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PREFACE

The rederal Land Policy and Management Act of 1870 (Public Law
94-579, Sec. 603, Nctober 21, 1975} requires the 1J.S. Geological Survey
and U.S. Bureau of Mines toc consurt mineral surveys on U.S. Bureau of
Land Management administered land ™. . . nrior to any recommendation for
the designation as wilderness . . . to determine the mineral values, 1f
any, that may be present . " Resulis must be made available to the
public and submitted to the President and the Congress. Tnis report
presents the results of a Bureau of Mines mineral survey of the Raven's
Eye Wilderness Study Arca {ID-57-10), B8laine and Lincoln Counties, Idaho.

This open-file report will be summarized in a joint
report published by the U.S. Geological Survey. The
data were gathered and interpreted by Bureau of Mines
personnel from Western Field Operations Center, East
360 Third Avenve, Spokane, WA 99202. The report nas
been edited by wmembers of the Branch of Mineral Land
Assessment at the field center and reviewed at the
Division of Mineral Land Assessment, Washington, OC.
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SUMMARY

Amneral survey of the 67,110-acre Raven's Eye WSA (Wilderness Study
Area) 1n tnhe north-central Snake River Plain of 1daho was conducted by
the U.S. Bureau of Mines in 18985, at the roquest of the Bureau of Land
Management, The WSA is 1n 3latne and Lincnln Counties; the northwest
corner s about 1 mile east of Carey, ID. A search of county mining
claym records indicated that no claims have been located 1n the WSA.

Basaltic lava is the only rock type exposed within the WSA. A platy
variety of lava {slab pahoehoe) occurs that is producesd from other lava
fields in sgutnern Idaho. The material is marketed as decorative stone,
used for wall veneers, and retails for approximately $125/ton. Within
the WSA, approximately 18,000 tons of indicated reserves are concentrated
in two areas, and a total of 12,000 tons of indicated subeconomic
resaurces were found at six other localities. An additional 10,000 tons
of inferred subeconomic resources are unevenly distributed over the
remainder of the WSA.

Placer samples of sand and gravel from the Little Wood River
drainage, adjacent to the nortnern and western bouadaries of the WSA,
contained an average gold value of 30.68/yd3, vinich is uneconomic.
Less than 1,000 yd” of the auriferous graval is within the WSA.

The WSA contains an gccurrence of approximately 140,000 tons of
volcanic cinders. While the volceaic cinders may be suitable for road
metal, they caanot compete with the numerocus larger occurrences which are
closer to current markets,

As of October 1986, there were no geothermnal leases or lease
applications within the WSA. The recency of volcanism and the presence
of hot springs less than 1 mile northwest of the WSA indicate geothermal
resources may be present; however, no surface manifestations were
observed within the WSA boundary, and no geothermal or other energy
resources were identified.

[H{TRODUCTION

A mineral survey of the Raven's Eye WSA (Wilderness Study Area) 1/
was conducted in June 1985 by the USBM (U.S Bureau of Mines) and the
USGS (U.S. Geological Survey} at the request of the BLM (U.S. Bureau of
Land Management). The USBM researched the mining and mineral exploration
history, evaluated decorative-stone resources, and searched for
mining-related activities within and adjacent to the WSA. The USGS

1/ WSA (Wilderness Study Area): a roadless area or island that has been
- inventoried by the U.S. Bureau of Land Management and found to have
wilderness characteristics as described in Section 603 of the
Federal Land Policy and Management Act of 1976 (90 Stat. 2743) and

Section 2{c¢) of tne Wilderness Act (78 Stat. 890).



ovaluated the WSA by reqgional geochenncal and qgenphysical surveys and

grological mapping. Results of the investigalons will be used to help
Joterinine the suyitability of the WSA foar wnclusion into the National
Wilderness Preservation System, The hanedigte qoal of this and other

USBM mineral surveys is to provide daLa to the President, Congress,
guvernnent agencies, and the public for land-use decisions. The
long-term objective is to ensure the Nation n3s an asequate and
depenaable supply of minerals at regsonable cnsts,

setting
Raven's Cye WSA encompasses £7,110 acres of 3 basaltic lava field in
the Snake River Plain section of the Columbia Intermontane geomorphic
province {Thorabury, 1965, p. 455). The wWSA is on public land
sdministered by the Shoshone District of the BLM. [ts ceniar is about
3 mi (miles) soutn southeast of Carey, [0 (fig. 1). Major access is
provided by U S. Highway 93 on the north and west sides of the WSA.
Secondary and unimproved roads provide access to most of the boundary,
and jeep trails and unimproved roads provide access to lava flows within
the WSA (fig. 2).

The lava flows have a rough and chaotic surface caused by aa 2/
fields, overlapping flows of pahoehoe 3/, collapse features, and pressure
ridges. Overall relief is about 390 ft {feet), elevations range from
4,610 ft near the Little Wood River an the western edge of the WSA to
5,003 ft atop Spud Butte on the ecastern side. Host of the lava field
dips gently to the southwest.

The WSA is in an arid zone; average annual precipitation is less than
10 in. (inches}. Due to the scarcity of soil cover and lack of water,
only sparce sagebrush, rabbit brush, and various grasses are present. No
streams drain the study area. Temperatures range from about -30 fo
105 OF annually and average about 53 UF,

Previous Studies

Early reconnaissance studies of the genlogy and water resources of
the Snake River Plain, ldaho, are reported in Russell (1902) and Stearns
and others (1938). Greeley and King {1977), LaPoint (1977), and Greeley
{1982) described the geology of the eastern Snake River Plain, with an
emphasis on volcanism. Rember and Bennett (1979) conmpiled a
1:250,000-scale geologic map of the [daho Falls quadrangle which includes
the study area.

2/ Aa: Hawaiian for rough, jagged lavs flows with a clinkery surface.

3/ Pahoehoe: Hawaiian for basaltic lava flows with a smooth, billowy,
or ropey surface.
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Resuits of a reconnarssance study of the GEM (geolngy, energy, and
mineral) resources of the WSA and surrounding aress are reported 1n a LM
contract report by Fredericksen and Fernette {1983). Investigations of
tne Wapi flow (Ridenour, 1980} and the Hell's Half Acre lava field (Moyle
and Winters, 1985} identified decorative stane resources similar to those
in the Raven's Eye WSA, and the latter contained a brief study of the
decorative stone market 1n Idaho Falls and Boise, 1D, and Spokane, WA,

Present Stusy

Work by USBM personnel entailed prefield, field, and report
preparation phases during 1985 and 1986. Prefield studies includad
1ibrary research and perusal of BLM mining and mineral lease records.
Bureau of Mines and other production records were searched. Field
studies in 1935 involved air and ground searches for deposits of
decorative stone in localities which appeared to be promising on aerial
photographs. Areas within and adjacent to the WSA, which were found to
contain high concentrations of decorative stone were examined and, where
warranted, mapped and sampled. A ftotal of 13 samples were taken (G
decorative stone, 1 cinder, and 6 placer).

The blackened areas on figure 2 were traced from aerial photographs,
and represent surface areas containing 5 percent or more of decorative
siab pahoehoe. Six representative samples of stone (fig. 2, nos. 3-5, 7,
8, 9, and 13), suitable as decorative veneer, were taken to determine the
apparent density for resource calculation. Each sample was cut into g
cube with a rock saw, and volume was determined. Apparent density was
calculated by dividing the weight of the sample by the volume.

The tonnage of a small spatter cone cinder occurrence was calculated
(fig. 2, no. 6). Volume was determined by digitizing 4/ 10-ft contours
of the cinder cone and applying Simpson's Approximation 5/. Apparent
density was determined by the same methods used to calculate the density
of decorative stone resources.

Placer samples (fig. 2, nos. 1, 2, and 9-12) comprised of a
level-full 14 in. pan of material from the Little Wood River drainage
were panned to a rough concentrate, screened, and processed on a Wilfley
table. The resulting heavy mineral fractions were scanned with a
binocular microscope to determine gold and other heavy mineral content
and then examined for radioactivity and fluorescence.

Resource classifications in this report are based on principles
developed by the U.S. Bureau of Mines and U.S. Geologica! Survey (1980)
and appear as the appendix.

4/ Digitizing: a computerized method of calculating arca.

5/ Simpson's Approximation: an integral used to calculate the volume of
an irreqular shape.
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GEOLOGIC SETTING

The style of volcanisn exhibrted in the eastern Snake River Plain s

rdentafied by Greely {1982, p. 407) as “. . . gradational oetween fload
Basait volcanisa {(fissures, rift zone, flat surface) and Hawai1an
volcanism {central vents, lava tubes, tube flows)." The only rock type

exposed witnin the WSA is Pleistocene basaltic lava of the Snake River
Group (LaPoint, !9/7; Rember and Bennett, 1979). Most of the study area
consists of a network of pressure ridges, coltapse depressions, and
plateaus wiich have clinkery (aa) surfaces or smooth (pahoenoe)
surfaces., Dtner typical basaltic features include ropey structures,
squeeze-ups, fractures, lava tubes and tunnels, blisters, spatter cones
and ramparts, and minor cinder cones.

Most decorative stone resources within the WSA are concentrated as
pahocehoe slabs within 3a areas of the Sunset-Carey lava flow. The
Sunset-Carey filow is the youngest in the WSA. It originated 1n Craters
of the Moon Hational Monument 20 mv to the northeast, and covers the
nortnwest half of the WSA, north and west of the jeep trail near Wagon
Butte. The remaining decorative stone resources are in an aa flow which
erupted from Sand Butte, in the southeast corner of the WSA.

MINING HISTORY AND PRODUCTION

As of October 19856, no mining claims were within or adjacent to the
WSA; however, the Lavs Creek mining district is 10 mi northeast (Kuntz
and others, 1980, p. 31). Host rocks of the Lava Creek district are
exposed north of the WSA, and a small number of lode cltaims were filed 3
to 5 mi north of the WSA boundary.

Basaltic lava rock from the eastern Snake River Plain has been used
as dimension stane in the Idaho Falls area since the 1880s (Mansfield,
1927, p. 338) and more recently as decorative stone. The blocky building
stone variety 1s no longer in vogue. Slabs of pahoehoe lava, found as
float 6/ near Lhe Raven's tye WSA, have been mined and marketed as
decorative stone for more than 15 years as a result of strong demand for
earth-tone veneers, Mining of float consists of selecting suitable flat
material, generally 1 to 3 in. thick and 8 or more inches in diameter,
and loading it on trucks,

6/ Float: general Lerm which, in this report, indicates slablike pieces
of basaltic rock lying on the surface and separated from the parent
rock, generglly alang flow surfaces.



Total annual trespass repovai OF decarsbive stone from the vicinily

1S unknown, but known 1112qal r=movsi Sites arz rare (Larey Dee, persaonal
comiunication, 19851, In 19845, Lhere were two commun use areas 7/
located near the WSA, which moot porsistant local demand for decorst ive
stone. {ne 315 locaterd ot Black Dutte, 18 mi west of the WSA, and another

15 between Shoshone and Gooding.
MINERAL COMMOOITIES

Industrial Minerals

Decorabive Stone

Marka;iﬂg

Slab pahcenge, similar 1n most respects to that which gccurs in the
WSA, 15 minad in the Idaho Falls-Blackfoot area, from the Hell's Half
Acre lava field, from 3lack Butte, nesr the WSA, and ather areas near
Shoshone and Gooding. It is wmarketed as decorative venear in ldaho and
throughout the Pacific Northwest and competes with other varieties of
decorative rock as well as brick and culture {synthetic) stone.

A 1984 market survey (Moyle and Winters, 1985, p. 11) of stone
dealers in Spokane, WA, and Boise and I[naho Falls, D, showed retail
prices for decorative stone ranging from $50 to $70/ton {per ton) for
field rubble (field basalt) to about $250/ton for travertine mined in
iMontana and a variety of slab pahoehoe mined from 3lack Butte. Slap
pahoehoe from the Hell's Haif Acre lava field, 70 mi east of the WSA,
retailed for $125/ton and competes well with other stone varieties. Two
deaglers stated that slab pahoehoe, sold under the name Idano Moss, is the
most popular wall and fireplace veneer in the Spokane area. Consumption
of decorative stane varies consigerably in the short-term {seasonally,
annually} depending on the amount of new construction. Annual sales in
Spokane were about 500 to 1,000 tons per year.

Observed on pallets in stoneyards, the stone is slab-Tike, ranges in
thickness from 1 to 3 in., is generally 8 to 12 in. or more in diameter,
and often has lichen or moss growth on the weathered surface. The tops
of the slabs have a frothy or ropey appearance, whereas the undersides
have some drip features and casts of older flows. The unweathered
underside of slab pahoehoe is used by some masons for a different

7/ Common use area: an administrative area open to the public for
non-commercial mining of decorative stone. A royalty plus a
reclamation fee is cinarged by the BLM.



Jucorative appearance.  HMasons prefer the blunted or squarsd edges of
sTan pahoehoe over Lo feather-odged varvebies of stone. The relatively
light weight {low appdrent density due Lo numerous vesiclos--qas

cavities]) eases haniling 3nd gives large coverage ger ton of stone.
According to dealers, one fon of slab pahoehoe will generally cover 70 %o
120 fFt? {square feet), depending an thickness, whereas one ton of

non-vesicular varieties of decorative stone covers only 35 to 50 ft<.

Production tosts

Slab pahoehoe from the Raven's tye WSA is similar to material in the
Hell's Half Acre WSA, so detailed studies of the latter by Moyle and
Winters (1985), and econamic data from historic wmining ouperations, were
used ta determine the minability and production costs aof stab pahoehoe ia
the Raven's Tye WSA. Mining typically includes reoval of float or rock
wnich can easily he pried loose with a steel bar, and transportation Lo a
central point. The BLM assesses a royalty of §i5h/ton and $56/ton in the
two comon use areas near the WSA.

An nventory conducted by BLM staff geologist Tim Carroll (personal
communication, 1984) in 1980 determined that marketable slab pahoehoe 9n
the Hell's dalf Acre lava field, 70 mi east of the WSA, typically ranges
from 0 to more than 5 tons/acre, and averages 1 ton/facre. Data from a
1979 competitive stone sale, the 1ast available information, indicated
mining costs of $10 to $20/ton, a shipping cost to Spokane, WA, of about
$20/ton, and a profit of about $20/ton.

By comparison, the 1979-1980 mining cost for slab pahoehoe mined at
Black Butte ranged from $32 to $35/ton with shipping costs of $4/ton to
Boise, 1D, and $20/ton to Bend, OR (Maley and Holland, 1981 p.38). The
marketable Black Butte variety of slab pahoehoe ranges from 0 to 90
tons/acre (tons per acra). Parcels considered depleted by comnerciatl
operators still contain from 6 to 16 tons/acre in accessible areas; this
is an indication of the lower economic limit for commercial operatigns.

Mining costs of material within the Raven's Eye WSA may be slightly
higher than those at the Hell's Half Acre and Black Butte lava fields
because the Raven's Eye slab pahochoe reserves and resources are located
with aa flows rather than pahoehoe flows. The large clinkeriike,
scoriaceous masses of aa would make access into the flow, and slab
removal, more difficylt and time consuming.

Decorative Stone Resources

The USBM mineral survey of the Raven's tye WSA identified slab
pahoehoe suitable for decorative wall veneer in 8 parcels (A through H,
fig. 2). Table 1 lists stone resources and contains other data pertinent
to evaluation of those resources in the WSA. The WSA contains a3 total of
about 40,000 tons of 1.5- to d4-in.-thick stab pashoehoe resgurces suitable

for wall veneer. Two localities (fig. 2, C and D) contain a total of
13,000 tons of indicated reserves; the marketable stone in these areas

10
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TABLE 1.-- Decorative stone resources in the Raven's Eye Wilderness
Study Area (I10-57-10), D
{see figure 2.)

Site Area Usability Average Apparent Resource Frequency Coverage
NO. {acres) factor 1/ thickness density size 2/ factor 3/ factor 4/
(%) (in.) (1b/ft3) {tons) (tons/acre) {(ftl/ton)
INDICATED RESERVES
C 42 40-50 1.5-2 120 7,200 170 10
69 20 3-4 127 11,000 160 54
INDICATED SUBECONOMIC RESOURCES
A 29 10 2-3 126 5/ 1,700 57 76
B 19 10 2 136 900 47 92
£ 10 10 2-3 129 590 5G /4
F 12 10 2-3 126 5/ 690 57 79
G 18 5 2 128 420 23 94
H 137 10-20 1.5-2 123 8,000 89 110
INFERRED SUBECONOMIC RESQURCES B -
WSaA 10,000 (estimate 1 ton/acre average) 10,000 -
Total indicated reserves . . . 18,000 tons
Total indicated subeconomic resources 12,000 tons
Inferred subeconomic resources . . . 10,000 tons
Total resources . . . . : ; 40,000 tons

1/ Estimated percentage of area containing slab pahoehoe su1tab1e as a decorative stone veneer,
2/ Data may not add to totals because of independent rounding.

3/ Tons/acre of slab pahoehoe suitable as a decorative venear.

4/ Area in square feet that a mason can cover with 1 ton of decorative veneer.

5/ Estimated.



ragnges from 160 to 170 and averages 164 tons/scre.  Approxamately 12,000
tons of indicated, subeconomic slab pahvehoc resources occur in the
remaining & parcels (fig. 2); the marketable stone 1n these areas ranges
from 23 to 59 and averages 55 tons/acre, and the pahoehoe slabs range
from 1.5 to 3 in. thick.

Field studies indicate that portions of the WSA containing slab
pahoehoe, but not included in the parcels shown on tigure 2, total
anproximately 10,000 acres with an average of 1 ton of slab pshgpehoe per
acre. A total of 10,000 tans of subeconomic resqurces are 1nferrad
within these areas.

Jther Rock Commodities

One volcanic cinder occurrence, which cantains approxamately 140,000
toans of cinder, was identified within the WSA (fig. 7, no. 6). The
cinder may be suitable for road metal, but it could not compete with the
numerous larger deposits which are closer to current markets, and it has
no apparent unique properties which would make 1t attractive for specia)
uses.

Sand and gravel occurrences are common 3long the Little Wood River
drainage; two common-borrow or sand-and-gravel pits are shown on figure
2, and numerpus others are within a few miles of the WSA {Stroud and
others, 1981). The sand and gravel excavated from the pits has been used
locally for road metal. Most of the Little Wood River and its flood
plain are north and west of the WSA, and the area studied contains less
than 1,000 yd3 of sand and gravel, all of it aluong the Little Wood
River drainage. While the included sand and gravel could be used in
local road construction, it could not compete with the numerous larger
deposits which are closer to current markets, and it has no apparent
unique properties which would make it attractive for special uses.

Metallic Minerals

No metallic mineral resources were identified within the WSA. No
placer claims have been filed for gold near the WSA; however, qold was
seen in samples from the Little Wood River drainage. Six placer samples,
taken adjacent to the western and northern boundaries (fig. 2), contained
3 subeconomic average of $O.08/yd3 (per cubic yard}, with values
ranging from $0.05 to $0.18/yd3 (gold at $300.00 per troy ounce).

Placer operations require a grade of several dollars per cubic yard. No
anomalous amounts of other heavy minerals were found. Stream channels
containing placer gold may extend south from the Lava Creek mining
district into the WSA, but would be buried by lava flows.



Geothermal Resources
There are two not springs near Carey Lake, less than 1 .m narth of
the WSA. One of the springs s reported to produce 346 gal/min. of 124
OF water (Frederickson and Fernc-te, 1983, p. 23). The geochemical
aquifer tempergture may be 25 high as 176 OF (Mitchell and others,
1980),

APPRATISAL OF MINERAL RESQURCES

The WSA contains 18,000 tons of indicated reserves, and 12,000 taons
of tndicated and 10,000 tons of inferred, subeconomic resources of slab
pahoehoe suitable for use as a decorative wall veneer. From evidence of
hand-constructed jeep trails over portions of the WSA (fig. 2), it
appears that much of the area is accessibie. Development of individual
parcels containing suitable stone would require jeep-trail construction.

Slab pahoehoe from the WSA would have a 1985 retail price of about
$125/ton. Estimated production and selling costs would be: $35/ton
mining cost; $10 to $25/ton shipping cost, depending on distance to
market; and $35/ton retail handling and markup. This would leave $30 to
$35/ton for the mine operator. The mining cost and profit margin are
primarily dependent upon the amount of marketable stone per area
(table 1, wsability factor). The surface areas of those parcels
considerad to be economic generally contain 20 percent or more marketable
stone {greater than 100 tons/acre].

Decorative stone resources within the WSA will probably not attract
comnercial interest due to the difficult access and small size relative
to other reserves elsewhere. Scattered throughout the remainder of the
WSA are areas which contain a relatively low number of tons of suitable
slab pahoehoe per acre and are considered subeconomic for large volume,
commercial operations. The reserves and resources may be of interest to
consumers who gather their gwn decorative stone to avoid wholesale and
retail markup. The economic classifications given for slab pahoehoe,
discussed previously, assume a continuing market of adequate volume.

The WSA contains an occurrence of 140,000 tons of volcanic cinders
which may be suitable as 3 surfacing for local roads, but they cannot
compete commercially with large deposits.

Six placer samples taken adjacent to the western and northern
boundaries contained subeconomic amounts of geld; no anomalous
concentrations of other heavy minerals were found in those samples.
Additional work would be required to determine if lava-covered stream
channels extend into the WSA and if they contain economic concentrations
of gold.



rne recency of volcantsin and the presence of hot springs less than
I i northwest of tne WSA indicate low temperature geothermal rosources
May be present; however, no surface manifestations were observed within
tne vboundary of the WSA, and no geotherma) or other enerygy resources were
dentified.
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APPENDIX--RESOURCE/RESERVE DEFINITIONS
From 4.5, Geological Survey Tircuiar 331, 19340

RESOURCE.--A concentratian of naturally gccurring solid, liguia, or
gaseous wmateri1al in or on the Larth's crust in such form and amount
that 2conomin extraction of a comnodity from the concentratson 13
currently or patentially feasible.

MEASURED.--Tne sites for anspection, sampling. and measurament are spaced
so closely and the geologic character is so well defined that stze,
snape, deptn, and mineral content of the resource are wioll
2staniished.

[NDICATED.~-Quantaty and grade and (or) quality are computed from
information similar to that used for measured resources, but the
sites for inspection, sampling, and measurzment arz farbther gpart or
are otherwise less adequately spaced. The degree of assurance,
a3lthough lower than that for measured resources, 1% nigh enough for
continuity between points of observation to be assumed.

[HFERRED.-~Estimates are based on an assumed continuity beyand measured
and {or) indicated resources for which there is geologic evidence.
There may be no sanples or measurements.

RESERVES.--That part of tne reserve base which could be economically 1/
extracted or produced at the time of determination. The term -
reserves need not signify that extraction facilities are in place and
operative. Reserves include only recoverable materials; tnus, terms
such as "extractable reserves" and “recoverable reserves" are
redundant and are not a part of tnis classification system,

MARGINAL RESERVES.--That part of the reserve base which, at the time of
determination, borders on being economically producible.

SUBECONOMIC RESOURCES.--The part of identified resources that does nnt
meet the economic criteria 2/ of reserves and marginal reserves.

1/ In this report, reserves are expected to yield at least a 20 percent
rate of return.

2/ In this report, subeconomic resources are expected to return at least
20 percent, but less than all production expenditures.
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