinite/sericite; signs of orthoclase miner
saugsericization microcline dominant
alteration and degree: moderate
Plutonic 63% subrounded in shape; granitic in compos-— alteration to kaolinite/sericite
reck fragments ition; comslsts of (2 or more) inclusions: wuscovite, apatite
plagloclase, K-feldspar, quartz,
muscovite, and epldote; feldspars are plagioclasge tr subangular
altered An—content: can oot be determined
alteration and degree: moderate
mica minerals tr detrital flakes of muscovite and chlorite to kaolinite
cement 5% a mixture of silica, clays, hematite, and plutonie 4% subangular to subrounded
pyrite (hematite and pyrite often rock fragments compesition: grandtdie; quartz,
coat grains) feldspar, muscovite
alteraticn and degree: extensive
zirton tr subangular; detrital to kaclinite/sericite
chalcedony tr pore-filling (cement)
chlorite authigenic with matrix
muscovite 22 detrital
garnet tr
opaques 34 interatitial
matrix 22X siliceous dominant

clayey trace
chloritic minor



SAMPLE 12075

e i S

Locality 19. Little Butte

Rock mame: quartz sandstone

gubangular to subrounded

single grain minor

polycrystalline dominant

secondary overgrowths, traces of
silica

inclusions:
opaques

quartz 82%

muscovite, zircon,

K-feldspar 8% subangular to subrounded

perthite dominant

alteration and degree:
kaolinite/gericite

Inclusions:

trace to

plutenic 5%
rock fragment

composition: grandtic quartz,
feldapars, muscovite, biotite

alteration and degree: feldspars
(traces) to kaolinite/sericite

chlorite tr authigenic
mgcovite tr detrital
glrcon tr
cpaques tr various
intergtitial
cement 4% giliceous, traces of clay within

quartz, micas, opaques

APPENDIX E (continued)

SAMPLE 12078
Locality 20. Rg Willow Creek gast
Rock name: wvolcanic gandy siltstone

Extensive alteration of this sample makes a semiquantitative
modal anglysis of mineral components lopoaaible,

Glass shards are present as are voleanic reck fragments and

this sample is possibly pyroclastic.



¢h

APPENDIX 3 {(continued)
. LE 120 SAMPLE 12124

Locality 32 Cove Road Locality 33. Wilscn Cemetery

Rock name: feldgpathic quartz sandstone Rock name: arkosic sandstone

quartz 74% subangular to subrounded
single grain dominant
polycrystalline minor
secondary overgrowths — sgilica
inclusions: muscovite, zircenm,
rutile

quarte a5z% subangular to subrounded
single grain dominant
polycrystalline trace
inclusions: apatite, zircon

KE~feldspar 15% subangular to subrounded
orthoclase dominant
microcline minor
perthite minor
alteration and degree: frace to
sericite
inclusions: zircom, mica

K-feldspar B% subangular to subrounded
orthoclase deminant
microcline minor
perthite trace
alteration and degree: trace to

kaclinite/sericite
inclusii:s: mugcovite, gquartz, Plagioclase 23% subangular to subrounded
apatite An-content: oligeeclase - andesine
zened trace
plagioclase 42 An—content: oligoclase-andesine alteration and degree: moderate
alteration and degree; trace to to kaclinite/sericite
kaolinite
tnclusiona: tite d
inclusions: muscovite and apatite e spatite snd zircon
Flutenic 25% subrounded
plutonic 1z subangular to subrounded rock Eragments compositien: granitic — quarcz,
rock fragments composiction: granmitic - quartz, K-spar, plagioclase, muscovite
feldspars, muscovite biotit;, hornblenﬂe’ ’

alteration and degree: feldspars

myrmekitic texture trace
trace to kaolinite/sericite Y

graphic texture trace
alteratfion and degree: moderate

chalcedony 12% pere-filling (cement) feldspars to kaolinite/sericite
nuscovite tr datrital volcanic tr subrounded
opagues er fnterstitial rock fragments aphanitic groundmass

phenccryst composition: plagioclase
replacement and degree: silicified

cement see chalcedony
chert tr subrounded
chlerite tr detrital
biotite 1z detrical
muscovite tr detrital
hornblende tr green
Zircon tr

opaques tr intersecitial



SAMPLE 12126

Locality 34,

APPENDIX E (continued)

Reynolds Valley

Rock name: arkogic sandstone

Juartz

¥~feldspar

plagiloclase

plutenic
rock fragmenta

ehlorite
biotite
muscovite
hornblende
py¥roxene
opatite
epldote

& phene
apaques

matrix

38%

10%

202

20%

tr
5%
tr
tr
tr
tr
tr
1z
tr

5

subangular

single grain dominant
polycrystalline trace

volcgnic features trace
incluaions: apatite, muscoviee

subangular

alteratlon and degree: trace to
gericite

inclusions: zircon, apatite, mica

gubangular

replacement and degree: trace to
epldote; trace to kaolinite/sericite

inclusiona: zircon, apatite, mica

subangular to subrounded

compeeition: gramitic - quartz,
K~spar, plagioclase, biotite,
muscovite, horonblende, chlorite

mytrmekitic texture trace

detrital

siliceons minor
clayey domdpant

SAMPLE 12130

Locality 37. Hart Creek

Rock pame: tuffaceous sandstone/tuff

quartz 1z anhedral deminant
yolecanic features

Plagioclage 1% anhedral dominant
zoned trace
alteration and degree: dominant

to kaolinite

biotite tr subhedral dominant

muscovite tT subhedral dominant

PYIOXEne tr subhedral dominant

volcanic 2z angular

rock fragments extremely altered

CpAgUEE tr

glass shards a5% typical shapes

some fresh; mostly extensively
altered to clays

due to extengive alteration, some
grains called shards could possibly
be some other mimeral or rock fragment



G

SAMPLE 12131

Locality 37. Hart Creek

Rock name: volcanic conglomerate

quartz 10% anhedral dominant
voleanic features miner
Plagioclase 2X subhedral dominant
An~content: too altered
zoned trace
alteration and degree: moderate
to kaolinite/sericite
biotite tr subhedral
Ruscovite tr subhedral
volcanic % volcanic dominant
rock fragments sedimentary trace
subrounded
aphanitic groundmages with and
altered abundant laths of
feldaspars mafics, some stlicified
rhyolites, sedimentary quartzites
{quartz arenites)
matrix 367 pheneritic
extremely unaltered, most likely
feldspars and glass
zircon tr
opaques 1z
glass shards 20% various degrees of alteration

APPENDIX E {continued)

SAMPLE 12132
Locality 37. Hart Creek

Rock Dame: tuffaceous asiltstone/ altered tuff

quartz 10% anhedral dominant
volcanic features
Plagioclage k4 subhedral dominant
alteration and degree: mnderate
to kaolinite/mericite
biotite tr subhedral
mugcovite tr subhedral
o paques 1%
Elass 85% altered glass, clay, feldspars
SAMPLE 12136
Locality  40. Perjue Canyon
Rock pame: odlite
quartz tr angular
gingle grain
sedimentary tr subrounded
rock fragments composition: carbonate clasts,
mudstones
odlites 892 rounded
cores of volcanic rock fragments,
plutonic rock fragments, gquartz,
plagioclase, K-spar, biotite,
horublende
opaques tr
cement 10X carbonate



Sh

SAMFLE 12137
Localicy 50. State line
Rock name: witric tuff/tuffaceous siltstone
quartz 6% anhedral dominant
volcanic features dominant
plagioclase tr gubhedral minor
auhedral dominant
alterations and degree: moderate
to kaolinite

biotite tr subhedral dominant

glass 95% altered clasts, silica cement
gilicified and altered to clays

vitroclastic texture

SAMPLE 12138

Locality 50. State line

Rock name: ferruginous tuffaceous sandstone/ferruginous tuff

quartz 8% anhedral dominant
volrcanic features dominant

plagioclase % subhedral dominant
alteration and degree: deominant to
kaolinitefsericite
volecanic 15% subangular

rock fragments

matrix 10% result of breakdowm of other
components
wixture of clay, silicia, iren
oxides
glass shards 63% various degrees of alteration

APPENDIX E (continued)

SAMPLE 12140
Locality 51, Upper Sucker Creek

Rock name: tuffaceous siltstone/tuff

quartz 4%
plagioclase 2%
bictite tr subhedral
extenslvely altered and replaced
muscovite tr subhedral
Opagues tr
glass 93% silica, altered minerals and

clasts

vitraclastic texture

SANPLE 12151

Locality 58. French John Hill

Rock name: conglomeratic tuffacecus sandstoneftuff

Sample is too altered to identify or estimate percentages of
minerals.

SAMPLE 12154
Localicy 60. Little Squaw Creek

Rock name: siltstone/tuff (based on field examination)

Too altered to make mineral identification, estimates of
percentages, or positive rock identificatiom.
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SAMPLE 12167

Locality 64,

APPENDIX E (continued)

SAMPLE 12167 (continued)

Chalk Hills norch

opaques

Rock name: ferruginous sandsteoue

quarte

E-feldspar

Plagioclage

plutenic
rock fragments

Yolcanie
rock fragments

sedimentary
rock fragments

chalcedony
biotite
muscovite
hornblende
pyroxene

apatite

207

iz

17%

2%

40%

1%

tr
tr
tr
1%
tr

tr

Cement

subangular to subrounded

subangular to subrounded

orthoclase dominant

microeline trace

alteration and degree: moderate
to kaoclinite

sanidine

subangular to subrounded

an—-content: oligoclase-andesine

alteration and degree: wariable
trace to mederate, kaolinice/
sericite

composition: grapitiec - gquartz
and feldspars

alteration and degree: feldspar
moderate to kaolinite/sericite

subangular to subrounded

phanericic groundmags trace

aphanitic groundwass dominant

silicified

phenocryst compositien: quariz,
plagioclase, hornblende, pyroxene

alteration and degree: dominant to
kaolinite/sericite {(feldspars)

replacement and degree: dominant to
silica

subrounded
siltstones

detrital

subangular

tr

10%

ferruginous dominant



SAMPLE 12270

R e

Locality 65. Flat Top Butte

Rock Dame: feldapathic guartz sandstone

quartz 80X subrounded
single grain dominant
pelyerystalline trace
inclusions: wmica, apatite

K-feldspar 5% subrounded
orthoclase deminant
microcline trace
&@lteration and degree: moderate
to to kaolinite/sericite
inclusions: apatite

plagioclage 10% subrounded
An-content: oligoclase - andesine
alteration and degree: moderate to
kaolinite/gericice
inclusiens: apatite

sedimentary tT texture: clastic
rock fragments composition: wmicrite
rock sulte: carbonate

chert tT

chlorite tr detrital

biotite tr detrital

muscovite tr detrital

apatite tr

epldeote tr

zircon tr

opaques tr cement

cement 4% silicecus dowinant secondary

carbonate trace secondary

APPENDIX E (continued)

SAMPLE 12275
Locality 68. Schiller Creek

Rock name: arkosic granitic sandstone

quartz 40% subrounded to gubangular
single grain dominant
polycryatalline minor
inclusions: mica, rutile, apatite

K-feldspar 15% subrounded
orthoclase dominant
microcline minor
perthite trace
alteration and degree: trace to
sericite
ioclusions: apatite

Plagioclase 10% subrcunded
Amrcontent: oligoclase - andesine
glteration and degree: trace to
sericite
inclusions: apatite

plutonic 32z composition: gramdtic
rock fragments myrmekitic texture trace
alteration and degree: trace to
kaolinite/sericite
sedimentary tr subrounded
rock fragments texture: elastic
compesition: quartz, ¥-gpar, sillica
cement

rock suite: aremite

chlorite tr detrital
biotite tr detrital
muscovite tr detrital
Zircon tr

o paques tr

matrix tr clayey dominant

cament 22 silicepus secondary



0a/6h

SAMPLE 12276

Locality 69,

Rock name:

quartz

plagioclase

Ruscovite
chlorite
opeques
matrix

glass shards

clay/tuff

tr

1Z

tr

tr
5%

90%

3z

vitroclastic texture

snderson Creek

anhedral dominant

an-content: oligoclase — aandesine

alteration and degree: moderate to
clay

anhedral deminant
disseminated in matrix

clay and glase dust

APPENDIX E (continued)
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APPENDIX F
URANIUM ANALYSES OF WATER SAMPLES

Locality

Sample number U40
number __(app. A) (pr?
12025 13 1
12076 19 1
12079 21 0.3
12087 26 0.7
12134 38 0.4
12144 53 0.9
12145 54 0.2
12146 55 1.7
12147 56 1.1
12264 42 1.8
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Well

number

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

NWiNEY sec.
NWNEY Bec,
SExSWy sec.
SWNWy; sec.
SE4%NWY; sec.
SE%SEX% sec,
E% sec. 26,
NEXSWY sec.
SE%SEY% sec.
MWWl sec.
KELNEY sec,
SEXSEY, sec.
SEXNEY sec.
SE%SE% sec.
WW4NEY, sec.
SWYNEX% sec.
SEYNWY sec.
SExSWy sec.
NE%SWk sec.
NWNEY séc.

Location

33, T. 6 5., R. 8 E,
10, T. 3 N., R. 2 E.
5, T. 12 N., R. 4 W.
33, T. 11 N., R. 5 W.
33, T. 11 N., R. 4 W.
24, T, 7 N., R. 5 W.
T. 7N., R. 1 E

27, T. 7 H., R, 2 E.
6, T, 5NH., R. 2 W.
36, T. 4 N., R. 1 E,
5, T. 3 N., R. 4 W.
9, T. 3 N., R. Z W.
2, T. 3 N., R. 1 E.

22, T, 3 N., R. 2 K.
36, T. 3 N., R. 2 E.
36, T. 3 N., R, 2 E,
22, T. 2 N., R. 3 W.
34, T. 2 N., R. 2 W.
28, T. 2 N., R, 3 E.
12, T. 1 N., R. 4 W.

APPENDIX G
LIST OF WATER WELLS

Quner or tenant

U.S. Corps of Engineers
State of Idaho

H. Lacey

City of Weiser

William Brummett

R, J. Brown

Gatfield Farms

M. Renfro

C. L. Shawver

Bolse Water Corps.

Bruce Bartlett
Amalgamated Sugar Company
Bolse Water Corporation
Boige Water Corporation
Idaho Power Company

J. A. Terteling and Sons
Walter Russell

Jay C. Neider

State Highway Department
Gust Collis

Estimated

elevation {ft)

3,020
2,700
2,800
2,120
2,350
2,430
2,700
2,600
2,580
2,680
2,460
2,470
2,700
2,750
2,900
2,900
2,790
2,810
3,480
2,350

Drilled by
Core Drilling Co., 1959
Lukehart Drilling and Pump, 1962
B & M Well Drilling, 1966
Joe Eilworth, 1966
Joe Eilsworth, 1966
Cope Drilling Company, 1971
B & M Equipment, 1965
Orval Harden, 1963
B & M Drilling, 1972
Rusgel Cowe, 1968
B & M Drilling, 1970
A. A. Durand and Son, 1953
Cope Drilling Company, 1972
Cope Drilling Company, 1971
Kenneth Witt, 1966
Cope Drilling Company, 1972
Cope Drilling Company, 1972
Cope Drilling Company, 1972
Wayne E, Stevens, 1967
Hareld A, Steiner, 1960



Well

number

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

NE}MNW: sec.
SW5Wy sec.
NE%NEY% sec.
Center sec.
NWhSEY: sec.
SWENEY sec.
NE¥NWY sec,
SELNEY sec.
NE:XMNEY sec.
KWWy sec.
NE%SE: sec,
SE%SEX: sec.
SEXSEX sec.
NE%SW: sec,
NEYSW; sec.
SELNEY sec.
SWSWYy sec.
SELSWY sec,

Location

13, T. 1 N., R. 3 W.
9, T. 1 S., R. 4 E.
5, T. 2 5., R. 12 E.

15, T. 1 S., R. 13 E.

9, T. 1 S., R. 14 E.
5, T. 1 8., R. 15 E.
3, T. 2 8., R. 2 W.
23, T. 2 8., R. 1 E,
2, T. 2 8., R. 4 E,
23, T. 2 5., R. & E.
11, T. 2 8., R. 5 E,
5, T. 3 S., R. 2 W,
7, T. 3 8., R. 1 ¥,
2, T. 3 8., R. 6 E,
13, T. 3 S., R. 6 E.
26, T. 3 8., R. 6 E.

23, T. 3 S., R. 18 E.

25, T, 4 8., R, 1 W,

SWy sec, 29, T. 4 S., R. 1 E,

SWhNEY sec.

19, T. 4 S., R. 2 E.

APPENDIX G {continued)

Owvner or tenant

Elmer Tiegs

U. 8. Corps of Engineers
Calarco, Inc.

Lee Barron

LDS Church - Fairfield
W. D. Simon

John Foster

Leonard T. Hult

J. R. Simplot

Ernest Lewandowski

Fred R, Hickey

Brian Branzell

Lester Mitchell

Dave Ireland

Aquirre and Sons

City of Mountain Home
Judson Timm

John Salove

T. G. Adcbck

U, 5. Army Corp of Engineers

Estimated
elevation (ft)
2,680
3,240
5,080
5,050
5,060
5,050
2,400
3,120
3,160
3,080
3,280
1,300
3,200
3,300
3,210
3,160
4,600
2,900
2,700
2,690

Drilled by
A. E. Hosack and Son, 1956

R. V, Strasser Drilling Co., 1959
Smith Drilling and Pump Co., 1973

Cope Drilling Cowmpany, 1968
Clarence Cole, 1954
Clarence Cole, 1953

?

E. E, Luhdorff Company, 1968
Biddleston, 1970
Hiddleston, 1971

Carl Hickey, 1970

Vernon E. Johnstone, 1970
Harold A. Steiner, 1957
Hiddleston, 1973

George Gailey, 1966

John 0'Conmnor

Smith Drilling and Pump Co., 1970

Kenneth Witt, 1972
Elmer Johnston, 1959
Core Drilling, Inec., 1958



APPENDIY G (continued)

Well Estimated

number Location (wmer or tenant elevation (ft) Drilled by
77 NW%5Wy sec. 10, T. 4 8., R. 5 E, Oscar J. Streeter 3,100 B. B. Gailey
78 SELNW; sec. 5, T. 4 8., R. 6 E. William Hepworth 3.160 Harry King Drilling Co., 1970
79 NEYSFx sec. 35, T. &4 8., R. 6 E, W, D. Hennis 3,060 Robert Denton, 1968
80 NW4%SEY sec. 33, T. & 5., R. 17 E. Rock Creek, Inc. 4,120 Claude Nicholgor Well Drilling, 1969
81 SE%XNW; see. 10, T. 5 8., R. 1 E, E. P. Lawrence 2,640 Harold Steiner, 1963
82j“ SEMNEY% sec., 13, T. 5 5., R. 2 E. 2,580 Emory Ratliff and Assoclates, 1957
83 NW4SWx sec. 15, T. 5 8., R. 3 E, L. A. Haolst 2,380 7, 1953
84 SWhNEY% sec. 25, T. 5 8., R. 6 E, Jim Batt 2,840 Hiddleston and Son, 1971
85 SWNF¥% sec. 6, T. 5 8., R. 11 E, William W. Knox 2,700 Irvin E. Glineski, 1966
86 NW4NE} sec. 3, T. 5 8., R. 12 E. Carl Anderson 3,100 Boley, Henry, Weeolt, 1971
87 SW4SWHSWy sec. 11, T. 6 S., R. 3 E. Smith and Hinton 2,600 ?
a8 SEMSEY% sec., 10, T. 6 5., R. 5 E. Errol F. Black 2,600
89§! SWeNW sec. 24, T. 6 5., R. 5 E. 2,580 George Hutchinson
902j SW4SEY% sec. 29, T. 6 5., R. 5 E. 2,580 Perle Davis and Sons, 1957
91§ SEXNWY; sec, 32, T. 6 5,, R, 6 E, 2,600 Albert Black, 1953
92 SE4NEY% sec. 25, T. 6 5., R. 12 E, Anderson-Kelly Ranch 3,280 Smith Drilling and Pump Company, 1974
93 SW4%SE% sec, b, T. 6 5., R, 13 E, ? 3,220 ?
94 NWxNWY% sec. 13, T. 6 5., R. 14 E. Ernest Fields 3,700 C. B. Enton and Sons, Inc., 1965
95 SWSE% sec. 22, T. 6 §,, R, 17 E, Bureau of Land Management 4, 150 Boley, Henry and Weech, 1968
96 NE%NE% sec. 13, T. 7 8., R. 2 E. Paul Black 3,300 Vernon E. Johnston, 1967
al

” Information from Littleton and Crosthwaite (1957).
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Well Estimated
number Location Owner or tenant elevation (ft) Drilled by
97 SE4NEY% sec. 4, T. 7 8., R. 3 E. E4111l Burghardt 2,990 Vernon E. Johnaton, 1967
98é SEXNW%; sec, 12, T. 7 S., R, 4 E, 2,690 Frank Faria, 1954
993! SWySEX% sec. 13, T. 7 5., R. &4 E. 2,690 Lauri Lahtinen, 1954
100~ SWMNEX% sec. 28, T. 7 S., R. 5 E. 2,800 Fred King, 1953
101 NE%NWY sec. 15, T. 7 5., R. 6 E. U. 8. Govermment 2,600 7, 1957
102 NE¥NWY% sec, 35, T. 7 8., R. 12 E, W. J. Collins 3,400 Dale E. Gilbert, 1971
103 NWhNW% sec. 1, T. 7 S., R. 13 E. L. D. Woody 3,000 Smith Drilling and Pump Co., 1974
104 NW4NEY% sec, 26, T. 8 5., R. 12 E, Earl Justice 3,500 Smith Drilling and Pump Co., 1969
105 NWMNEY; sec. 26, T. 8 S., R. 12 E. Earl Justice 3,550 Arnold Elsing, 1968
106 SE4%SEY% sec., 27, T. 8 5., R. 13 E. Maurice Eckart 3,390 Ralph Denton, 1969
107 NE4SE}; sec. 36, T. 8 5., R. 14 E. Frank Henslee 3,250 Mack Gray Well Drilling, 1968
108 NE%SEY% sec. 14, T. 8 §,, R, 17 E. Rosemary Hof McGonigal 4,200 J. Emmett Smith, 1968
109 NWSW% sec., 1, T. 9 S., R. 15 W. Gary Moss 3,420 Dale Gilbert, 1968
110 NwNWY; sec. 29, T. 9 S., R. 17 E. Royal Catfish, Industries 3,150 Boley, Henry and Weech, 1970
a/

" Information from Littleton and Crosthwalte {1957).



APPENDIX H

LIST OF PETROLEUM TEST WELLS

61/62






£9

Well

number

1

12

13

15

19

20

21

Company and
well name

Oroco 01l and Gas Co.;
T.B. Carr #1

%?io 01l Co.; Kramlich

El Paso Natural Gas Co.;
Assmussen #1

Oroco 0il and Gas Co.;
B. Carpenter {1

El Paso Natural Gas Co.;
V. Johnson #2

El Paso Natural Gas Co.;
Webber-State #1

Oroco 0il and Gas Co.;
Richardson #1

Boise Petroleum Co.;
Well #1

Qroco 01l and Gas Co.:
Bolles 1

Ontario Cooperatilve Gas
and 01l Company; Well
#1

H.K. Riddle; Kiesel
Estate #1

APPENDIX H

LIST OF PETROLEUM TEST WELLS

Location

sec. 15, T. 11 N., R. 5 W.; Boise meridian;
Washington County, Id,

NWSWNWY sec 5, T. 9 N., R. 4 W.:
Boige meridian; Payette County, Id.

sec, 8, T. 9 K., R, 3 W.;
Payette County, Id.

Boige meridian;

SEMNEX% sec. 4, T. 8 N., R. 5 W.}
Bolse meridian; Payette County, Id.

center of SE} sec., 27, T. & N., R. & W.;
Boise meridian; Payette County, Id.

sec. 16, T. 5 N., R. 3 W.; Boise meridian;
Canyon County, Id.

sec. 19, T, 4 N., R. 3 W.; Bolse meridian;
Canyon Cournty, Id.

gsec, 27, T. 4 N., R. 2 E.}; Boise meridian;
Ada County, Id.

sec. 15, T. 17 5., R. 47 E,;
meridian; Malheur County, Or,

Willianette

sec, 9, T. 18 5., R. 47 E.; Willismette

meridian; Malheur County, Or.

sec, 8, T. 19 5., R. 47 E.;
meridian; Malheur County, Or.

Williamette

a/ Good - usuwally a recent well with a detailed log
~ Fair - usually a recent well but log lacks detail

Poor - usually an old well for which the log lacks detail

Ground Total
level depth Date Type of Lithologic 5
elev. (ft) (ft) drilled log (&) log quality —~
2306 2,320 14855 1ith fair
ZBOO 4,011 1931 1ith fair
est.
2917 4,017 1956 1lith, elect fair
2140 2,775 1955 lith, elect poor
2194 3,521 1955 lith, elect, fair
gamma
2443 4,528 1956 1ith, elect, fair
gamma
2335 3,048 1955 lith, elect fair
3050 1,625 1930 lith fair
2147 1,966 1955 1lith, elect paot
2159 3,650 1908 lith fair
2177 5,137 1954 lith good



Well
number
29
31
32

34

35

36

Company and
well name

Helmerich and Payne,
Inc.; Parker #1

Helmerich and Payne,
Inc.; State #2

Company ?; Letha

Griffith; Bostic #l=A

Standard 0il Co. of
Calif., Highland
Livestock and Land #1

Roden Drilling Co.;
Higgenson (Fee) #1

a/

APPENDIX H (continued)

Location

SEYNW':NWY sec., 19, T. 6 5., R, 8 E,}
Boise meridian; Owyhee County, Id.

NWLRWNWY sec. 16, T. 7 S., R. 9 E.;

Boise meridian; Elmcre County, Id.

SWhSWINE% sec. 35, T. 7 N., R. 3 W.;
Boise meridian; Gem County, Id.

SEYSWH%SWY% sec. 25, T. & S., R. 8 E.;
Boise meridian; Elmere County, Id.

NE4SEXNWY sec. 24, T. 6 N., R. 5 W.;
Boise meridian; Payette County, Id.

SW;SWhNWYy sec, 9, T. 3 N., R. 1 W.;
Bolse meridian; Ada County, Id.

Good — usually a recent well with a detailed log
Fair — usually a recent well but log lacks detail
Poor - usually an old well for which the log lacks detail

Ground
level
elev. (ft)

2634
3000
est,

2250
est,

3175

2631

2525

Total
depth
(ft})
3,808
2,068
758

9,678

11,963

3,610

Date

Type of

Litholoegic

drillied log (s) log qualityéj
1950 1ith fair

1950 lith fair

1941 lith falr

1973 1ith, elect good

1973 lith, elect good

1972 Lith good









