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?1<cFACE•


•
The Feder-0l Land Polley 0il~1 r·1an(J(Jel~lent Act of 197t:i (Public Lal.J 

94-579, Sec. Fi03, October- 21, 1975) r-equ;(cs the U.S. Geological Survl~y 

and U.S. Bureau of t1ines to r:.()n(jlJl~t rniner-al surveys on U.S. Bureau of•
 Land Management ddrninister'(?d L3nd "... prior to any recornmenuation for 

•
the designation as \~ilderr1ess to determine the mineral values, IF 
dfly, that may be present " Results loust be made available to tile 
public dnd subrflittecJ to the Pl'(:sldent and the Cong,-ess. This repor't 
pr-escnts the results of a BweaLJ of 1\lincs miner-al survey of the Raven's 
Eye Wilderness Study Area (ID-~7-10), Blaine and Lincoln Counties, Idaho. 

•
 

Thi S open-f i Ie report wi \ 1 be summari zed ina joi nt 
report published by the U.S. Geologica) Survey. The 
data were gathered and interpreted by Bureau of Mines 
personnel from Western Field Operations Center, East 
360 Third Avenue, Spokane, WA 99202. The report has 
been edited by members of the Branch of Mineral Land 
Assessment at the field center and reviewed at the 
Division of Mineral Land Assessment, Washington, DC. 
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/1, i~ 1110r0 1 survey of the 07,110- acr,' Pa V~I1' S ~yc \.,15;\ (W i 1derness S tUrJy 

,J3.rd) In tilE: north-centr'dl Snake Kiver PL:lln of Id<3hO vias conducted by 
the U.S. Bureau of l1ines in 198), at the requC'st of the 13ureau of lJnd 
HanJgcr~ent. The WSA is in 31ainc and Lincnln Counties; the northv/est 
COl'nel' is <;lbout 1 mile eClst of CMey, [D. l\ sear-cil of county mining 
cLl1rn rt:cords ;ndlcat,,:,d that no cL3irns !rave been located 111 the \~SA. 

Gas"ltic lava is the only rock type exposeu \~lthin the \~SA. A platy 
VM i ety of 1ava (s I ab pahoehoe) occurs tha tis pr'Jduced frOI~ 0 ther 1ava 
field5 in soutnern Idaho. The material is 1:1,;vketed as deco,aLive stone, 
used fOI' '•.JJll veneets, .,nd retails fat approximately ~12S/ton. \hthin 
the ~JSA, approxiclately 18,000 tons of lndicat{~d reserves are concentrat~d 

in two areas, al,d a total of 12,000 tons of indicated subeconornic 
resources we,e found at six othe, localities. /\n additional 10,000 tons 
of inferred subeconomic resources a,e unevenly dlstrjbuted over the 
re8dinder of the WSA. 

Placer samples of sand and gravel from the Little Wood River 
drdlndge, adjacent to tl1e nodhern and western boundanes of the ~ISA, 

contalned an avera~e gold value of ~O.('8/yd3, v/hich is uneconomic. 
Less than 1,000 yd of the auriferous grav~l is ~ithin the WSA. 

The WSA contains an occurrence of approximately 140,000 tons of 
volcanlC cinders. While the volcanic cinders Inay I::le suitable fot toad 
meta 1, they cannot compete wi th the numerous 1arger occut'rences whi ch are 
close, to current markets. 

As of Oc tobe. 1986, there were no geothenna 1 leases or 1ease 
applications within the WSA. The recency of volcanism dnd the ptesence 
of hot springs less than 1 mi Ie northwest of the \~SA indicate geothermal 
resources may be present; however, no surface manifestations were 
ooser-ved \~i thi n the WSA bounda1'y, and no geothcrma 1 or other energy 
resources were identified. 

liHROOUCTfON 

A mineral survey of the Raven's Eye WSA (Wi lderness Study Area) 11 
was conducted in June 1985 by the US3M (U.S Bureau of Mines) and th~ 
USGS (U.S. Geological Survey) at the request of the BLM (U.S. Bureau of 
Land Management). The USBN 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 (Wi lde,ness Study A,ea): a roadless area or island that has 
inventoried by the U.S. Bu,cau of Land Management and found to 
Ivi lderness characteristics as desuibed in Section 603 of the 
Federal Land Pol icy dnd ~~d.nagelnent Act of 1976 (90 Stat. 2743) 
Section 2(c) of the Wilderness Act (78 Stat. (90) . 

been 
have 

and 

.3 



:.)v,jIUclt·~d the WSA by reqion,ll gcucl1cr;rICd: ,jrl(j 'JI"Jphyslcal sur'veys and 
~I,'·nIO']lcal rnapping. Results or U1t~ rnv·.!sLr'.pLlnn:; \·nll 11(' Us,?rl to help 
J,'t.Jmine the suitability of trlC \..iSt, f,)r IllclUSir)rI into U,e r~ational 

WlldCl'Ilf..'SS Preservation Syster:1. The il~rwdidt< 1]0<11 of this and other 
USSr! mlileral surveys is to pr""ovldc (jal.a to tile hesicJent, Congress, 
gov,:;rn,nent agencies, and the publlC fe)I' land-use dC'Clsions. The 
IOrlg-t~l-m objective is to ensu!',: the Niltiol1 fl,JS an JI;equate Jnd 
depenoable supply of minerals at reasnnablC' cnst,;. 

•• ­
I 

­•
I 

Raven's Eye rtJSA encompasses 67,110 acres of,} DdSJltic lava field 11'1 

the Snake River Plain se:::tion of the Colu:nO\J Interrnontane geomorphic 
ori)Vil1Ce (Thornbury, 1965, p, 459). T"le'tiSA is ~)n public land 
·)dministered by the Shoshone f)isl,'iet of the I3Li'1. Its cent.:,r is about 
3 ()i (miles) soutn southeast of Lcll'ey, 10 (rig. 1). r\1ajor access is 
prOVIded by U S. Highway 93 on the north dnj w~st sides of the WSA, 
SeconUMy and unimproved roads prav 1~ie access to 1:10St of ttle boundary, 
and jeep trails and unimproved roads prOVIde access to lava flows within 
the WSA (fig. 2). 

The 1ova flows have a rough dnd chaot ic sud aCf: caused by aa 2/ 
rields, overlapping flo\."s of pahoehoe 3/, collapse features, and pressure 
ridges. Overall relief is about 390 (t' (f~et); ~levations range from 
4,610 ft near the Little Wood River on the western edge of the WSA to 
5,003 ft atop Spud Butte on the eastern side. Most of the lava field 
dips gently to the southwest. 

Tile \·JSA is in an arid lone; averacje annu ol prec1pitatlon is less than 
10 in. (inches). Due to the scarcity'of soil cover and lack of water, 
on ly sporce sagebrush, rabbi t brush, and various grasses are present. No 
streams drain the study area. Temper""~tur""~s rdnge from about -30 to 
105 OF annually and average about 53 OF. 

Previous Studles 

Early reconnaissance studies of the geology and water resources of 
the Snake River Plain, Idaho, are reported in Kus<;el1 (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 Berlnett (1979) compiled a 
1 :2S0,OOO-scale geologic map of the Idal)Q Falls quadrangle which includes 
the study area. 

2/ 4a: Hawaiian for rough, jagged lava flows with a clinkery surface. 

3/ Pahoehoe: Hal."aiian for basaltic lava fl0\-ls \"ith a $rnooth, billowy, 
Or"" ropey surface. 
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Results of a reconnill'3Sdl)Ce study of Ule GEM (ge010gy, energy, ~n0 

r:llneral) resour-ces of the WSi\ and suuuund-ing dreas are reported 1n <J i3U·1 
contract report by Frederickser1 dnd Fernette (1983). lnvestigatlons of 
tne Wapi Flow (Ridenour,19GCJ) "lid the Hell's Half Acre lava field (r'~oyll:" 

and l~inter5, 1985) identified d,ecorative stone resources similar to th:)S0 
in the Raven's Eye WSA, and the latter contained a brief study of the 
deco('ativl~ stone Inarket In Idaho Falls and Boise, [D, and Spokane, Wi\.. 

Present Stuuy 

Work by US8~1 personnel entai led preficld, field, and report 
preparation phases during 1985 and 1986. Prefield studies included 
library research and perusal of BLr1 mining and mineral lease records. 
Bureau of Mines and other production records ~ere searched. Field 
studies in 1985 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 total of 13 samples were taken (6 
decorative stone, I cinder, dnd 6 placer). 

The blackened areas on figure 2 ~ere traced from aerial photographs, 
and represent surface areas conta i ni ng 5 percent or more of decorat j Vi? 

slab 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 a 
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/ lO-ft contours 
of the cinder cone a~d applying Simpson's Approximation 5/. Apparent 
density was determined by the same methods used to calcuTate 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 1n this report are based on principles 
developed by the U.S. Bureau of Mines and U.S. Geological Survey (1980) 
and appear as the appendix. 

4/ Digitizing: a computerized method of calculating area. 

5/ Simpson's Approximation: 
an irregular shape. 

an integral used to calculate the volume of 

7 



A:- K~I O~' LED Gn Ei'J TS 

I....,)('(y Dec', 'J,)()1uqisl, SLM, Shoshone Distnct, DI'OVldt'(j '3:::rlJl 
phologT'apils ,3110 hlsLrJI')cal Inining data. Terry ~I,)ley Jild Tli.l C';(('lIJI, 

geoloqists, CUi, [d"h'J Stelte Office, shar-ed oecOl'ative stone ::lar~.;>t d0t'! 
gathered hy GLH staff \jf'Ologists since 1980. 

GEOLOGIC SE:TTING 

nil' style ,)f vcJ1(anl'::,[1 cxl1ib1ted in the eastenl Snoke RiveT' Plain lS 
Tri e nt 1 f i (' cJ !).y Gr,' C I'y (1 \) ;,j?, p. 40 7) as". . . 9r ada t ion ,3 i be liN': l' n f I iJ ,."J d 
b.:"Jsalt volcaI"11','1 (flSSU(eS, rift lone, flat surface) and Hawallilfl 
volcanism (cenV2l vents, l)va tubes, tube flo''''s).'' The only (ock lY["lC 
exposed wlth11) the i~Sl\ is Pleistocene basaltic 1av'3 of the SnaKe; K1V(:T 
Gl'OUP (La?\)int, 10/7; ,~C':nher and Bennett, 1979). Host of the study M2.J 

con sis Ls 0fan et 'Iii] l' k 0r p, essUl'E~ I' i d9es, colla psed t;pre SSion s, 'I neJ 

platC'0us vlnlch have c1lnk!Ol'y (ad} surfaces or smooth (pahoehoe) 
surfaces. r)UH;l" typlcal basaltic features include ropey st,uctures, 
squeeze-ups, fractu('es, lava tubes and tunnelS, b1iste('s, spatter coni'S 
Jnd ral:lparts, 'Ind lill nor C i nde(' cones. 

:'10St decor"atlve stone resources \,rithin the WSA Me concentT'ated as 
pahoehoe slabs \.Jl til i n ,3a areas of the Sunset-Co. rey 1aVo. flow. The 
Sunset-Car'ey flo\< is the youngest in the WSA. It orig1nated III Craters 
of the l'1oon Ilat 1Dna I 1'1onurnent 20 InJ to the northeast, arld covers til!: 

northwest hJlf of the 'viSA, north and west of the jeep trai 1 near l..Jagon 
Butte. The re1iLJining decorative stone resources are in an Ja f10'\"1 which 
erupted frOln Sand Butte, in the southeast corner of the WSA. 

MINING HISTORY AND PRODUCTION 

As of October 1986, no mining claims were within or adjacent to the 
WSA; however, the Lava C,'eek mining district is to 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 claims were fil~d 3 
to 5 mi north of the WSA boundary. 

Basaltic lava rock from the eastern Snake River Plain has been used 
as dimension stone in the Idaho Falls area since the 18805 (Mansfield, 
1927, p. 338) and rnore recently as decorative stone. The blocky building 
stone variety IS no longer in vogue. Slabs of pahoehoe lava, found as 
float 6/ near lhe Raven's Eye WSA, have been mined and marketed as 
decorafive stone for more than 15 years as a result of strong demand for 
earth-tone veneers. rlining of float consists of selecting suitable flat 
material, generally 1 to 3 in. thick and 8 or more inches in diamete" 
and loading it on trucks. 

6/ Float: general term whiCh, in this report, indlcates slabli:<e pieces 
of bilsJltic ,ock lying on the surface and separated from the parent 
rock, generilily Jlong flo\". surfac~s. 

8 
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Total Jnnual tr'~soa~~" r:'I·]()v.j; )1':-1;:-",(,)1.1,/(' slone from the vicirllLy 
1<; JJnknown, but krl(HIll 111.~qaJ "':',il[)V;ji )rti:', ,\r';! ,',1(2 (L(j)"ry Dec, personll1 
cornl;)unication, 1035). )n 1')13'-" Lil!-:,r,! ·..,'cCr':,' blO CO::IIlllJn use areas 7/ 
11lcatl'd near ti,e WSII, '01111(11 I:h'~:;, Pi;r'S I,)tdnl local demand for decorat ive 
stone. One is localed ell 8lac:< britt!;, 18 I;li ',.,rest of the WSA, and clnother' 
IS between Shos/ione (lnd GOOt'Ji,1C). 

11 IN [R,i\L cor,r'I()O [ r [t S 

I n cJ u (, t ria I II I II e( ,J 1s 

Oecorallv2 Slone 

Slab pahoehoe, silnilar In most 'r.specls to that 'llihich occurs in the 
"1

' 
SA , IS min2d in the Idailo Falls-Glackfoot arca, from the Hell's Half 

Acre lava field, from 31Jck Butte, near the WSA, and other areas near 
Shoshone and Gooding. It is 100arkctecJ as decorat1ve v\?neer in Idaho and 
throughout the Pac i fie Northw2S t .-lnd competes wi th other vari et i es of 
decorative rock as well as brick and culture (synthetic) stone. 

A \984 mar~et survey (illoyle Jl1d :..,Iinters, 1985, p. 11) of stolle 
dealers ill Spokane, WA, and 801se and IGallo Falls, ID, sholled retail 
prices for decoratlv,: slone ranging frOIO $50 to $70/ton (pcr ton) for 
field rUbble (field basdlt) to about $250/lofl for travertine mined in 
j'10l1tdlld and a vari ety of 5 I J b pahoehoe ,ni ned froln 31 dck But te. Slab 
pahoehoe from the HI.? I 11 S Ha if Aue 1r) va f i i? 1d, 70 :n i e d s t 0 f the ~i SA, 
retailed for $125/ton dnj competes i~ell with other stone varieties. Two 
dealers stated that slab pahoehoe, sold under the name Idaho ~\oss, is the 
most popular wal I and f1replace veneer in the Spokane area. Consumption 
of decorative stone vat'ies considerably in the short-term (seasonally, 
annually) depending on the amount of new construction. Annual sales in 
Spokane were about 500 to 1,000 tOilS per year. 

Observed on pal lets in stoneyards, the stone is slab-like, ranges in 
thickness from 1 to 3 in., is generany 8 to 12 in. or more in diameter, 
and often has licnen 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: ,)n Jdrninistrative area open 
non-cornr.lE'rciJ.l mining of decora.tive stone. 
reclamation fee is charged by the BlM. 

to the public for 
A roya.lty plus a 
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II -Jt:coratlv'.: dpPC"t"3IlCe. ,"1asons prefer' lile hlunt2d ,'),- squd"':li ('LiqI.?5 :)f 

sljo P,1~I'WiIO(? OV':I' LI)-: feathcr-cd(jed var'letl~s of St':lrIC. The r'~1,3ti\jr:lj 

lighl ,..'!.?;qhl (In,, ap0d(f':l1t density oue tu rlUI02(OtJS ves1c1;'S--'].l·; 
Cdvlties) e0Sl?" hJn~111n9 ·3nd gll/!!S large coverage P('t' ton of stone. 
ACCO"dlnq to dealers, I)ne- ton of slab pahoehoe will iJenerally cover 7-J ~() 

1;'i) f t ( (s qu 'J .- C' fee t ). rj cp (> nd i n9 () 11 t hi ck 11 C S s, wh ere as aIll' ton 0 f 
nOI1-vesicJldr' v(Jr-ietl(;s of decor"ative stone covers Dilly 35 to ')0 ft:::'. 

Production Costs 

Slab pai1oehoe fri)I;l the Raven's Eye WSA is silnllJ,r" to foate-rlal in the 
Hell's Mdlf /\ue \~S.Il.., so detailed studies of tile ldtler by ['10y1<: <Hid 

Winters (198)), and economic data from historic ,nining lJr>cI'al1IJr1S, ':Iere 
used to rleten~il1e the minabilily and productlon costs of Slclb pahoeho,: in 
trle Kaven's ~ye ',iSA. l'1ining typically incluJ~s r':I.10v-31 of float or I""OC:'< 

which can cas,ly he pried loose with a steel bar, and transportation to a 
Ct~lltrdl point. Tile au'" assesses a r'oyalty of I;lS/ton o;ld $6/ton in tfle 
hiD COfnl:10Il IJSC (ireas near the WSA. 

An lr1Ventory conducted by BU1 staff geologist Tim Carroll (personal 
communication, 1984) in 1980 determined that markf:'table slab pahoehoe on 
the Hell's rlillf Acre lava field, 70 mi east 'Jf the \~SA, typically rdllges 
from 0 to more than 5 tons/acre, and aver-ages 1 ton/aue. Data frOln a 
1979 competitive stone sale, the last avaIlable in.fonnotion, 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 ,It 
Glack Butte ranged from $32 to $35/ton ~lith shipping costs of $4/ton to 
Boise, ]0, 0nd $20/ton to Bend, OR (Maley and Holland, 1981 p.38). The 
rnar<etable Slack Butte variety of slab pahoehoe ranges from 0 to 90 
tons/acre (tons per acre). Parcels considered depleted by co~nercjal 

operators stiJ I contain from 6 to 16 tons/acre in accessible areas; this 
is an indication of the lOi~er economic limit for commercial operations. 

1'1 i n i n9 cos t s 0 f mat eria 1 Iv i t h i ntheRa ve n' s Eye 1J SAmay be s 1i ght 1Y 
higher than those at the Hell's naIf Acre and Black Butte lava fields 
because the Raven's Eye slab pahoehoe reserves and resources are located 
with aa flol"rs rather than pahoehoe flows. The large clinkerlike, 
scoriaceous masses of aa would make access into the flow, and slab 
removal, Inore difficult and time consuming. 

Decorative Stone Resources 

The USBM mineral survey of the Raven's Eye 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 contalns a total of 
about 40,000 tons of 1.5- to 4-in.-thick slab pdhoeho~ resources suitable 
for wall veneer. Two localities (fig. 2, C and 0) contain a total of 
18,000 tons of indlcated reserves; the mar~etable stone in these areas 

10 
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I Gel)tilcr;IICl j Resources 

I There are t'""o hot Spr'lnqs nOM C,)rey Lake, less than 1 Inl n;Jdi) of 
the WSA. One of the spr-ings is 1'2ported to produce 346 gal/min. of Ita 
of water (Frederickson ond Fen;cte, 1983, p. 23). The geochemlcJI 
aquifer temperature Inay he ·35 ~l1gh as 176 OF O'litchell and others,

I )980) . 

APPRAISAL OF MINERAL RESOURCES 

I 
I The WSA contains 18,000 tons of indicated reserves, and 12,000 tons 

of indicated dnd 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 or the WSA (f1g. 2), it 
appears that much of the area is accessible. Development of jndlvid~dl 

parcels containing suitable stone would reqUIre jeep-trail construction. 

I 
I Slab pahoehoe fl'om the WSA would have a 1985 retai 1 price of abolJt 

~125/ton. Estimated production Jnd selling costs would be: $35/ton 
mining cost; $10 to $25/ton shipping cost, depending on distance to 
market; and $35/ton retail handling arid markup. This 'o'iouJd leave $30 to 

I 
$35/ton for the mine operator. The mining cost and profit margin ore 
primari ly dependent upon the amount of marketable stone per area 
(table 1, usability factor). The surface areas of those parcels 
consider2d to be econOI;lic generally contain 20 percent or more marketable 

I stone (greater than 100 tons/acre). 

Decorative stone resources withln the WSA wi 11 probably not attract 
commercial 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 own decorative stone to avoid wholesale dnd 
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 cind'?rs 
which may be suitable as a 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 gold; no anomalous 
concentrations of other heavy minerals were found in those samples. 
Additional work would be required to determine if lava-covered stroam 
channels extend into the WSA and if they contain economic concentrations 
of gold. 
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