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The Bureau of Mines completed mineral investigations of the Mallard Larkins and adjacent roadless (RARE II) ;l.fto<lS 

(approximately 390,000 acres), including portions of the 51. loe Wild and Scenic River, in Idaho i[1 1991. The study area 
contains kyanite, gamet, anorthosite, gold, cobalt, nickel, copper, lead, silver, and zinc. Minor placer gold, silver, and garnet 
recovery is the only known mineral production from the area. 

Four mining districts enter into the area: Moose Mountain. North Fork Clearwater River, Chamberlain Meadows, and 51. Joe. 

The study area is underlain by Pr«:ambrian metasedimentary and igneous rocks and Crctl\ceous and Tertiary-age intrusive rocks. 

Thirty prospects were examined during this study. The Ruby and Joe claims on the 51. loe River, have J million yd-' of gravel 
containing 5% garnet classified a's a subcconomic resource. About 22.9 million lons of sub<:conomic resources containing 10% 
to 15 % kyanitc-group minerals occur in the Goat Mountain-Blackdome Peak and Mon umcnta I Butles deposits. About 200 
million lOns of anorthosite containing abou, 52 million tons of alumina are in the study area. Silica on Fly Hill and Birch 
Mountain contains too much iron and is too far from markets to be used in the near future. Sand and gravel, and crushed rock 
is only of local interest. 
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PREFACE
 

The Wilderness Act (Public Law 88-577, September 3, 1964) and related acts require 
the U.S. Bureau of Mines and U.S. Geological Survey to survey certain areas of 
Federal Lands"... to detennine the mineral values, if any, that may be 
present .... " Results must be made available to the public and be submitted to the 
President and Congress. This report presents the results of a Bureau of Mines 
mineral investigation of the Mallard Larkins study area (including Mallard Larkins, 
Pot Mountain, Rawhide, Bean Bacon, and Meadow Creek-Upper North Fork RARE 
n areas), Clearwater and Shoshone Counties, Idaho. Legislative proposals have 
recommended portions of the study area be classified as Wilderness or Special 
Management areas. Mining-related activities in the study area would be severely 
restricted under these designations. 

I
 
I
 
I This open-file report contains data gathered and interpreted by personnel of the U.S. 

Bu reau of Mines, Western Field Operations Center, Branch of Resource Evaluation, 
East 360 Third Avenue, Spokane, WA 99202. This report has been approved by the

I Branch of Mineral Land Assessment, Washington, D.C. 
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SUMMARY
 

In 1990, the U.S. Bureau of Mines (USB1vf) initiated a mineral resource investigation 
of the Mallard Larkins proposed wilderness and adjacent roadless areas, containing 
about 390,000 acres. The study continued through the summer of 1991. The area is 
located about 40 mi northeast of Orofino, Idaho. Also included in this report are the 
results of a USBM study of the St. Joe Wild and Scenic River, which was examlned 
between 1971 and 1972 for the U.S. Forest Senrice. During the current study, 
prospects and claims were sampled, and those with workings were mapped. Areas 
that the Bureau had previously studied were not subjected to extensive additional 
work. 

County mining records show that claims were located in 1866 near the headwaters of 
the North Fork Clearwater River. This area is part of the Moose Mountain mining 
district and may be in the Chamberlain Meadows district. The St. Joe mining district, 
located in the St. Joe River drainage, probably became active about the same time. 
Mineral production from the study area has been limited to gold, silver, and garnet 
from placer mining operations. There are no records of production in the 1800's, and 
records of production from the 1900's are sparse and probably incomplete. Total 
recorded production is 192.44 oz of gold and 47 oz of silver from the North Fork 
Clearwater River and 304.46 oz of gold and 24 oz of silver from the St. Joe district. 

The study area is almost entirely underlain by Precambrian-age metasedimentary and 
igneous rocks including Belt and pre-Belt fonnations. TIle Tertiary-age Bungalow 
Pluton is exposed. around Pot Mountain. Cretaceous- and Tertiary-age intrusive rocks 
form small bodies exposed throughout the study area. 

Thirty prospects or mineral-bearing localities were examined during this study. These 
can be broadly classified as: metal-bearing lode prospects containing one or more of 
tlle following metals - gold, silver, copper, lead, zinc, cobalt, and nickel; placer 
prospects containing gold and garnet; or industrial mineral prospects containing 
kyanite-group minerals, anorthosite, and silica. Possible sand and gravel, and crushed 
rock sources were not examined in detail because this region is remote and their use 
is restricted to local road construction. 

Resources of copper, gold, cobalt, and nickel may occur on the Granite Peak (GP) 
property. However the amount of mineralization is unknown because the sulfides are 
podifonn within the vein. 

Company data and surface sampling by the USBM indicate that lead-zinc deposits are 
possible in the study area. No deposits have been identified, although properties 
(Blackdome, Noseeum) have been drilled in the northwest part of the study area. 
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Placer deposits in the study area have been extensively worked. Placer gold occurs
 
along the North Fork Clearwater River, St. Joe River, and tributaries near their
 
headwaters. Sampling of tailings found that most of the gold had been removed from
 
tbe gravel. The best likelihood of finding additional gold would be in cracks in
 
bedrock and selected gravel layers. No indication of large gold deposits was found,
 
although the placer gold may be of interest to hobbyists.
 

C Gamet is common in many of the gravel deposits, as well as in many rock formations
 
in the St. Joe River drainage. It is generally about 5 % of the gravel and of fairly
 
unifonn size. The Wild and Scenic River designation prevents mining, even though
 
garnet resources are present. The Ruby and Joe claims, between Scat and Ruby
 .. Creeks on the St. Joe River, have 1 million yd3 of gravel containing 5 % garnet.
 

•
 
USBM costing indicates that if mining were allowed, the deposit would be economic,
 
but oat have a favorable rate of return.
 

Kyanite-sillimanite-andalusite resources have been identifled in the Goat Mountain 
district, which includes the Monumental Ridge, Goat Mountain-Blackdome Peak, and 
Smith Ridge kyanite zones. All of the Goat Mountain-Blackdome Peak and part of 
the Monumental Ridge (Buttes) kyanite bodies are within the study area. The Smith 
Ridge area is within 3 mi of the western boundary. There are about 22.9 million tons 
of subeconomic resources containing 10% to 15 % kyanite-group minerals in the Goat 
Mouotain-B1ackdome Peak and Monumental Buttes deposits. 

Anorthosite has been examined as a potential source of alumina in the event bauxite 
resources become unavailable. Within the proximity of the study area, the USBM has 
identified 8.7 billion tons of anorthosite resource containing 2.52 billion tons of 
alumina. Of this amount, about 200 million tons of anorthosite containing about 52 
million tons of alumina are in the study area. 

Silica in pegmatites on Birch Mountain was examined. Quartzite units in Precambrian 
rocks also occur in the Fly Hill-Indian Henry Ridge area. The silica on these 
properties contains too much iron and is too far from markets to be used in the 
foreseeable future. 

INTRODUCTION 

This report describes the USBM investigation of the mineral resources in an area that 
includes the Mallard Larkins proposed Wilderness and four Special Management areas 
(U.S. Senate and U.S. House of Represematives Bills, lQIst Congress). Also 
included is the Pot Mountain RARE II area (North Fork Cleaf\Vater River proposed 
Wilderness - U.S. House of Representatives Bill, lOlst Congress). The area studied, 
herein called the MaUard Larkins study area, encompasses about 390,000 acres. The 
work was completed at the request of the U.S. Congress and included an examination 
of all known claims, prospects, and mineralized zones in the area studied. Results of 
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this study will be utilized to determine the suitability of the area studied for inclusion 
into the National Wilderness Preservation System. The goal of this and other USBM 
mineral surveys is to provide data for the President, Congress) U. S. govern men t 
agencies, and the public for land use decisions. Additionally, the information can be 
used to help ensure the United States has an adequate and dependable supply of 
minerals at a reasonable cost. 

Geographic Setting 

The Mallard Larkins study area is located about 40 mi northeast of Orofino, Idaho, 
and 15 mi southwest of Superior, Montana (pI. 1 and fig. 1). It encompasses 
approximately 390,000 acres in the Clearwater National Forest and St. Joe portion of 
the Panhandle National Forest. A core area of about 161,000 acres was proposed as 
Wilderness in both the U. S. Senate and House Bills in 1990. In addition, there were 
four adjoining regions proposed for special management (designated as the Clearwater 
Special Management Area). Within the area investigated are lands studied under the 

I 
Forest Service second Roadless Area Review and Evaluation (RARE II) program 
including: Mallard Larkins (69,045 acres, Wilderness Recommended), Meadow 
Creek-Upper North Fork (42,200 acres, Non-Wilderness Recommended), Pot ~ 
Mountain (50,500 acres, Non-Wilderness Recommended), and Rawhide (5,300 acres, 
Non-Wilderness Recommended) RARE II areas in the Clearwater National Forest. In 
the Panhandle National Forest, RARE II lands include: Bean Bacon area (Non
Wilderness Recommended), three separate sections of Mallard Larkins totaling 87,023 
acres (Wilderness Recommended) and four sections totaling 59,097 acres (Non
Wilderness Recommended), and Meadow Creek-Upper North Fork (6,100 acres, 
Non-Wilderness Recommended). The upper St. Joe River, a portion of which is in 
the study area, was included in the National Wild and Scenic Rivers system in 1978. 
The portion within the study area was designated a Wild River. The U.S. Forest 
Service (1987) also listed the North Fork of the Clearwater Ri ver as a potential Wild 
and Scenic River (recreation category) up stream from Dworshak Reservoir. 

Access to the area is from the North Fork Clearwater-Black Canyon and Fly Hill 
roads on the south and east; and from Red Ives, Beaver Creek, and logging roads on 
the north and northwest. Part of the western boundary, which is also a National 
Forest boundary, is not accessible by vehicle. Logging was occurring or had recently 
occurred in the vicinity of Smith Ridge, Skull Creek, Quartz Creek, Fly Hill, 
Noseeum Lake, Bathtub Mountain, and Stubtoe Peak. 

•
•
I

•


Deeply eroded valleys and steep-sided mountain ridges are characteristic of much of 
the topography. Elevations range from 1,740 ft on the North Fork Clearwater River 
at Canyon Work Camp to 7,690 ft on Illinois Peak. Most of the area has deep soil 
cover and thick vegetation. The cedar- hemlock-white pine ecosystem is predominant 
in the region. Douglas-fir, grand fir, lodgepole pine, larch, and ponderosa pine are 
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Figure 1.- Location of the Mallard Larkins study area, Oearwater and Shoshone Counties, Idaho 
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other important species present. Thick brush is present in most clearings and around 
streams and rivers. Perennial water flow is common in most valleys. Annual 
precipi tation varies from 30 in. to over 100 in., with about 80 percent falling as snow 
in the higher elevations. Impassible roads generally restrict access from 
October/November to May/June except along the North Fork Clearwater River. 
Avalanches may block the Black Canyon Road for much of the summer. 

Previous Studies 

Several studies of geology, geophysics, geochemistry, and minerals resources have 
included parts of the study area. The first mineral deposit and geologic investigation 
was done by Lindgren (1903, p. 66; and 1904). 

General geology has been described by many authors. Calkins and Jones (1911) 
reported the geology of the St. Joe-Clearwater region. Hietanen (1956, 1961, 1962a, 
1962b, 1963a, 1967, 1968, 1969a, 1969b, 1984) described the geology and 
metamorphism of much of the western part of the study area. Rernber and Bennett 
(1979) compiled a geologic map of the Hamilton Quadrangle. Harrison and others 
(1981, 1986d) and Childs (1986) produced geologic maps of the Wallace Quadrangle. 
Lewis and others (1992) mapped south of the 47th parallel and east of 115 0 30' W. 
longitude. Skipp (1987) reponed on basement thrust sheets in the Clearwater 
orogenic zone. 

Various general geologic studies pertinent to the region include: Childs (1982), 
Cressman (1989), Greenwood (1966), Harrison (1972), Juras (1974), Lang and Rice 
(1985a,b,c), Nord (1967, 1973), Reid and others (1973, 198Ia,b), Reid and 
Greenwood (1968), Rowan and Purdy (1985), Standish (1973), and Ziegler and Rice 
(1991) . 

Nevins and Oakman (1988) listed the United States Geological Survey (USGS) 
evaluation of mineral resource potential of national forest RARE 11 areas in Idaho. 
Johnson and Wor! (1991) compiled mineral resource assessments of national forest 
areas in Idaho that specifically covered the Mallard Larkins study area. 

Pardee (1910) described geology and mineralization of the upper St. Joe basin. 
Anderson (1956) described geology and mineral resources around Orofino, Idaho. 
Campbell (1960) discussed the geology and mineral resources of the S1. Regis
Superior area of Montana. Marks (unpublished USBM study) described mineral 
resources of the St. Joe Wild and Scenic River corridor. 

Varley and others (1919) produced a preli rninary report on the mining districts of 
Idaho. Ross and Carr (1941) described metal and coal-mining districts of Idaho. 
Staley (1940) reported on mining activity in the North Fork Clearwater River area 
and in 1946 on gold in all of Idaho. Mitchell and others (1981) listed mines and 
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prospects in the Hamilton Quadrangle. Hustedde and others (1981) did the same for 
the Wallace Quadrangle. Chesson and others (1984) showed mineral occurrence data 
for the Wallace Quadrangle. 

Goff (1980) reported National Uranium Resource Evaluation (NURE) analyses for the 
Hamilton Quadrangle. McKee and others (1982) reported NURE data for the 
Hamilton Quadrangle. Madson and others (1983) did a study of NURE and other 
data sets for southwest Montana and northeast Idaho. Madson and Bu rger (1983) 
used NURE and other data sets to characterize mineralized environments in the 
Wallace and Chateau Quadrangles. Arendt and others (1981) reported 
hydrogeochemical and stream-sediment data for the Wallace Quadrangle. Shettel and 
others (1982) reported uranium hydrogeochemical and stream-sediment data for the 
Wallace Quadrangle. 

High Life Helicopters, Inc. and Geodata International, Inc. (1979) and Geodata 
International, Inc. (1981) reported aerial radiometric and magnetic survey results for 
the Hamilton and Wallace Quadrangles, respectively. 

General geophysical andlor geochemical studies pertinent to the area are described in 
Criss and Fleck (1987, 1990), Elston and Bressler (1980), Fleck and Criss ({987), 
Kleinkopf and others (1972, 1988), Lang and Rice (1985a, 1985b, 1985c), Marvin 
and others (1984). 

Zilka and others (1987) did a mineral inventory of lands administered by the 
CleaIWater National Forest. 

Abbott and Prater (1954), and Van Noy and others (1970) investigated the kyanite 
deposits in the Goat Mountain area. Rule and McClain (1973) reported on 
beneficiation tests on kyanite from the Goat Mountain deposits. Other non-k)'anite 
alumina sources are described by Husted (1974) and U. S. Bu reau of Mines (1967). 
Silica deposits of the Northwest were described by Sterrett (1958), and Carter and 
others (1962). 

The most comprehensive study, which covers the northern part of the study area, was 
the Conterminous United States Mineral Assessment Program (CUSMAP) for the 
Wallace Quadrangle done by the USGS. This resulted in numerous publications 
covering geology or geochemistry and mineral resource evaluations by Hamson and 
others (1986a, 1986b, 1986c, 1986e, 1986f, 1986g), Kleinkoph and others (1988), 
Leach (1986), Leach and Domenico (J 985, 1986), Leach and Hopkins (l986a, 
1986b), and Leach and others (1982, 1983a, 1983b, 1983c, 1983d, 1983e, 1983f). 
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Present Study 

This report includes infonnation from two separate studies. Between 1971 and 1972, 
Larry Marks, USBM, evaluated the mineral resources in the St. Joe Wild and Scenic 
River for the U.S. Forest Service. The results of that study were not published; 
pertinent parts of that study are incorporated herein. The rest of the Mallard Larkins 
study area was investigated during 1990 and 1991. 

At the time of this study, concurrent studies were being done by the IGS (Idaho 
Geological Survey) and the USGS. A study of the Kelly-Cayuse area, which adjoins 
this area on the south (fig. 1), was done at the same time (MiUer, 1992). 

Prefield investigations included research of available geologic and mining-related 
literature, the USBM Mineral Industry Location System (MILS) and mineral 
production records, U.S. Bureau of Land Management (ELM) mining claim records, 
Clearwater and Shoshone Counties mining claim records, and U.S. Forest Service 
records. Claimants were contacted for information on their properties. 

Field work conducted in 1990 and 1991 involved sampling and, where warranted, 
mapping prospects and mineralized areas within the study area. Placer samples were 
collected from stream sand and gravel accumulations; stream sediment samples were 
collected from selected drainages. Soil samples were taken from one property to 
detennine extent of mineralization between and outside of mineralized outcrops. 
Ground and aerial reconnaissance surveys were conducted over much of the area to 
locate mineralized sites not identifled in the prefield investigation. A scintillometer 
was used to measure radioactivity in the field. 

During the 1971-1972 study, 72 rock, 55 placer, and 87 stream sediment samples 
were taken; of which 25 rock, 35 placer, and 27 stream sediment samples were from 
the area encompassed by this study. Analytical methods included assaying for 
precious and base metals, and spectrographic analyses of stream sediments. Gamet 
and gold content was determined by amount of material recovered in palmed samples. 

In 1990-1991; 254 rock, 80 placer, 72 soil, and 63 stream sedi ment samples were 
taken. Rock samples consisted of three types: 1) chip - a regular series of rock 
chips taken in a continuous line across a measured mineralized zone or other 
exposure; 2) random chip - an unsystematic series of chips taken from an exposure; 
3) select - an intentionally biased sample of rock taken because of a unique or 
unusual property. Stream sediment samples were taken from silt deposition in active 
stream beds. Placer samples were either pan samples using a 14 in. gold pan or 
sluice samples of measured amounts of gravel from a stream bank. 
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Rock samples were dried, crushed, split, a:od pulverized to -100 mesh. In the 1970' s 
study, rocks were assayed for gold and silver by fi.re assay and some samples were 
assayed for copper, lead, and zinc by unreported methods. In the 1990's study, 
analysis for nine of eleven elements! was begun by aqua regia leaching (partial 
extraction). Inductively coupled plasma (Iep) analytical techniques were then used to 
detennine barium, molybdenum, and tungsten. Atomic absorption (AA) was used to 
detennine silver, copper, lead, zinc, and manganese. Arsenic and antimony were 
detennined by flame AA for amounts greater than 40 ppm and by graphite fumace 
techniques for amounts less than 40 ppm. In addition, 71 samples were analyzed for 
cobalt (Co), 36 for nickel (Ni), and 57 for tin (Sn), beryllium (Be), and cerium (Ce) 
by ICP. In the 1990' s study, mercury content of samples was detennined by nitric
and sulfuric-acid digestion at 60°C followed by AA analysis. Gold (Au) analyses on 
all samples were done by a combination fIre assay-AA method on 30 gm samples. 
One sample was re-analyzed for gold using 15- and 30-gm splits of pulps and at 
another laboratory using a split of the cone fraction, also by fire assay-AA. Nineteen 
samples were analyzed for platinum and paUadium by this method also. Sample 
analytical results are given in appendix A, Table A-I. 

Whole rock analyses for major rock-forming elements were performed on 18 samples. 
These samples were fused at 1,OOO°C in lithium tetraborate and lithium metaborate. 
Calcium (Ca), magnesium (1\1g), manganese (1\1n), iron (Fe), phosphorus (P), and 
titanium (Ti) were determined by rcp, and aluminum (AI), sodium (Na), potassium 
(K), and silicon (Si) by AA. Concentrations were converted to equivalent percentages 
of their respective oxides. Loss on ignition (LOr) was detennined by calcining at 
900°C and measuring gravimetric difference. Sample analytical results are given in 
appendix A, Table A-6. 

Stream sediment samples were air dried in the field and sieved to -80 mesh in 
stainless steel screens. In the 1970's study, the samples were analyzed by emission 
spectrography and AA. In 1990-1991, analyses were done the same as for the rock 
samples. Sample analytical results are given in appendix A, Table A-3. 

Soil samples were collected from the B horizon and air dried. These samples were 
sieved to -80 mesh and analyzed by the same methods as the rock samples. Sample 
analytical results are given in appendix A, Table A-2. 

1 Antimony CSb), arsenic (As), barium (Ea), copper (Cu), lead (Pb), manganese 
(1\1n), mercury (Hg), molybdenum (1\10), silver (Ag), tungsten (W), and zinc (20). 
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Placer sample concentrates, partiaJIy concentrated in the field, were processed on a I 
laboratory-size WilfJey table2 and checked for radioactivity and fluorescence. Most 
samples were field concentrated by sifting through a lA-in. screen and panning with a 
14-in. -diameter gold pan, except for samples p29 - p3l which were processed in a 3
fHong sluice box, and sample p33 which was not pre-concentrated. The magnetic 
fraction was separated in a Franz separator and weighed. Gold was recovered from 
the nonmagnetic fraction by hand-picking the larger pieces and amalgamating the 
remainder with mercury. Gold was weighed in mg and converted to oz using a 
conversion factor of 0.00003215. Gold content per yd3 was calculated by dividing 
weight of gold by original volume of sample plus a factor of 25 % to account for 
boulders and swell in sample collection. Garnet was specifically recovered from one 
sample in the 1990-1991 study for comparative purposes with the earlier study. After 
removal of the gold, garnets were sieved to determine size distribution. 

The results probably reflect the higher values that would be found in the most 
favorable parts of the drainages rather than being truly representative. The amount of 
gold found was not great enough to warrant further detailed sampling of any property. 
Sample results are given in appendix A, Table A-4. 
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supplied field notes and infonnation from an anorthosite study. Dave Benjamin, 
mining engineer, did a mining cost analysis on garnet deposits in the St. Joe Rlver 
basin. 

GEOLOGIC SETTING 

The geologic description of the area is strongly influenced by the mapping of Lewis 
and others (1992) and the author's observations. Lewis and others work updates 
previous compilations of Rember and Bennett (1979) in the Hamjlton Quadrangle. 
The map in this report is also a compilation of work by Hietanen (1984), Harrison 
and others (1981, 1986d) and Childs (1986), but simplified and modified to reflect 
field observations and resolve i.ncompatibilities at map boundaries (plate 2). Strong 
disagreements exist as to foonations present in the area. There js a major 
discrepancy jn geologic mapping by various workers that can be seen at the 47th 
parallel (Compare Harrison and others, 1986d, and Lewis and others, 1992). 

Early workers considered most of the area to be underlain by rocks of the 
Precambrian Belt Supergroup. While some of the Belt rocks are identifiable on the 
northeastern side of tbe study area, the specific features used to identify them are not 
present in the higher grade metamorphic rocks seen throughout a majority of the study 
area. Correlations with lower grade metamorphic and sedimentary rocks are tenuous. 
Features indicting tops and bottoms of beds are nonexistent. Therefore, previous 
structural geologic interpretations may not be correct. 

The oldest mapped fonnation is the Boehls Butte of Hietanen (1969a). It is 
considered pre-Belt. This formation was originally mapped as a small area in the 
northwest part of the study area. However, Hietanen (1984, fig. 2) reclassified as 
Boehls Butte Fonnation some rocks she had previously mapped as Prichard. This 
formation includes: "...coarse-grained muscovite-biotite-garnet schist, layered and I massive anorthosite, and quartzite that locally contains calcium silicates." (Hietanen, 
1984,p.5) 

I 

I The next youngest fomlation is the Prichard, which fonns the base of the Belt 
Supergroup. In the western part of the study area, it consists of 

"... a lower schist unit, a middle quartzite unit of one or two layers ofI light-gray foliated quartzite, and an upper schist unit. ... 
The schist of the Prichard is a coarse- to medium-grained muscovite

biotite-garnet schist, with fine- to medium-grained interlayers rich in quartz 
and plagioclase." (Hietanen, 1984, p. 2) 

I In the northeastern part of the study area, Harrison and others (1986d) divide this 
fonnation into two parts. Both parts are dominantly siltite and argillite with some 
interbedded quartzite. Garnets and a black tounnaline-bearing chert bed are present 
locally. 
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Overlying the Prichard are biotite schist, quartzite, micaceous quartzite, gamet-mica 
schist, and biotite gneiss mapped as Ravalli Group (Hietanen, 1984, p. 3). Harrison 
and others (l986d) subdivide the Ravalli Group into individual formations within the 
Belt Supergroup. Within the study area this includes the Burke and Revett 
Formations. The Burke Formation consists of green, laminated argillite and siltite 
overlain by gray- to purple-laminate siltite. This is overlain by green-gray to purple
gray, blocky argillite and siltite and topped by white to purple quartzite. The Revett 
Fonnation consists of white quartzite interbedded with white siltite and green 
laminated argillite. 

The Wallace Formation overlies the Ravalli Group and is the youngest Belt fonnation 
in the area. The oldest part is a white, granular quartzite. The quartzite is overlain 
by dolomitic argillite and siltite units in the eastern part of the study area, and schist, 
quartzite, and gneiss containing various assemblages of calc-silicate minerals in the 
west. Diopside, garnet, staurolite, and isomorphic aluminosiJicate minerals are 
cornman throughout much of the western part of the area (Hietanen, 1984, p. 3; 
Harrison and others, 1986d). 

Belt and pre-Belt rocks have been intmded by igneous dikes and sills that are now 
metamorphosed to amphibolite and garnet amphibolite. 111eir age is generally 
unknown. The main intrusion is the Bungalow Pluton, an Eocene high-silica granite, 
located in the Pot Mountain area (Reynolds, 1991). Scattered, small Cretaceous- and 
Tertiary-age intrusive rocks crop out throughout the study area. 

• 
~ 
I Valleys are underlain by Quaternary sand and gravel. Many of gravel deposits 

contain gold and garnet. Small pyrite cubes are present in some of the tributaries to 
the St. Joe River. 

The structural history is very complex, with several stages of folding and faulting 

, 
, I throughollt the area. The study area is south of the Lewis and Clark Line 

(pronounced linear feature that includes the Osburn fault in north-central Idaho). The 
northeastern part of the study area was probably affected by strike-slip movement 
along this line. Thrust faulting in the area may be the reslllt of compression caused 
by continental-island arc collision along the western Idaho suture zone 82 to 120 Ma 

I 

(Hyndman, 1989, p. 51). Most of the thrust faults dip west and are folded and 
faulted by northerly trending tear faults. Metamorphism overprints most of the faults 
indicating that they predate the 50 to 70 Ma age of emplacement of the northem lobe 
of the Idaho batholith (Harrison and others, 1986d). 

I
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MINING HISTORY 

According to county records, exploration for minerals in the study area was occurring 
by 1866. The earliest mining claim books for Shoshone County were destroyed in an 
accident. However, some of the records pertaining to the part of Shoshone County 
that was transferred to Clearwater County when it was formed in 1911 are preserved 
in the Clearwater County Recorder's office. 

The earliest claim record found described a location 70 mi east of Pierce on a 
tributary to tile North Fork Clearwater in 1866. Most claims that are recognizable as 
being from the study area were located in 1881 and later. Most activity consisted of 
lode and placer mining in the vicinity of Bostonian Gulch and placer mining on the 
S1. Joe River. Mini ng activity was al so occurring around Moose Mountain. The 
upper part of the North Fork Clearwater drainage is in the North Fork mining district 
and is also included as pan of the Moose Mountain mining district. On the St. Joe 
River side of the divide, it is called the St. Joe mining district. Anderson (1956, p. 
30) describes another district called the Chamberlain Meadows district, which 
includes the Clearwater Gold and Copper property. Th is is within the Moose 
Mountain district. 

Other mining near the study area occurred on the east side of the Bitterroot Mountains 
in Montana. On the northeast side of Illinois Peak is the Cedar Creek mining district 
and to the south is the Trout Creek district, both placer districts. Lyden (1948, p. 
100-102) reported that the placer deposits in these districts were discovered in 1869 
and 1872, respectively. Production was esti mated at less than $2 mil Iion from Cedar 
Creek district and less than $500,000 from Trout Creek district. The gold has a 
fineness varying from 960 to 982. Small amounts of copper and barite have been 
reported in the Cedar Creek-Trout Creek area (Rob McCullough, Montana Bur-::au of 
Mines and Geology, oral communication, )991). One lode property, the Amador 
mine in the Cedar Creek district, produced copper and gold from a quartz-siderite 
vein between 1900 and 1950. Prospectors drove adits into the northeast side of 
Illinois Peak toward the Idaho state line. Minor mining activity is occurring in these 
districts. 

The Clearwater Gold and Copper mi ne, including 15 lode and 3 placer clai \liS (fig. 
7), is on patented land in the study area. The patents v,,'ere issued in 1908, 1913, and 
1917 (BLM patent survey nos. MS-2374, 2673, 2674, 2675,2833). There is no 
reported production from this property, and the workings are now inaccessible. 

Suction dredging in creeks draining Moose Mountain is being done during summer 
months, mostly by individuals and families on both patented and unpatented mining 
claims (Miller, 1992, p. 45-53). Within the Mallard Larkins area, a placer mine is 
workerl intermittently on Placer Creek. 
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Recent exploration in the study area has involved reconnaissance stream sediment 
sampling, soil and rock sampling in area's of stream sediment anomalies, and drilling 
on Granite Peak, Blackdome Peak, and near Brush Creek by Cominco American, 
Inc., and claim staking and reconnaissance exploration by Hecla Mining Company. 

GEOCHEMICAL STUDIES 

Extensive geochemical sampling was done in the Wallace Quadrangle by the USGS as 
part of the CUSMAP program. Anomalous concentrations of certain elements were 
defined in several reports. In nonmagnetic heavy-mineral concentrates, the lower 
limit of anomalous concentrations (in ppm) were defined as: silver, 15; arsenic, 500; 
copper, 700; lead, 1000; antimony, 200; and zinc, 500 (Leach and Domenico, 1986). 
For stream sediments the lower limits were: lead, 65; silver, 0.4; bismuth, 1.0; 
copper, 56; antimony, 4.1; cadmium, 0.8; zinc, 121 (Leach and Hopkins, 1986a). 
Leach and Hopkins (l986b) analyzed stream sediments using a partial extraction 
method and determined. a lower limit of anomalous concentrations of: lead, 56; 
silver, 0.26; bismuth, 2; copper, 42; antimony, 3.0; and zinc, 83. 

The USGS has identified various anomalies in the northern part of the study area by 
sampling stream bottom material. Leach and Domenico (1986) identified zinc 
anomalies in the upper Beaver Creek and Buck Creek drainages in nonmagnetic 
heavy-mineral concentrates. Leach and Hopkins (l986a) identified bismuth anomalies 
in the Canyon, BrUSh, and Foehl Creek drainages in stream sediment samples. 

Stream sediments were sampled in the Mallard Larkins by Harlan Barton, USGS, in 
1990 (oral and written communications). His results showed one each anomalous 
gold, copper, lead, and cobalt anomaly using the criteria of this report (description 
follows). His values are significantly different, both higher and lower, than those 
obtained. during this study, so that the data are not comparable. This is attributed to 
the USGS using different analytical techniques plus including samples from slightly 
different geologic environments. 

An anomaly was defined for this study as being above the threshold. The threshold is 
defined as the mean plus two standard deviations of natural log transformed analytical 
values unless othef\vise noted. AU analyses that were less than the detection limits 
were given the value of one-half the detection limit. 

The stream sediment samples taken during this study showed that elemental 
concentration variations associated with known mineralization are weak. Sampling in 
the Copper Creek drainage showed that copper did not travel far from its source and 
the contrast between values is not great. Of 63 stream sediment samples taken, 
copper values on Iy ranged from 5 to 81 ppm. The th reshold is 35 ppm for these data. 
Only three samples in upper Copper Creek are considered anomalous. Similar small 
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variations in values were found for the other elements (appendix A, table A-3). 
Threshold determinations show few or n'o anomalies for other elements. 

Determination of thresholds for rock samples from the 1990-1991 study is a complex 
problem. Some sample analyses from copper-rich veins skew the data and are 
probably best removed from the statistical population for determination of thresholds 
for that element. For zinc and manganese, normal data rather than log transformed 
data gives a lower threshold. Since there is more than one population and the 
distribution of elements varies from normal to lognormal depending on the element, 
any statistical analysis requires subjective decisions. For this analysis, copper-rich 
veins from the Granite Peak property were eliminated from the statistical population 
for determination of the copper threshold. For zinc and manganese the raw data were 
used to determine thresholds. The resulting thresholds are: 39 ppb gold, 0.57 ppm 
silver, 216 ppm copper, 44 ppm lead, 162 ppm zinc, 78 ppm arsenic, 1503 ppm 
manganese, and 264 ppb mercury. For the other elements too many samples were 
below detection limit to determine thresholds (appendix A, table A-3). 

PREVIOUS MINERAL RESOURCE ASSESSMENTS 

Madson and others (1983) combined ex isting geological, geochemical, and 
geophysical data to delineate anomalous areas within four-l 0 x2 0 quadrangles in Idaho 
and Montana. Of 30 anomalous areas they identified, only one is in the study area. 
The Bungalow pluton is considered to be an anomalous area for tantalum, tin, and 
uranium (Madson and others, 1983, p. 18, plate 41). They recom mended that follow
up studies be done. 

Nevins and Oakman (1988) discussed mineral resource potential of various RARE 11 
areas in Idaho. They gave a moderate potential for lead, zinc, silver, and gold 
associated with mesothermal base- and precious-metal veins along fracture zones for 
the eastern part of the Mallard Larkins RARE II and northern tip of the Meadow 
Creek-Upper North Fork areas (Nevins and Oakman, 1988, p. 39). The Rawhide 
area was listed as having unknown mineral resource potential (p. 42). All areas were 
designated as having low potential for oil, gas, coal, and geothermal resources. 

Breckenridge and others (1980) do not report any geothermal occurrences in the study 
area. 

Sandberg (1983, p. F2 and F4) has evaluated this area as having zero to low 
potential for oil and gas resources, based mostly on lack of information as to the 
presence of Paleozoic rocks in a lower thrust plate. 

Harrison and others (1986a) classified a small area southwest of Red Ives Peak as 
slightly suggestive for an occurrence of Sullivan-type stratabound lead-zinc-silver 
deposits. Harrison and others (l986b) classified the portion of the study area that 
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falls in the Wallace lOX 2° quadrangle ,as unfavorable for stratabound copper-silver. 
They also classified most of the area as unfavorable for placer gold deposits (Harrison 
and others, 1986c). However, much of the St. Joe River was classified as slightly 
suggestive; its headwaters and Wisdom Creek were classified as moderately 
suggestive. Harrison and others (l986e) classified the area as unfavorable to 
moderately suggestive for mesothennal base- and precious-meta] veins. Hamson and 
others (l986f) classified the area as slightly suggestive for metallic minerals, except 
for one area west of Illinois Peak that is classified as moderately suggestive. 
Harrison and others (l986g) classified the area as uufavorable for molybdenum
tungsten, platinum-group metals, and epithermal silver deposits, with one exception; 
west and north of Red Ives Peak is an area slightly suggestive of the probability for 
occurrence of porphyry molybdenum-tungsten deposits. 

JolUlson and War] (1991) assessed the potential for undiscovered resources in an area 
that includes the Mallard Larkins (their Group 4 area, p. 39-49 and 77-82). They 
delineated areas permissive for undiscovered polymetallic vein (p. 79), placer gold 
(p. 81), and metamorphic kyanite (p. 82) deposits. 

APPRAISAL OF PROSPECTS AND MINERALIZED AREAS 

During the field investigation, all known past and present mining claim areas were 
visited. Those with workings were mapped and sampled. Claims without workings, 
and outcrops, especially those with alteration, were also sampled. Where the USBM 
had done significant investigations in the past, some check samples were taken. In 
addition, much of the area was examined by helicopter reconnaissance and traverses, 
usually along old trails and in stream drainages. Because of the heavy vegetation and 
weathering, some workings that were examined in the early 1970's could not be found 
in 1990-1991. Reconnaissance stream-sediment sampling, with follow up soil 
surveys, is an important exploration tool in this area due to the lack of outcrops and 
thick vegetation. 

There has been no production from Jades in the Mallard Larkins. However, mineral 
exploration has delineated areas with significant metal anomalies that warrant further 
study. These properties are discussed below. Also, summarized at the end of this 
section are many properties at which no significant geochemical or geological 
indications of mineral resources were found and for which no recommendations for 
further study are made. 
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,8lackdome 

The Blackdome property (pI. 1, A; and fig. 2) of Cominco Amcrican, Inc., is situated 
at Blackdome Peak, in the northwest part of the study area, about 30 Illi south of 
Avery. Th is property was located in 1985 and 1986 as the SOS elai m group and 
included 215 claims in T. 42 N., R. 5 E., sees. 10, 11,13-15,22-26,35, and 36. 
A11 of the claims were abandoned by Comi nco j n 1991 and re-staked by Hecla Mi ning 
Company as the GM claim group. The earliest recordations in this area are the Black 
Dome claims located in 1953, presumably for kyanite. These claims are still current. 
In 1974, Ethyl Corporation located the M B claims in this area, which they 
abandoned in 1981. 

Previous mineral investigations evaluated kyanile (see Goat Mountain-Blackdome Peak 
kyanite section below) and anorthosite reSOllrces (see Goat Mountain-Blackdome 
Peak-Monumental Buttes anorthosite section below). No previous interest in metallic 
mineral resources has been described in the literature. 

Access is by Forest Service (FS) Roads 30}, j 268, 363, and 220 from the St. Joe 
River Road two mi west of Avery. The area can also be accessed from Clarkia, 
Idaho, but the roads are poorly maintained. Elevations range from about 5,800 ft to 
6) 411 ft on top of Blackdome Peak. Snowfall is heavy in the winter and vehicle 
access is generally restricted to the period between June and October in a normal 
year. Vegetative cover is moderate, consisting of scattered pine trees, huckleberry 
and other shrubs, and grasses. Most of the property is covered by soil. 

The country rock consists of amphibol ite (or metagabbro), garnet amphibol ite, 
kyanite-andalusite schist and gneiss, and anonhosite. These rocks are in contact with 
white quartzite on the east. Exploration for metallic mineral deposits has centered on 
poorly exposed muscovite schist units, some of which have box work gossan pods in 
them. There may also be a major northerly-trending structure. 

There is one prospect pit (fig. 2, sample localities 93 and 94, sec. 15) in white 
anorthosite, but no metaillc minerals were observed in the area. One hole drilled 
southeast of BJackdome Peak about 0.75 mi appears to follow foliation in the schist, 
although it may have been drilled in an attempt to intersect shallow, east-dipping 
strata. The geology is complex; there are several igneolls and possible fault contacts. 

During this investigation 20 rock samples were taken (fig. 2, nos. 91-97. 178-186, 
329-332). Also, eight stream sediment samples were taken frolll streams draining the 
area covered by the SOS claims (pI. I and fig. 2, nos. 104-111). Two select samples 
contained anomalous metals. Sample 184 contained 1355 ppm lead, 196 ppm copper, 
190 pp m zinc, and 4.5 ppm sit ver. Sample 96 con tained 317 ppm copper. 
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The anomalous base metal values indicat~ the presence of mineral ization, but are not 
sufficient to determine resources. Extensive geologic testing, including drilling and 
further sampling, are required to evaluate this mineral occurrence. 

Bungalow 

The Bungalow property (pI. I, F; T. 38 N., R. 7 E.) is mostly outside of the study 
area, south west of Pot Mountai n. Clai III s staked by Minatome Corp. in 1983 were 
centered around Clarke Mountain, which is less than 2 mi west of Bungalow. These 
clai ms were declared abandoned in 1985 by BLM. 

Exploration concentrated on an area defined by an anomalous polymetallic suite which 
the company identified (unpublished company information). The presence of 
anomalous tin, molybdenum, copper, silver, bismuth, and tungsten with subordinate 
anomalous lead, zinc, and uranium resulted in Minatome's evaluation of this area for 
a porphyry tungsten-molybdenum-tin deposit. 

Mapping and geochemical sampling by Reynolds (1991) identified tin-bearing greisens 
on Clarke Mountajn, south of the study area; but no sampling was done in the area of 
the Bungalow campground. 

The main formation is the Bungalow plulon, an Eocene-age granite that has intruded 
Precambrian rocks on the northefl1 border of the Bitterroot lobe of the Idaho 
batholith. 

Within the study area are several structures that intersect at the confluence of the 
North Fork Clearwater River with Oro Grande Creek. A northwesterly shear zone 
intersects a north-trending linear structure that follows Station Creek (fig. 3). 
Previous mapping (Reynolds, i991, and Lewis and others, 1992) did not identify any 
faults in this area. Strong N. 30 Q to 50° W.-trendingjoints along the North Fork 
Clearwater River parallel the shearing in the granite. 

There were 24 rock and 4 pan samples taken from the Bungalow clai ms during this 
investigation (pI. I, nos. 333-356, p62-p64, p74). One rock sample from along North 
Fork Clearwater River contained significant gold [J860 ppb (0. II oz/ton), sample 
345] as well as in rocks east of Station Creek [IS8 ppb (.005 oz/ton). sample 347]. 
Two rock samples (nos. 341, 349) contained anomalous lead and zinc. No sui fides 
and minimal iron oxides were seen; some silicification and argillic alteration are 
present. The one sample of quartz containing iron oxides (no. 346) had lower gold 
contenl than nearby massive granite (no. 347). 

These samples were re-analyzed by a separate facility. After confirmation of the 
original assays, additional samples were collected in this area (nos. 333-344). The 
highest gold content in these additional samples was 25 ppb. There is a possibility of 
very localized particles of gold in this fault zone. 
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Placer gold seems to decrease in the 
North Fork Clearwater River from 
Kelly Forks downstream to 
Bungalow. From that point to 
Moscow Bar there seems to be 
increased gold content. The 
implication is that some gold is 
being added to the river in this area. 
Apparently there has not been any 
exploration for gold within structures 
in the Bungalow pluton in this area. 
There is a possibility that 
mineralization is the same as that in 
the Pierce mining district (Anderson, 
1956, p. 34). Fu rther exploration is 
warranted. The main area of 
interest is partly withdrawn from 
mineral entry by the U. S. Forest 
Service for an administrative site. 
The area adjoining the river is 
classified for a power site 
withdrawal. 

Granite Peak 

The Granite Peak property (GP 
claim group, Elk Prairie Copper prospect, Ti licu m prospect, Abe clai In group) is 
located in the north-central part of the study area on Granite Peak and northeasterly 
into the headwaters of Copper Creek (pI. 1, G; T. 42 N., R. 8 E.). Collier (1906, p. 
136) mentions, "A rather promising copper prospect in which the ore consists for the 
most part of carbonates ... " that may be this locality. In 1951, the USBM examined 
this property (called the Tilicum prospect) for nickel. It consisted of eight claims 
(Elk Prairie, Granite Peak. Tilicum, Copper Flal, Copper Point, Copper Head, 
Copper Creek, and Copper Ridge). A claim corner with the name Abe was found on 
top of Granite Peak. The most recent claims were located by Cominco American, 
Inc., in 1986 as the GP clai m group, and included 152 claims, A\1 of the GP clai ms 
were abandoned in 1989 and 1990 according to BLM records. 

The property, 13.S mi from Red Ives Ranger Station, is accessed by FS Roads 218, 
303, 201, and 263. Elevations range from about 5,600 ft on a northeasterly facing 
slope to 6,481 ft on Granite Peak. Snow comlllonly prevents vehicle access until June 
and often closes FS Road 20 lin OClOber or November. Rainfall and ltghtn ing storms 
are common during the summer. Vegetation is heavy, consisting dominantly of pine 
and fir trees with brush (including huckleberries) and grasses. The upper pan of 
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Figure 3. Shear zone in Bungalow pluton along 
North Fork Clearwater River near Station 
Creek, view norther! y. 



Copper Creek drainage is marshy most of the year. Soils are thick, resulting in few 
rock exposures. 

The dominant rock types are fine- to coarse-grained, garnet-bearing muscovite schist 
on the ridge top, underlain by thin-bedded siltstone/quartzite (fig. 4, p. 21). Both 
foliation in the schist and bedding in the siltstone/quartzite strike northeasterly and dip 
at low angles to the northwest. Crosscutting these structures is a steeply- to 
vertically-dipping shear zone containing pockets of massi ve sulfides (pyrrhotite, and 
very small amounts of chalcopyrite and pentlandite). The zone contains massive 
carbonates (calcite and siderite/ankerite), large green trel1lolite crystals, and minor 
quartz, talc, sericite, chlorite, magnetite, and biotite. Cobalt and nickel are associated 
with the pyrrhotite. At the surface, these minerals are in a red-orange iron oxide 
zone (fig. 5). Also present are subparallel massive quartz veins that are up to 10 ft 
thick, strike N. 65" W., and dip near vertical. 

No record of mining on this property 
was found du ri ng the literature search. 
Buildings and old equipment at this site 
indicate mining activity probably 
occurred as late as the 1930's and 
1940' s. Cominco reportedly did some 
Winky2 drilling (Gary Reynolds, U.S. 
Forest Service, oral communication, 
1990), probably about 1987. No signs 
of drilling were found in 1990. 

The workings consist of two open adits, 
two caved adits, and 6 trenches/prospect 
pits. A SDO-ft-long adit crosscuts the 
vein about 100 ft below the surface 
(figs. 4 and 6). A 3D-ft-long adit is in 
an open cut on the hillside, from which 
less than 10,000 yd3 of rock has been 
removed (figs. 4 and 5). There 
probably was little or no production 
from this property. 

Stream sed i men t sam pIes were taken in 
Copper Creek below the workings 
during this study (appendix A, t.able A
3, nos. 76-80, and 162) and by the USGS (H. N. Barton, oral cOllllllunications, 
1991). The USBM samples were taken to determine if a geochemical signature would 
be presen t downstrea 111 from an area known to con ta in clai III s. The resul ts show a 

Figure S. Massive sulfide vein from 
Granite Peak prospect 

2See footnote p. 9. 
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subtle copper anomaly in the upper part of Copper Creek. The anomaly decreases 
downstream and is lost well above the intersection with the 5t. Joe River. 

There were 51 rock samples taken from the Granite Peak property during this study 
(figs. 4 and 6; and appendix A, table A-I, nos. 65-75, 175-176, 187-219,227-228, 
301-303). During the 1972 study 10 samples were taken (appendix A-8, nos. 516
525), and during a 1951 study three samples (table 1) were collected. Sampling of 
the vein showed)ocally high quantities of copper, cobalt, nickel, and gold associated 
with sulfides. In the areas with high carbonate content and few sulfides, anomalous 
mercury occurs. Samples of the N. 65° W.-striking massive quartz veins and country 
rock show very little mineralization. Soil samples (fig. 4, soil line E) taken beyond 
the furthest easterly exposure of the vein indicate that the vein is either terminated or 
has been offset. Soil samples on the west end of the workings (fig. 4, soil hne W-2) 
indicate that the vein is split, but may continue. 

Table 1. Analyses of rock samples from the Granite Peak property, 1951 evaluation. 

[ <, less than; NA I not analyzed) 

Sample no. Gold Silver Nickel Copper 
(ozlt) (oz/t) (%) (%) 

S-12 <0.005 0.3 <0.02 NA
 

5-13 <0.005 1.0 .04 0.25
 

5-14 <0.005 .3 <.10 NA
I
 
The current study, in addition, shows zones of high-grade copper-cobalt-nickel-gold 

I values (as much as 2.3% Cu, 0.21 % Co, 0.38% Ni, and 0.06 oz/ton Au). Continuity 
of mineralization along the strike length (over 2,000 it) and vertical length (over 550 
ft) could not be confirmed in surface and underground sampling, given the exposures.

I Definition of resources requires drilling andlor drifting along the vein from the main 
adit. 

Noseeum

I
 
The Noseeum property (pI. !, D) of Cominco American, Inc., is located about a mile 
northeast of Brush Hill in the north-central part of the study area. These claims were 

I 
I located in 1985 as the Dome claim group, and included 77 claims in T. 42 N., R. 6 

E., secs. 4-6, and 9, No previous claims are known in the vicinity, and no workings 
were found, other than drill sites. 

I
 

I
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The claims are accessible by FS Roads 301, 1268, and 303 from the St. Joe River 
Road, 2 mi west of Avery. These are graded gravel roads used for access 10 logging 
operations north of the study area. 

There is very little rock exposed on the claims. The dominant rock is mllscovite
bioti te schist, which strikes easterl y and dips about 20 0 to 30 0 southerly. 

Initial exploration by Cominco involved stream sediment sampling. Additional work 
included soil surveys followed by drill ing in 1989 and 1990. Strea m sed i ment and 
soil su rvey work resulted in identi fy ing lead and zi nc anomal ies, whicll were used [0 

site drill holes. Results of the exploration are not available. 

Work on this property by the USBM consisted of outcrop sampling (pI. I and table 
A-I, 221 and 320-328). Anomalous gold in sample 323, anomalous zinc in sample 
324, and elevated mercury in both, while not indicative of a particular deposit model, 
demonstrate that there is some mineralization on the claims. 

Clearwater Gold and Copper Mine 

The Clearwater Gold and Copper mine (Clearwater mine, Clearwater Copper mine) is 
located in Niagara Gulch near its confluence with Caledonia Gulch at an elevation of 
about 5,500 ft (pI. I, S; T. 42 N., R. 10 E.). This property consists of 11 lode and 3 
placer claims in the northeastern part of the study area (fig. 7). Of 18 claims 
surveyed for paten t between 1908 and 1917, fou r clai III s (A laska, Di pper, Jupi ler, and 
Southern Cross) were not patented. The property is about 33 mi from Superior, 
Mont., accessible on Forest Service roads. 

The first work was by gold prospeclors, who were attracted by free gold in oxidized 
outcrops. Most of the underground prospecting was done between 1900 and 19\ O. 
Anaconda Copper Mining Company examined the property in 1940 (file in the 
Anaconda Geological Document Collection at the International Archive of Economic 
Geology, American Heritage Center, Cae Library Building, University of Wyoming, 
Laramie, Wyoming). In 1942, a USBM report stated that the camp consisted of a 
bunk and boarding house, storage sheds, a blacksmith shop, tinct a small hydroelectric 
plant. A house was all that remained in 1990. 

Both Anderson (1956. p. 31-32) and a War Minerals examination by the USBM in 
1942 described the workings and geology. Jn 1942, the underground workings were 
partially caved. The lowest level (No.3, fig. 8) had about 800 ft of drifts, 300 ft of 
crosscuts, and a 110 ft winze. II \vas connected to the No.2 level by an 80 ft raise 
(fig. 9). The No.2 level had about 400 ft of drifts and 100 ft of crosscuts (fig. 8). 
A 50-ft adit (No.1 level), located about 200 ft vertically above the No.2 level, was 
not mapped. All portals were caved in 1991. 
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A geologic description from the 1943 War Minerals examination states: 

"The OTe occurs as a fracture filling, with some wall rock replacement, 
in quartzite. The vein strikes approximately N. tOO W. and dips 45 ° 
northeast. The vein filling consists chiefly of massive iron carbonate 
(siderite?) with disseminated chalcopyrite, bornite, and pyrite. Two 
areas, one about twenty feet long and forty feet from the winze, and 
the other about forty feet long 780 feet in from the portal, show one to 
four inch stringers of chalcopyrite over widths of eight feel. Banded 
quartz and brecciated quartzite with quartz filling is common along the 
vein walls. A cross-cut to the winze on NO.3 level shows a vein width 
of twenty feet of disseminated chalcopyrite. In many places the full 
width of the vein is not exposed as the drift follows the footwall portion 
only. A strong fault, striking northeast and dipping northwest, cuts the 
vein 800 feet from the portal of No.3 level. Little work has been done 

i beyond this point. Although surface outcrops indicate a continuation,

•I
I

the vei n has not been located underground." 

Anderson (l956,.p. 31) stated that the vein filling was mostly ankerite, which is 
probably correct, and listed the dip as being as much as 70° east. 

In 1942, the USBM sampled the vein at 20 ft intervals, where possible, starting 135 ft 
from the portal on the NO.3 level. The 25 samples were analyzed for copper as that 
was the commodity of interest during World War II (table 2). A weighted average 
grade of 1. 38 % copper over an average width of 5.2 ft was calculated for the War 
Minerals examination using the 23 samples that were not high grade. No gold 
analyses were done as gold was not critical to the war effort. 

Because of its previous development and its geologic setting and sample data, the 
Clearwater property may be suitable for further exploration. 

Elizabeth Creek 

•
The Elizabeth Creek occurrence (pI. I , CC; T. 40 N., R. to E.), containing copper 
and cobalt, was discovered during this mineral investigation. Located in the Elizabeth 
Creek drainage near the divide with Fix Creek is a quartz vein containing pyrite, 
pyrrhotite, chalcopyrite, and marcasite. The vein is exposed in a road cut made for 
recent logging operations and probably was not visible in the past. No sign or record 
of claims was found. 

••
The vein, at the contact between amphibolite and a biotite-rich gneiss, appears to be 
folded in the outcrop. It is up to 5 ft wide in outcrop and of unknown extent. The 
contact zone, while covered by soil and vegetation, can be traced about 0.5 mi. Float 
containing quartz and iron oxides occurs over much of this distance. Analyses of 
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three vein samples (nos. 3, 316, and 319) have anomalous copper, mercury, and 
cobalt. The maximum values were 735 ppm, 1570 ppb, and 218 ppm, respectively. 
The overlying gneiss contains anomalous gold and copper (sample no. 318); 102 ppb 
and 252 ppm, respectively. 

While there is no previous mining-related activity known in the area, the presence of 
a significant sulfide-rich quartz vein and anomalous metal values would make this an 
ideal exploration target. 

Miscel1aneous Prospects 

Prospects for which there is little or no indication of resources at this time are 
described in table 2. The existence of two properties listed in the USBM Mineral 
Industry Location System (MILS) could not be verified. Il is probable that these 
properties (Chamberlain Meadows Copper prospect and Riley claims) are the same as 
other properties covered in this examination. The Chamberlain Meadows prospect is 
thought to be the Clearwater Gold and Copper mine and the Riley claims may be 
placers in the upper S1. Joe River. 

The properties discussed in this section have had little exploration and commonly have 
few exposures of mineralized rock. Soil and vegetative cover !11ake evaluation 
difficult without performing studies much more detailed in scope. However, the 
geologic environment of the study area, along with known deposits in adjoining areas 
of Montana, indicate that undiscovered mineral deposits are certainly possible in the 
study area. 

Deposit Models 

Metallic mineral deposit models have been described in Cox and Singer (1986) and 
Johnson and War! (1991). Several types of metal! ic mi neral deposits are found in the 
study area. The Blackdome and Noseeum properties may contain sedimentary 
exhalative zinc-lead type mineralization (Briskey, 1986). The Granite Peak property 
has many similarities to the Blackbird-type cobalt-copper model (Earhart, 1986). The 
Clearwater Gold and Copper mine contains gold-copper vein mineralization (Johnson 
and Warl, p. 1991, p. 43). 

Mineralization at the B1ackdome and Noseeum properties is generally buried. Soil 
and rock sampling demonstrate the presence of anomalous base metals on these 
properties. Drilling has intersected some lead-zinc zones within Precambrian 
schistose rocks on the Noseeum property (Chuck Watts, Cominco American, oral 
communication, 1990). The presence of Precambrian marine sedimentary rocks 
containing anomalous zinc, copper, and lead, apparently associated with individual 
stratigraphic horizons, is ind ieal ive of sedimen tary ex halative zinc-lead deposits. 
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Table 2. Miscellaneous prospects in the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho 

Plate 1 Property name Description Workings Sample data 
(letter) 

C Moses Bulle North-striking, en echelon One small prospect One chip (no. 95), 
prospect quartz veins are in garnet pit and minor digging one select (no. 96), 

T. 42 N., (fig. 2) am phibol i teo Veins are up to on several quartz and one random (no. 
R. 10 E. 5.5 ft thick, irregular in shape, veinS. 97) sample. Sample 96 

and split into veinlets contained 317 ppm 
following N. 70 0 E. and N. copper. 
70 0 W. joints. Specular 
hematite, limonite, and 
goethi te are also present. 
Veins terminate 011 tbe north 
end at the contact between 
garnet amphibolite and 
anorthosi teo 

V..) 

0 J California The rock is gray quartzite. One prospect pit was One grab sample 
Creek prospect examined in 1971. (table A-5, S 10) 

T. 43 N., contained no 
R. 10 E. significant metallic 

mineral 
concentrations. 



Table 2. Miscellaneous prospects in the Mallard Larkins study area--Continued 

Plate I Property name Description Workings Sample data 
(letter) 

L 

T. 43 N., 
R. 11 E. 

M 

T. 43 N., 
R. 11 E. 

v.:> 

Medicine 
Creek prospect 

SI. Joe Lake 
prospect 

Country rock is quartzite. 

Quartz veins up to 4 in. thick 
are in quartzite. 

One prospect pit was 
examined in 1971. 

No workings were 
found in 1990. A 
caved shaft and 2 
prospect pits were 
reported in 197 t . 

A chip and soil 
sample were taken 
(table A-5 , SII, SI2). 
Both contained a trace 
of gold and sliver. 

Four stream sediment 
samples (nos. 42-45) 
and one placer sample 
(p 18) were taken in 
1990. In 1971 the 
USBM took three 
select samples (table 
A-5,S13-SIS). One 
sample (S13) 
contained O.OJ oz./ton 
gold. 



Plate 1 
(letter) 

N 

T. 43 N., 
R. II E. 

w 
N 

0 

T.42N., 
R. 10 E. 

X 

T. 42 N., 
R. 11 E. 

Table 2. Miscellaneous prospects in the Mallard Larkins study area--Continued 

Property name	 Description Workings 

III inois Peak	 Quartz-siderite (or ankerite) One caved adit, 
prospect	 veins containing pyrite in gray bearing S. 65° W, 

calcareous argillite. Pyrite is and one open adit, 
also disseminated in the bearing S. 30° E., 
argillite. (both estimated at 

Jess than 150-ft 
long); and one 
prospect pit. Both 
adits are in Montana. 

Bostonia	 Quartz, ca1ci te, sideritel One caved adit, 
prospecl	 ankerite veills and gouge in esti mated less than 

gray, blocky quartzite contain 250 ft long, and two 
scattered pOds of massive prospect pits. 
pyrite. A Llllit at the adit 
stri kes N. 70° W. and dips 
70° NE. S(Jme coarse chlorite 
(up to 0.25 in.) is present. 

Hoodoo Pass	 Gray quartzite is brecciated One shaft 14 ft by 14 
prospect	 wi til si deri tc~J an keri te, quartz, fl and 6 ft deep. 

chalcedony, calci te, and pyrite 
matrix. The breccia zone 
contains mill0r galena. 

Sample data 

One select (no. 35) 
and three random chip 
(nos. 36-38) samples 
contained no 
signi ficant metallic 
mineral 
concen trations. 

Three chip (nos. 21
23) and two random 
(nos. 24-25) samples 
contained a maximum 
28 ppb gold, 153 ppm 
copper, and 465 ppm 
ZinC. 

One chip (no. 150) 
and one grab (no. 
173) sam pIe contained 
210 and 1935 ppm 
lead, respectively. 



The Granite Peak property contains veins with high copper-cobalt-nickel content. 
Characteristics of the Blackbird cobalt-copper deposit model include Proterozoic-age 
argillite-sUtite-quartzite host rocks, possibly with some garnet; pyrite, chalcopyrite, 
arsenopyrite, and pyrrhotite ore minerals; ore in disrupted beds; fme- to coarse
grained sulfides; and prominent gossans (Nash and Hahn, 1986; Earhart, 1986; Nold, 
1990). High gold content was noted locally in the ore. On the Granite Peak 
property, as at the Blackbird mine, ore mineralization is localized in veins. 

The major known differences between the Granite Peak property and the Blackbird 
are in the gangue minerals and the tounnalinites. Quartz, magnetite, ankerite, and 
siderite are common gangue minerals in the Blackbird area. At the Granite Peak 
property J however, the carbonates seem to contain less iron, and coarse tremolite is 
present. Also no tounnalinites have been identified. 

Veins, containing predominantly chalcopyrite, carbonate (calcite, ±ankerite, 
±siderite) , and quartz, in rocks that probably are Wallace Formation, occur in the 
eastern part of the study area, especially between the Clearwater Gold and Copper 
mine and Illinois Peak. The mineralogy is usually relatively simple and the vein 
borders sharp. Ore minerals did not migrate into the wall rock. 

Placer Gold 

Most past production from the study area is from placer gold deposits of the St. Joe 
and North Fork Clearwater mining districts. The USBM has recorded placer 
production of 297.91 oz of gold and 16 oz of silver from the St. Joe and 192.4 oz of 
gold and 47 oz of silver from the North Fork Clearwater River mining districts. This 
includes production from six claims along the North Fork Clearwater River and its 
tributaries between Dworshak Reservoir and Hidden Creek, which recorded 
production of 28.5 oz of gold and 9 oz of silver between 1938 and 1955 from 
hydraulic and sluice processing. The gold varied from 806 to 850 fine in the North 
Fork Clearwater River below Hidden Creek, and from 914 to 956 in the S1. Joe River 
and headwaters of the North Fork Clearwater River. Lode production from the St. 
Joe district was 6.55 oz of gold, 8 oz of silver, and 800 pounds of copper. This 
production may have been from the Granite Peak property, but information is not 
adequate to positively identify the producer. 

Several prospectors attempted to recover garnets, with gold byproduct, from the St. 
Joe River drainage, but Wild and Scenic River designation prevented serious mining 
activity. 
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S1. Joe River Gold Prospects 

Collier (1906, p. 133) noted that prospectors were in the S1. Joe basin as early as 
1870. Pardee (1910, p. 40) claimed that prospectors entered the S1. Joe River area 
about 1873. Information from county claim records indicates that prospectors were 
probably in the area in the 1860's. 

Within this portion of the S1. Joe River were several sets of placer claims. Collier 
(1906, p. 137) stated, "a few men have mined here continuously for the past ten 
years, but no large amounts of gold have been obtained." The only production 
reported is small placer gold shipments, probably from the area between Heller Creek 
and 51. Joe Lake (U.S. Geological Survey and others, 1964), in the study area. 
Large cobble-boulder tailings piles and hydraulic ditches along Wisdom, Medicine, 
California, Sherlock, and Heller Creeks indicate extensive placer mining in the past 
(fig. 10). 

In 1971 and 1972, the USBM sampled placers along the river for gold (fig. 11) and 
garnet (discussed later). Most samples were taken near the surface of the gravel. 
Highest recoverable gold content was estimated at $1.02 per yd3 (@ $370/oz gold) of 
gravel in the S1. Joe River; the highest gold content in stream sediments was 
estimated at $6.25 per yd3 near St. Joe Lake. The gold is 950 fine. Average gold 
content probably does not exceed $0.22 per yd3. 

John Stentz, U.S. Forest Service, mapped gravel bars and estimated volumes of 
gravel from S1. Joe Lake to one-half mi below Color Creek. Average gravel 
thickness was 8.4 ft, based largely on seismograph measurements. Total volume of 
placer gravel in this area is 9.7 million yd3 

. 

For about 2.5 mi downstream from 51. Joe Lake surficial deposits arc mostly poorly 
sorted colluvium and till. From this point to Beaver Creek, the valley is partially 
filled with unconsolidated glacial and stream gravel. These deposits average 250 ft 
wide and 10 ft thick and total about 500,000 yd3 of sand and gravel per mile. Most 
of the valley fill probably is terrace gravel in which heavy mineral concentrations 
could be expected; the remainder is glacial till and is unlikely to have significant 
concentrations of gold, gamel, magnetite, or other heavy minerals. 

Additional samples were taken in 1990 from Bean (P21-23), Wisdom (P19), and 
California Creeks (p33), and the S1. Joe River (pI8 and p20). Minor amounts of gold 
were found in all of these drainages. Indications of previous placer mining (gravel 
piles, equipment, and flumes) were present on Wisdom and California Creeks, and 
the S1. Joe River. Infonnation on the 51. Joe River and California Creek placer 
prospects is summarized in table 3. 
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Placer tailings near \Visdom Creek, view looking west. 
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• For $370 per troy OW\Ce gold price 

Figure 11.- Placer gold sample sites, St. Joe River, 1971-9172 study 
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Table 3. Placer properties in the St. Joe River drainage 

Plate I Property Ilame Description Workings Sample data 
(letter) 

H St. Joe River Argillite, siltite, and quartzite Numerous worked One (p20) of two 
gravel with sand and clay. gravel piles and holes samples (p 18 and p20) 

T. 43 N., along with remnants contained gold with a 
R. 10 E. of placer mining val ue of $0. 20/yd3 

• 

equipment occur The 1992-1992 study 
along the river above (fig. 11) took six 
its intersection with samples with values as 
Heller Creek. great as $1.02/ydJ 

• 

'..-.J 
--.} 

K California Argillite, sillite, and quartzite Gravel worked at One sample (p33) 
Creek gravel with yellow mud and mouth of creek; no contained gold 

T. 43 N., sand. workings noted at yielding a value of 
R. 10 E. sampie 5i teo $O.12/yd 3 

• 



North Fork Clearwater River and Tributaries 

Mining activity on the North Fork Clearwater River was investigated by Staley 
(1940). He reported "The average depth of ground appears to be about 12 to 15 feet. 
Tills includes the pay streak gravel of 2-1/2 to 3 feet. Values penetrate bedrock about 
1 foot." (Staley> 1940, p. 2). The gold was 860 fine. The areas that contained gold 
were the North Fork Clearwater River from Moscow Bar downstream (including a 
section now under Dworshak Reservoir) and from Fix Creek upstream to near Lake 
Creek, most of Meadow Creek, Chamberlain Creek, Vanderbilt GUlch, Dill Creek, 
Rawhide Creek near Long Creek, and upper Hidden Creek (table 4). 

Gold content of gravel on the North Fork Clearwater River and the tributaries at its 
headwaters, which are within the study area, was generally low. The best value 
($8.52/yd3

) obtained in this study came from clays and sand in crevasses in bedrock 
(appendix A-4, no. p29). Most of the tributaries on the west side of the North Fork 
Clearwater River near its headwaters have been intensely worked. Most tributaries 
have stacked rock piles along much of their length and remains of long flumes are 
common. The best chance for recovering gold is probably suction dredging the creek 
bottoms and any exposed bedrock. 
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Table 4. Placer properties in the North Fork Clearwater River drainage 

Plate 1 Property name Description Workings Sample data 
(letter) 

E 

T. 40 N., 
R. 8 E. 

Moscow Bar Granite, gneiss, schist, silicic 
volcanic rocks, quartzite and 
diorite boulders in gravel that 
is esti mated to be abollt 15 ft 
thick. 

Gravel worked by 
hydraulic equipment. 

Three samples (p75
p77) contained gold 
yielding values 
ranging from $0.44 to 
$3.04/yd3 of gravel. 

P 

T. 42 N., 
R. II E. 

Bostonia Creek A rgi IIi te) si Iti te, and quartz.ite 
boulders with clay layers, 
minor garnet, pyrite, and 
quartz. Negligible black sand. 

Gravel worked from 
mouth to Bostonia 
prospect. Flumes 
built. 

One of three samples' 
(pll, p13, p14) 
contained gold 
yielding a value of the 
gravel of $O.07/yd3

• 

'oJ-l 
\D 

Q 

T. 42 N., 
R. 10 E. 

Niagara Gulch Argillite bedrock with clay and 
gravel aJluvi,1I fill. No black 
sand. 

Extensively worked 
gravel downstream 
from about 5,200 ft 
elevation. 

One sample (p 17) 
contained no gold. 

R 

T. 42 N., 
R. 10 E. 

Caledonia 
Creek 

Argillite and phyllite boulders, 
w ilh clay, minor quartz, and 
negligible black sand. 

Gravel extensively 
worked from mouth 
to about 5,400 ft 
elevation. 

A sample from 
Caledonia Creek (p 16) 
and one from a 
tributary (p 15) had no 
gold. 



Table 4. Placer properties in the North Fork Clearwater River drainage-continued 

Plate 1 
(letter) 

Property name Description Workings Sample data 

T 

T. 42 N., 
R. 10 E. 

Placer Creek Argillite bedrock exposed in 
working, with cracks filled 
with clay and minor pyrite. 
Negligible black sand. 

Worked gravel and 
some recent 
bulldozer scraping to 
bedrock. 

A sample (no. p29) of 
clay from crevasses in 
bedrock contained 
gold yielding a value 
of the deposit of 
$8.52/yd3 

. No 
significant yardage of 
gravel is present. 

~ 

0 

U 

T. 42 N., 
R. 10 E. 

Vanderbilt 
Gulch 

Argi II ite, si Ili te, and quartz, 
with much mica and negligible 
black sand. 

Pits and worked 
gravel from Placer 
Creek to below 
intersection with 
Chamberlain Creek 

One of two samples 
(p24, p30) contained 
gold yielding a value 
of the gravel of 
$O.16/yd3 

. 

V 

T. 42 N., 
R. \0 E. 

Chamberlain 
Creek 

Sand and gravel with minor 
clay and negligible black sand. 

Pits and stacked 
rocks present at 
mouth of creek 

No gold was found in 
a sample (p31) of 
gravel taken near 
intersection with 
Vanderbilt Creek. 

W 

T. 42 N., 
R. II E. 

DiU Creck Gravel containing quartz, 
quartzite, and argillite. 

No sign of placer 
mining activity. 

A sample from Dill 
Creek (p46) had no 
gold. 



Table 4. Placer properties in the North Fork Clearwater River drainage-continued 

Plate I 
(letter) 

Property name Description Workings Sample data 

y 

T. 41 N., 
R. 10 E, 

Meadow Creek Coarse sand and gravel 
contains garnet, quartz, and 
sch ist. Negligible black sand. 

One collapsed old 
building found, but 
no sign of significant 
workings. 

No gold was found in 
a sample (p32) taken 
near Klug cabin. 

BS 

T, 40 N" 
R, 10 E. 

Hidden Creek Gravel consists of quartzite, 
sillstone, and mafic intrusive 
rocks, Minor garnet and black 
sand are present. 

No workings, Three samples (p26, 
p49, pSO) contained 
no gold, 

+>

DO 

T, 38 N., 
R, 9 E, 

North Fork 
Clearwater 
River 

Gravel contains quartz, 
quartzite, schist, gneiss, 
argillite, granitic and volcanic 
rocks, and pegmatite, There 
are some black sand and minor 
garnets present. 

No sign of previous 
activity, but yearly 
flooding may destroy 
all signs, This area 
includes the North 
Fork above Weitas 
Creek. 

Of eight samples (p37, 
p38) taken between 
Oro Grande Creek and 
Vanderbilt Gulch 
(p56-p58, p78-p80); 
all samples except one 
had gold, with values 
ranging from $0.44 to 
$1. 3S/yd3 of gravel. 



Industrial Mi nerals 

Industrial minerals of possible economic interest thaI are known to occur in the study 
area are discussed below. Garnet is ubiquitous throughout much of the study area, 
scattered throughout many of the Precambrian rocks, along with being concentrated in 
some gravel deposits. The only serious exploration has been along the St. Joe River 
where recovery of garnets was attempted in conjunction with placer gold mining 
shortly before the area was designated a Wild and Scenic River. No attempts to mine 
garnet-bearing rock are known. The percentage of garnet is estimated to be 1% to 
5 % in some of the rocks examined within the St. Joe River drainage. 

Sillimanite-group mineral deposits (predominately kyanite in this area) around 
Monumental Buttes and Goat Mountain have been examined for commercial potential. 
Remote location is probably the main reason why they have not been mined. Rock 
units containing kyanite are also present around Mallard Peak and probably elsewhere 
in the study area. 

Silica and anorthosite occur in the study area. The known deposits were studied 
previously by the USBM and are summarized below, with additional data collected 
during this study. 

Ruby and Joe Garnet Claims 

Many of the rocks in the study area contain garnel. The predominant variety is 
probably almandite-rich (Hietanen, 1984, p. 9). The USBM sampled garnet-bearing 
gravels along the SI. Joe River in 1971 and 1972 (fig. 12); a few additional samples 
were taken in 1990 and 1991 (pI. 1). 

The U.S. Forest Service purchased patented claims along the St. Joe River (fig. 13) 
because of the Wild and Scenic designation. Non-patented claims they contested as 
not being valid. This report is only for the purpose of mineral resource evaluation 
pursuant to the Wilderness Act and is not meant to be used for validity 
determination s. 

The Ruby and Joe claims (pI. 1, [) were evaluated in the 1971-1972 examination. 
The Ruby Nos. 1-6 were located in May and June, 1953, between Spruce Tree 
Campground and Ruby Creek. The Ruby Nos. 10-15 were located in August 1961 
and may be relocations or amendments. Joe Nos. 1-6 were located in October 1961 
and Nos. 8-10 in September 1962; the group was along the St. Joe River between 
Bacon and Heller Creeks. All of the claims were located by Francis Skaw, James 
Click, Sf., and others. No mining is presently (1992) being done on these properties. 
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Cr 

SHOSHONE CO 
-----------------------------~----

CLEARWATER CO 

EXPLANATION 

Study area boundary 

6· Location of panned sample 
and estimated percent garnet 

N None detected 
o 5 MILES 
I J T Less than 1 percent 

Figure 12.- Placer garnet sample sites, St. Joe River, 1971-1972 study 
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The most extensi ve prospecting was done on what we think was the Ruby No. 11 
claim, in T. 43 N., R. 9 E., Sec. 31 (figs. 14 and 15). 

Figure 14. Ruby no. 11 claim, view looking westerly; circa 1971 

Access from Avery is by abollt 33.5 mi of road and 1. .'1 Illi trail. The 1.5 Jl1j trail 
portion of the route was a dirt road in 19n and has since been closed by the Forest 
Service. 

RubY No. 1I can tai ns a Recent -age ri ver terrace 1,200 fl long by 750 ft wi de by 10ft 
thick. containing 311 estimated 220,000 yd·1 of gravel. About 50% of this gravel 
consists of large boulders. rarely longer than J ft. Rocks are Illostly quartzite and 
argill i te. They are we 11 rou nded, btl t lack spllerici ty . Finer gravel and sail d (ract iOilS 

contain visible garnet. There is little clay. 

Clai In owners excavated several hund red cubic yards of gravel and drilled si x eh urn
drill holes to explore the Ruby No. J 1 (fig. 15). They reported high gold content in 
some sample intervals from four drill holes. 
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Two USBM samples (fig. 15, nos. 1 and 2), contained 5% and 7% garnet, by weight, 
respectively. These samples were terrace gravel near the surface. Screening the 
sample to -14, +34 mesh produced a concentrate of more than 90% garnet. The 
garnet mineral contains manganese as well as iron, and is intermediate between 
almandite and spessanite. The owners reported that tests showed garnet from this 
deposit is suitable for blast cleaning. 

About 300,000 tons of garnetiferous gravel, containing some gold, is contained in the 
terrace deposit. At an average of 5% garnet, there are 15,000 tons of garnet, most of 
which could be recovered by screening and concentrating on a shaker table, an 
inexpensive processing procedure. 

Other Ruby and Joe claims probably occupied the remaining gravel bars between 
Color and Heller Creeks. This area (fig. 16) contains about 6 million yd3 of gravel, 
including the 220,000 previously described for the Ruby No. 11. Gold content is 
expected to average less than $0.27/yd3 of gravel, although some pockets contain 
more than $1. 35/yd3

. Two samples (p41, p42) taken during this study contained 
$0.92/yd3 and $0.87/yd3 gold, respectively. Garnet content high enough to comprise 
a resource is anticipated only between Color and Ruby Creeks where 4 million yd3 of 
gravel are esti mated. Total resources probably are no more than 1.4 mill ion lOns (I 
million yd3

) of gravel containing 5% garnet and some by-product gold. This assumes 
that lA of the 4 million yd) of gravel is minable. 

Costing of the 1 million yd3 of garnet-bearing gravel was done by Dave Benjamin, 
USBM mining engineer, in 1984. He updated the costs using inflation factors to 
January 1991 for this report. The present analysis yields a capital cost of $2,483,000 
and operating cost of $161 per ton (FOB Seattle). A financial analysis using a 
commercial computer program gives a discounted cash flow-rate of return (DCFROR) 
of 0% at $195 per ton FOB Seattle. Assumptions for this analysis include: 

• 85 % garnet recovery 
• 17-year mine life
 
• open pit mining methods and equipment
 
• operati ng 120 days per year
 
• exploratioll costs are sun k 
• I-mi average haul over mine life 
• capital costs borrowed at J0% for 10 years 
• 780-mi round trip to Seattle 

The 1992 price for Idaho garnets varied from $195 to $255 per ton (Industrial 
Minerals, J992). Detailed drilling and sampling would be required to verify the 
quantity of garnet on this property. A market study is necessary to determine if the 
product could be sold at a profit. 
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EXPLANATION 

o 
Approximate location of 

company drill hole 
-3 

USBM sample locality and number 

Scat 

Figure 15.- Drill holes and sample sites, Ruby No. 11 placer claim 
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Goat Mountain Kyanite District 

The Goat Mountain district includes kyanite zones on Monumental Ridge, Goat 
Mountain-Blackdome Peak, and Smith Ridge. All of the Goat Mountain-Blackdome 
Peak and pan of the Monumental Ridge kyanite bodies are within the study area. 
The Smith Ridge kyanite zone is within 3 rni of the western boundary of the study 
area (Van Noy and others) 1970). 

For the di scussion below, the term kyan ite j nel udes the related poly morphs andalusite 
and sillimanite. The dominant mineral in these deposits is kyanite, which usually 
consti tutes at least 65 % of this group of minerals; andaJusite is secondary. Sillimanite 
is a minor constituent. See appendix B-2 for commodity description and uses. 

The Goat Mountain district is underlain by Precambrian schist, gneiss, and quartzite; 
anorthosite and amphibolite of unknown age; and Cretaceous- to Tertiary-age granitic 
rocks. Hietanen (l963a, pl. J) mapped the schist as Prichard Formation and the 
quartzite as Revett Quartzite. The schist is interlayered with Precambrian- to 
Jurassic-age(?) anorthosite, amphibolite, and garnet amphibolite. Hietanen (1984, fIg. 
2) assigned the schist and quartzite to the Boehls Butte Formation (older than Prichard 
Formation), while defining the amphibolites as Proterozoic to Cretaceous in age. The 
alumina silicate minerals, kyanite and andalusite, occur in the schist. Minor 
sillimanite is reported on Monumental Ridge (Van Nay and others, 1970, p. 40) and 
may be present in the Goat Mountain-Blackdome Peak area also. 

Abbott and Prater (1954, p. 4) reponed that Hietanen first mentioned the potential of 
the aluminum silicate minerals to some men camping in the Goat Mountain area in 
1951. These men filed six lode claims (Blackdome mining claims) and filed a 640
acre mineral lease with the State of Idaho. Van Noy and others (1970, p. 36) 
reported 15 claims located on Monumental Ridge. 

Abbott and Prater (1954), and Van Noy and others (1970) examined and described the 
kyanite resources in this area. Abbott and Prater's study centered on claims norlh of 
Blackdome Peak. Van Nay and others concentrated on kyanite-bearing schist and 
gneiss on the west side of Blackdome Peak and 011 Monumental Ridge. They also 
investigated kyanite resources in the Goat Mountain district along with several other 
places in the northwestern U.S. The Goat Mountain district contains three alumina 
silicate deposits: Monumental Ridge, Goat Moulltain-Blackdome Peak, and Smith 
Ridge. 

The Smith Ridge deposit, whose reserves were undefined by Van Noy and others 
(1970, p. 59), is entirely outside the study area. The rock is estimated [0 conr:lin 
over 10% kyanite. 
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Monumentat Ridge 

The kyanite and andalusite on Monumental Ridge are concentrated at the contact 
between schist and underlying anorthosite. The kyanite-andalusite-mica schist (fig. 
17) forms a north-northeasterly trending zone that is about 5 mi long from Blackdome 
Peak to northwest of North Butte. The zone dips 200 to 50 0 southeast. Minor 
sillimanite is also present. 

The Monumental Ridge deposit, 
partially within the study area, is 
10,300 ft long, 140 ft thick, and is 
exposed down dip 1,600 ft (Van 
Noy and others, 1970, p. 46). 
They classify the deposit as having 
indicated reserves of 206 million 
tons containing 15 % kyanite
andalusite-bearing rock (average 
specific gravity is 2.88). In the 
U.S. Bureau of Mines and U.S. 
Geological Survey (1980) mineral 
resource classification system these 
would be classified as identified 
resources. 

For this repon, a mining depth 
equal to the thickness of the 
mineralized zone, rather than 1,600 
ft, is used to determine resources. 
This yields about 18 million tons of 
subeconomic resources containing 
about 15% kyanite. 

Figure 17 Photograph 
concentrations with quartz 
Monumental Ridge 

of 
and 

kyani te-rich 
plagioclase, 

Goat Mountain-81ackdorne Ridge 

Abbott and Prater (1954, p. 9) identified four zones of kyanite-andalusite schist and 
one of andal usi te gnei ss. They calculated a "reserve" of 341,000 tons from the 
zones. Assu mptions were that andal usi te gneiss weighed 185 Ib!ff, kyani te-andalusi te 
schist weighed 170 Ib! ft 3 

, specific gravi ty of ore minerals is 3.2, and a mining depth 
of 50 ft. The andalusite gneiss zone is 1,900 ft long by 30 ft wide, averaging 30 % 
andalusite, most of which is much coarser-grained than the quartz, plagioclase, and 
mica that occurs in this zone (fig. 18). 
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Figure 18. Photograph of large andalusite crystals near summit of Goat Mountain; 
surface shown is parallel to foliation (pocket knife in center for scale). 

Three schist zones have a total length of 3,100 ft, an average width of 15 ft, and 
contain 15 % kyanite-andalusite-sillimanite. The fourth zone is 1,200 ft long, 50 ft 
wide, and can tains 25 % kyan ite-andalusi te-si lli man i te. Preli minary batch flotation 
tests indicated recoveries of 80% to 85 % would be possible (Rule and McClain, 
1973). 

Van Nay and others (1970, p. 47-59) identified three main zones on Goat MOllntain
Blackdome Pe<lk, which are mostly within the study area. The upper zone is 15,000 
ft long, 50 ft thick; and with a mining depth of 25 ft yields 1. 6 million tons of plus
10% l)'ani te-andalusi te-bearing rock. The middle zone was proj eeted 1,500 ft with a 
thickness of 25 ft. Reserves to a depth of 25 ft are 85,000 tons containing 10% 
kyanite-andalusite. The western or lower zone is about 10,000 ft long, 40 ft wide, 
and a mining depth of 25 ft was assumed. It was estimated to contain 800,000 tons 
of "reserves" averaging plus-lO% kyanite-andalusite. 
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Using the depth criteria mentioned for the Monumental Buttes deposit (mining depth 
equal to thickness of mineralized zone), a subeconomic resource of 4.9 milllon tons 
containing 10% kyanite and andalusite is determined. 

The Goat Mountain-Blackdome Peak deposit may be contiguous with the Monumental 
Ridge deposit (fig. 2). If so, the resources would be significantly larger. 

Goat Mountain-Blackdome Peak-Monumental Buttes Anorthosite 

Geographic and geologic descriptions of the Goat Mountain-BJackdome Peak
Monumental Buttes area (fig. 2) are described in the previous section. 

The USBM (1967, p. 6) reported that Idaho potentially contains 2.52 billion tons of 
alumina3 in 8.7 billion tons of anorthosite (a potential aluminum are). The 
anorthosite deposits are three bodies covering 2~, 12 J and 20 mi2 in Shoshone and 
Clearwater Counties, partly within the study area. 

Alumina-bearing anorthosite resources were calculated using one-tenth of the total 
anorthosite outcrop area to a depth of 200 ft, and using a volume factor of 12 ft>lton. 
This gave a minimum estimate of 2.9 billion tons of anorthosite. The maximum 
resource was estimated at 14.5 billion tons using one-half of the total anorthosite area 
(U.S. Bureau of Mines, 1967, p. 58). A grade of 29% A120 3 , 51 % Si02, 1% Fe.03' 
13% CaO, and 4% Na20 was based on an average of four samples taken by the 
USGS (U.S. Bureau of Mines, 1967, p. 58). 

Husted (1974, p. 10) estimated "reserves" in the Goat Mountain, Boehls Butte, and 
Cedar Creek areas of 8, 5, and 1.5 billion tons, respectively of anorthosite comaining 
26% Al10 3. 

Most of the anorthosite bodies and all, except one, of the USBM's sample sites are 
outside of the study area. The anorthosite exposures were mapped by Hietanen 
(1963a). Work by Van Noy and others (1970) on kyani le j nc\ uded some mapping of 
anorthosite in the Blackdome Peak - Monumental Buttes area, because it adjoined the 
kyanite zones (figs. 19 and 20). 

Anorthosite areas and sample sites are shown on figure 2. This includes samples 
taken in and near the study area by Burt Gosling in 1975 as part of the USBM 
investigation of anorthosite resources. 

3 Alumina (AI20 3) is an intermediate product in the processing of bauxite or 
anorthosite ore to produce aluminum metal. One ton of alumina produces 1,058 
pounds of aluminum. 
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Figure 19. Anorthosite and kyanite zones between Blackdome Peak and Monumental 
Buttes (view southwesterly from Monumental Buttes). [am, amphibolite; an, 
anorthosite; ky, kyanite schist/gneiss; qtz, quartzite] 

Figure 20. Anorthosite and kyanite zones on southwest side of Monumental Buttes, 
view to northeast 
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Using the criteria of the USBM 1967 repon, the Mallard Larkins study area has about 
200 million tons of anorthosite containing about 51.6 million tons of alumina. 
Average elemental content, determined using 8 samples from the 1967 study and one 
from the current study, is 25.8% A120 3, 52.2% Si02 , 2.5% FeP3, 8.4% CaO, and 
3.8% Na20. 

Birch Mountain Silica 

The Birch Mountain silica occurrence was reported by Carter and others (1962) in 
their study of silica resources in the Northwest, and Sterrett (1958) in his study of 
industrial silica for Northwest industries. The description of the deposit in both 
reports is brief. 

The deposit is near Birch Mountain on the east side of the study area (pl. l, AA). 
Access is by FS Road 720 from FS Road 250. These roads may only be open five 
months during winters of heavy snowfall. There are few outcrops; Jogging on private 
land has increased the number of exposures. 

Lewis and others (1992) mapped the area as Wallace Formation, with a Cretaceous
age granodiorite plug to the west and quartzite of the Ravalli Group to the east. A 
silica-rich pegmatite occurs in an area of checkerboard pattern of FederaJ and private 
land. The best exposure is on private land owned by Diamond International 
Corporation, and much of which has recently been or is presently being logged. The 
total extent of the pegmatite is unknown, but most of it is probably on private land. 

Carter and others (1962, p. 51) had one sample of pegmatitic quartz analyzed. 
Chemical analysis showed 99.2% Sial, 0.34% Fe:,OJ' 0.23% A1 20 3 , and less than 
0.05% CaO and MgO. A resource of less than 250,000 tons of silica was reported. 

There was a lack of quartz exposure during the earlier study; it is probable that there 
is more silica than they reponed. The quartz is high purity, but does contain 
significant iron, an undesirable constituent. The quartz is also coarse gnlined, which 
means it is not as amenable to processing as naturally occurring sand-size material. 

Fly Hill Silica 

The Fly Hill clai m group was located in 1986 by Idaho Non metallic Minerals between 
Fly Hill and Indian Henry Ridge. The BLM closed the case on these claims in 1990. 
A few claims, called the Y&R, were recorded for this area in 1969 and 1979 by 
Yoyne Gleason. The files were closed on these claims in 1987. The commodity for 
which these claims were located is unknown as there was no response from the 
claimants and no workings were found. 
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The c1ai ms are accessed from the Fly Hill Road (FS Road 720 and FS Road 715). 
These roads are closed for a majority of the year because of snowfall. The elevation 
on part of these roads exceeds 6,200 ft. 

Exposed quartzite units, possibly of the Ravalli Group, strike about N. 4S'" E. and dip 
steeply to the northwest. There are two units well exposed on Indian Henry Ridge 
that are within or on the edge of the claims. The quartzite units are at least 25 ft 
wide and over 1,000 ft long. At least one other unit is present, but is not well 
exposed. 

Six samples (pI. 1, nos. 142-147) were taken from this area (pI. 1, Z). All were 
analyzed for gold and 11 other elements, and fOUf were analyzed for whole rock 
content. Of these four, one (no. 146) contained small pyrite cubes. These four 
samples contained an average of 96.9% Si02 , 1.61 % F~03' 0.12 % A120 3 , and less 
than 0.05% CaO and MgO. Average iron oxide content is high; sample no. 146 
contained 5.7 % iron oxide. 

No resources were calculated because the quartzite in places contains too much iron. 
Detailed sampling might be able to delineate zones contai ni ng between 0.2 % and 
0.3% F~03' Still high for silica uses, this iron content would be the best that could 
be expected from the Ravalli Group. 

CONCLUSIONS 

The Mallard Larkins study area contains a variety of mineral commodities, some of 
which may be mined in the future. No resources of base or precious metals have 
been defined. Exploration of the Goat Mountain-Blackdome Peak, Brush Creek, and 
Granite Peak areas has proved that Jead-, zinc-, copper-, cobalt-, nickel-, and gold
bearing minerals are present. Delineation of economic deposits has not occurred, 
although it is possible that a deposit may be found. The most likel y deposit-model 
types will be vein or stratabound, possibly fitting a sedimentary-ex.halative zinc-lead 
or Blackbird-type cobalt-copper model. 

The presence of rocks and mineralization similar to that in the Idaho cobalt belt 
indicates that the belt may extend farther north than previously thought. Both the 
Granite Peak property and an unnamed prospect between Fix and Elizabeth Creeks 
contain significant amounts of cobalt associated with pyrite and other sulfides. This 
should result in exploration beyond the bounds of the presently identified Blackbird, 
Idaho, cobalt area. 

The sedimentary exhalative zinc-lead model (Briskey, 1986) may be another useful 
exploration model for this study area. It is most likely in the western half of the area, 
within a region of moderate- to high-grade metamorphism. Copper-gold veins within 
Precambrian rocks are most likely in the eastern half of the study area. 
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There is still a lack of adequate exploration to evaluate the mineral resources of the 
area. The deep soil and heavy vegetative cover, along with the lack of access, short 
snow-free season, and steep terrain has limited exploration throughout this region. 
Also contributing has been the lack of geologic information on the metamorphism and 
structural complexity of the region. 

Placer gold mining in the study area would be limited to small-scale operations which 
can work on bedrock. This would include suction dredges and other small placer 
equipment. Past mining has worked and reworked some gravels. Most remaining 
placer gold is fine grained or small flakes accumulated in cracks in bedrock. 

Industrial mineral commodities have the greatest known resource value in the study 
area. Extensive work by the USBM and Idaho Bureau of Mines and Geology on 
kyanite and associated minerals has outlined an area of subeconomic resources in the 
northwest comer of the study area. There are about 22.9 million tons of subeconomic 
resources containing 10% to 15 % kyanite-group minerals in and near the study area. 
Remoteness, grade, and costly transportation have kept the deposit from being mined. 
Present environmental constraints may further hamper any effort to develop the 
resource. 

An attempt to produce garnet from the 51. Joe River was halted by Wild and Scenic 
River designation and contesting of claims by the U.S. Forest Service. While the 
material is not as high grade as existing deposits at Emerald Creek, Idaho, this area 
could supply sandblast-grade garnet when those deposits are mined out. USBM 
analyses indicate that in the area of the Ruby and Joe claims there is high potential for 
an economic deposit. Minor by-product gold could increase the value of these 
deposits. However, regulations controlling activities in streams with Wild and Scenic 
River designation effectively preclude mining the St. Joe River garnet deposits. 

Anorthosite has been studied by the USBM as an alternative source of aluminum. 
Resources of anorthositic alumina in the U. S. are large; however, the technology 
required to produce a metal from this source rock is not economic. The grade is also 
only half that of bauxite, the main source of alumina for American smelters. There 
are also competing rocks, such as kaolins, as a secondary source of alumina when 
known bauxite deposits are depleted. Any mining of anorthosite for alumina would 
probably only occur in the distant future even though most bauxite is being imported. 

Silica resources near Birch Mountain and Fly Hill are small, remote, contain too 
much iron, and probably require more expensive processing than operating mines. 
Without a local market, the possibility of these resources being mined is unlikely. 
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Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho 

[Au, gold; Ag, silver; Cu, copper; Pb, lead; Zn, zinc; As, arsenic; Mn , manganese; Ba, barium; 
Mo, molybdenum; Hg, mercury; Co, cobalt; Ni, nickel; Pl, platinum; Pd, palladium; Be, beryllium: Ce, cerium] 

[tin, antimony, and tungsten were less than the detection limits of 100, 5, and 10 ppm, respectively) 
[NA, not applicable; <, less than; n.d.) not analyzed] 

Sample Sorople Lcnglh Au Ag Cu rb Zn A, MJ, Ba Mo Hg Co Ni l\ Pd Be Ce 

No. T)"f>e (0) (ppb) (ppm) (rpm) (ppm) (ppm) (rpm) (ppm) (ppm) (ppm) (pl'b) (ppm) (Pl'm) (Ppb) (I'pb) (ppm) (ppro) 

-...) 
to 

I Chip 45 5 0.3 21 5 50 8 98 <100 5 <La n.d. n.d. n.d. n.d. n.d. n.d. 

2 Select NA <5 06 .~ 4 I 5 84 < lOO 2 <10 n.d. n.d. ll.d. n.d. n.d. n.d 

3 ChIp 0.8 <5 07 208 4 62 25 52 <100 8 <10 o.d. n.d. n.d. n.d. n.d. n.d. 

4 HJu><lom 
chip 

NA <5 04 27 3 30 5 130 < 100 7 <10 n.d. n.d. n.d. n.d. n.d. n.d. 

5 do NA <5 0.2 18 3 46 <5 152 125 5 <10 n.d. ll.d. n.d. n.d. n.d. n.d. 

6 do NA <5 02 30 3 83 <S 595 <100 3 <10 n.d. n.d. n.d. ll.d. n.d. n.d 

7 do NA <5 02 33 6 22 <5 250 < 100 2 <10 n.d. ll.d. ll.d. n.d. n.d. n.d. 

8 do NA <5 <02 '2 3 2 <5 40 < 100 <1 <10 n.d. ll.d. n.d. n.d. n.d. n.d. 

'> do NA <5 < 0.2 15 2 7 <5 L02 < LOa I <:La n.d. n.d n.d. n.d. n.d. n.d 

10 do NA <5 0·1 22 j 81 <5 256 <100 4 <10 n.d. n.d. n.d. n.d n.d n.d 

II do NA <5 04 15 14 7 <5 60 < 100 3 <10 n.d. n.d. ll.d. n.d. n.d. n.d. 

12 d" NA <5 <02 20 7 68 <5 182 160 4 <10 n.d. n.d. II.d. n.d. n.d. n.d 

13 do Nil 5 <0.2 22 7 58 <5 165 < 100 4 <10 n.d. n.d. n.d. n.d. n.d n.d. 

14 do NA 5 01 19 2 57 6 180 190 2 <10 n.d. n.d n.d. n.d. n.d. n.d 

15 do Nil <5 02 16 3 49 <5 202 125 I <10 n.d. n.d. n.d. n.d. n.d n.d. 

16 do 1'11\ 10 04 18 7 40 <5 163 ]20 ) <LO n.d. n.d. n.d. n.d. n.d. n.d. 

17 do NA 22 03 38 11 59 8 350 <100 5 <10 n.d. n.d. n.d. n.d n.d. n.d. 

18 do N,\ <5 <02 24 5 70 <5 185 100 6 <10 n.d. n.d. n.d. n.d. n.d n.d. 



• • 
Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho 

[Au, gold; Ag, silver; Cu, copper; Pb, lead; Zo, zinc; As, arsenic; Mn, manganese; Ba, barium; 
Mo, molybdenum; Hg, mercury; Co, cobalt; Ni, nickel; Pt, platinum; Pd, palladium; Be, beryllium: ee, cerium] 

(tin, antimony, and tungsten were less than the detection limits of roo, 5, and 10 ppm, respectively] 
[NA, not applicable; <, tess than; n.d., not analyzed] 

Snmple Somplo l.ength Au Ag CU J'b l.n A. Mn Ba Mo Hg Co Ni I'l Pd Be Ce 

No_ Type (f\) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) (Ppb) (ppb) (ppm) (ppm) 

-J 
N 

I Chip 4 5 5 03 21 5 50 ~ 98 <100 5 <10 n,d. n,d. n.d. n,d, n.d, n.d. 

2 Selecl NA <5 o ~ 3 4 I 5 84 < 100 2 <10 n,d. n.d. n.d. n.d. n.d. n.d. 

1 Ch,p 0,8 <5 07 208 4 62 25 52 < 100 8 <10 n,d. n.d. n.d. n.d, n,d. n.d 

4 lUndorn 
"hlp 

NA <5 04 27 ) )0 5 ])0 < 100 7 <10 n.d. n.d n.d. n.d. n.d n.d. 

5 do NA <5 0,2 18 3 46 <5 152 125 5 <10 n.d. n.d. n.d. n,d. n,d. n.d, 

6 do NA <5 o 2 30 3 83 <5 595 <100 3 <10 n,d. o.d. n.d. n.d. n.d. n.d. 

7 do 1'-1;\ <5 02 33 6 22 <5 250 < 100 2 <10 n.d. n.d. n.d. n.d. n.d. n.d. 

8 do NA <5 <02 2 3 2 <5 40 <100 <I <10 n,d. n,d. n.d, n,d, n,d. n.d. 

9 do NA <5 <02 15 2 7 <5 102 <100 I <10 n.d. n,d n.d. n,d, n,J n.d 

10 do NA <5 0.4 n 5 81 <5 256 < 100 4 <10 n,d. n.d n.d. n,d. n.d n.d 

II do NA <5 0,4 15 14 7 <5 60 < 100 J <10 n,d. n,d. n.d. n.d, n.d, n d. 

12 do NA <5 <02 20 7 68 <5 182 160 4 <10 n.d, n.d. n.d. n.d. n.d. n.d. 

13 do NA 5 <02 22 7 58 <5 165 < 100 4 <10 n.d. n.d. n.d n.d, n.d n,d. 

14 do NA 5 02 19 2 57 6 1&0 190 2 <\0 n.d. n.d n.d. n.d. n,d, n,d. 

15 do NA <5 0.2 16 3 49 <5 202 125 I <10 n.d. n.d, n,d n.d. n,d. n.d, 

16 do NA 10 O,~ 18 7 40 <5 163 120 ) <10 n.d. n.d, n,d. n.d. n.d. n.d, 

17 do NA 22 03 38 11 59 8 350 <100 5 <10 n,d, n,d. n.d. n.d n.d. n.d. 

IS do NA <5 <0.2 24 5 70 <5 185 100 6 <10 n.d. n.d. n.d. n.d n.d. n.d 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

So.mplc= Snmplc Length 1\1' A8 Cu PI> Zn A. Mn B. Mo Hg Co Ni PI Pd Be Ce 

No. Type (n) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) ("pb) (ppb) (ppm) (ppm) 

-.j 
W 

19 Rnndom 
chip 

NA <5 <0.1 J I 4 61 <5 140 <100 12 <10 n.d. ....d. n.d. n.d. n.d. n,d. 

20 do NA 45 <0.1 55 5 63 <5 395 < 100 4 <10 ....d. n,d. n,d n.d. o.d. n,d. 

21 Chip 02 <5 < 0.2 9 5 4-4 <5 (10 <100 2 <10 n,d, n.d, .... d. R,d. n.d, n,d. 

22 do 0,6 5 <02 /0 6 26 15 42 < 100 2 <10 n.d, ".d. n.d n.d, n.d. n.d, 

23 do 0,7 <5 <02 14 12 49 8 50 < 100 5 <10 n.d, n d. n.d n.d, n.d n,d, 

24 RJ",Jom 

chip 

1'1/\ n 02 153 19 465 10 1880 < 100 4 <10 n.d. n.d. n.d n.d. n.d. n.d. 

2S do lilA 8 <02 4 6 17 <5 465 <100 2 < 10 n.d. n.d. n.d. n.d n.d, n.d. 

27 do N/\ <5 <IU 2 4 8 <5 no < 100 2 <10 n,d n.d n.d. n.d. n,d. n d. 

30 do NA <5 <0.2 3 2 26 <5 278 <100 4 <10 n.d n,d. n,d, n.d. o.d. R.d, 

J3 do NA <5 <0.2 6 3 21 <5 1850 < 100 S 10 R.d. n.d. n.d n,d, n.d. n.d. 

J5 Sekcl NA <5 <02 3 30 9 5 360 < 100 2 <10 n.d. n,d. .... d. n.J. n.d, n.d 

36 RnnJom 
':hip 

NA 15 02 6 4 \3 5 3(1 100 3 <10 n.d. n,d. n.d. n,d. R.J. n.d, 

37 do NA 12 <0,2 8 14 19 <5 265 <100 I <10 n.d. n.d. n,d. n,d. n.d. n.d 

36 do NA <5 <02 15 13 15 15 20S < 100 ( <10 B.d. B.d. n,d. n.d. n.d. n.d. 

39 do NA <5 <02 23 10 24 <5 218 < 100 '2 <10 n.d, n.d. n.d n.d n.d, n.d. 

40 do NA <S 02 9 11 J2 <5 345 <100 2 <10 n.d. n.J. n,d n.d. n.d. n.d 

41 do NA 5 <0,2 g 4 44 <5 285 < \00 I <10 n.d, n.d, n.d n,d n.d n.d. 

48 C'hip 63 JJ o 5 19 3 ~6 \0 18~ < 100 5 <10 n.d n.d. n.d, n,d, n.d. n,d 

52 RI.nJom 

COii~ 

1'11\ 10 0,3 12 10 56 8 375 < 100 2 <10 n,d. n d, n.d n.d n,d. n.d 

55 do 1'1/\ 7 02 ~ 5 5 <5 340 < 100 3 <10 n.d n d n.d. n,d n.d. n.d 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

Snmple Snmple [.,4..'Ilglh Au Ag Cu Pb z" /Vi Mn D. ,1.10 Hg Co N'I I T'l I'd Ik Ce 

No. T)pe (1\) (ppb) (ppm) (pp'n) (ppm) (ppm) (ppm) (ppm) (ppm) (pplIl) (p,,!» (ppm) (ppm) (Ppb) (ppb) (pp'n) (ppm) 

-...} 
+>. 

58 Rruoclom 
chip 

NA <S 0.1 3 2 6 S 30 <100 I <10 n.d. o.d. n.d. o,d. o,d. n,d. 

61 Selc,l NA 18 0.2 30 28 )8 8 61 <100 2 <10 2 D.d. D.d. o.d. D.d. n.d. 

62 R","'om 

chip 

NA <S <0.1 14 2 9 7 29 <100 1 <10 6 n.d. n.d n.d. n.d. n.d. 

()4 do NA <5 <0,1 14 <2 7 <5 28 <100 <I <10 8 n.d. n.d. n.d. n.d. n.d. 

6S Chip 7 3 <S <0.1 42 3 7 <5 156 <100 2 <10 4 n.d n.d, n.d. n.d, n,d, 

66 do 6 8 <5 <0.1 129 3 6 <5 153 <100 4 <10 4 n.d. n.d. n,d. D.d. n.d. 

67 do 4.9 <5 <0.\ 16 2 4 <5 J7 < 100 2 <10 <I n.d. n.d, n,d. n.d. n.d. 

68 do 3.5 S <01 40 2 6 7 J8 <100 I <10 2 n.d. D.d, n.d. n.d. n.d. 

69 do 4.2 <5 <0 I 15 3 3 <S J7 < 100 I <10 <I n.d. n.d. n.d. n.d. n.d. 

70 SC'lCC\ NA 5 <01 10 <2 ] <5 1820 <100 <I 25 22 n.d. D.d, n.d. n.d. n.d. 

71 do NA <5 <0,\ 146 2 14 5 243 <100 2 15 42 D.d, n.d, n,d, n.d n.d. 

n Random 

chip 

NA <5 <01 65 <2 5 7 Il~O < 100 2 25 10 n.d, n.d n.d. n.d. n,d, 

73 Seleel NA 25 <0.1 1905 <2 6 510 1605 < 100 1 15 2]8 420 D.d. n.d, n.d n.d. 

74 do NA 35 0,4 4980 <2 S 7L\ 1650 < 100 2 30 605 955 n.d o,d, n.d. n.d. 

75 Random 

e1"p 

NA <5 <0.1 27S <2 4 48 2380 <100 1 20 55 58 n.d. n.d. n.d. n.d. 

91 Sclc.cl NA <5 <0 I 38 2 7 18 152 < 100 I <10 n,d, n,d. n.d D.d. n.d, n.d. 

92 Ch,p 3.3 <5 <0.1 97 <2 I 50 122 <100 I <10 n.d n.d. n,d. n.d n,d n.d. 

93 Rnnd()m 

chip 

NA <5 <0.1 7 2 2 <5 53 < 100 <I <10 n,d, n.d. n.d, n.d n.d n.d, 

94 do NA S <0.1 3 <2 \6 6 135 120 <I <10 n.d. n.d. n.d n.d. n.d. n,d, 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

Sl\ffiplo Saml". Lcngll, Au Ag Cu Ph 2n IU Mn B. Mo Hg Co Ni PI I'd Be Ce 

No, Tn>" (h) (Ppo) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppl.) (ppm) (ppm) (Ppl.) (1'1'1» (ppm) (ppm) 

--l 
Ul 

9~ ChIp 5,6 a 0,1 42 <2 J 12 54 <100 I <10 n,d, lI.d, n.d, lI,d. n,d. n,d. 

96 Selecl ~A <5 <0 I 317 <2 5 6 53 <100 } <10 n.d, n.d. n.d. n.d, n.d. lI.d. 

97 Random 

chip 
NA <5 <0.1 M <2 2 <5 54 <100 I <10 n,d n,d. lI,d, lI,d. D,d, n.d, 

98 do NA <~ <01 16 9 37 <5 181 125 1 <10 lI.d. n,d. <5 <2 n,d. n.d, 

99 do NA <5 <0.1 \3 21 48 <S 218 110 <1 <10 lI.d. n,d. n.d. n,d, n.d, lI,d. 

100 d" :-.!I\ <5 <0.1 8 5 30 <5 202 < 100 <I <10 n.d. n,d. <5 2 n.d. n.d. 

107 do 1'</\ <5 <0.1 2 <2 20 <5 250 IJ5 I <10 n,d, n.d. lI,d, n,d n,d, n.d. 

112 Chip 1 0 <5 <0 I ~ <2 J <5 27 < 100 2 <10 n.d. n.d. n,d, n.d, n.d, n,d, 

IlJ fulndom 

chip 

KA <5 <0.1 74 7 64 <5 450 240 3 <10 n,d, n,d. n.d. n,d. n.d, n,d. 

114 Sdc...·1 NA <5 <0.1 9 6 6 15 52 <100 <I < 10 n.d. n.d n.d. n.d. n.d, n.d. 

115 Random 

chir 
NA <5 <01 21 3 46 5 280 100 1 <10 n,d. n,d, n,d. n,d, n.d, n,d. 

116 do KA <S <0.1 )0 44 51 12 298 105 2 <10 n.d, n.d, n,d, n.d, n,d n.d 

117 do (\:A <5 <0 I 37 4 17 10 172 105 1 <10 n.d. n.d. n,d, n.d, n,d n.d. 

118 do N ..\ <5 <0.1 20 5 43 <5 305 <100 I <10 n.d, n,d. n,d. n.d n.d, n,d. 

119 do NA <5 <0,\ 38 <2 13 <5 122 < 100 1 <10 n.d. n.d, n,d, n,d. n,d. n.d 

120 do !'ii\ <5 ,<0 I 26 2 43 <5 202 100 2 <10 n,d, n,d. n.d. n,d, n,d. n.d. 

121 do i\'A <5 <0 I 17 2 55 <5 165 115 1 <10 n d, n d, 7 10 n.d n.d 

122 do NA <5 <01 12 <2 46 7 \98 125 5 <10 n.d. n.d. n,d. n.d. n,d n.d. 

123 do 1'/\ <5 0,1 14 2 37 <5 132 100 2 10 n.d n.d, n,d, n,d, n.d, n,d 

124 Sole" NA <5 <01 21 2 66 <5 250 145 2 10 n.d. n d, n,d. n,d. n,d n.d 

" 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

S"",ple Somple Len~lh Au IIg Cu Pb Zn N, ,\In Bn Mo Hg Co Ni Pt Pd lk Ce 

No T)'pe (h) (ppb) (ppm) (ppm) (ppm) 
I 

(ppm) (ppm) (ppm) (Ppm) (ppm) (ppb) (ppm) (ppm) (ppb) (Ppb) (ppm) (Ppm) 

-.) 
0'. 

125 Rnndom 
chip 

1'.'11 <5 <0.1 19 2 39 <S 61 100 I <10 n.d, n,d. n.d, n.d, n.d. n.d. 

126 do Nil <5 <0,1 5 2 38 <S 262 < 100 <I <10 n.d, n.d, n.d, n.d, n,d, n,d, 

127 do 1'.'11 <5 <01 4 2 38 <5 285 100 <I <10 n.d. n.d n.d. n.d, n,d, o.d. 

In do Nil <5 <0 I 14 <2 19 <5 137 < 100 I <10 n.d n.d n.d. n.d. n.d. n.d. 

129 do Nil <5 <0 I 3 <7 3 <5 23 < 100 <I <10 n.d. n.d. n.d. n.d. n.d. n.d. 

130 do Nil <5 <01 14 2 58 5 150 130 2 <10 n.d. n.d. D.d. n.d. n,d. n.d. 

13 I do Nil <5 <0,1 5 18 6 <5 45 < 100 <I <10 n.d. o.d. n.d. n.d. n.d n.d. 

132 do NA <5 <01 3 3 J <5 19 <100 <I <10 n.d. n.d. n.d. n.d. n.d. n.d. 

133 do NA <5 <OJ 105 <2 21 <5 138 < 100 1 <10 n,d. D.d. <5 <2 n.d. n.d. 

134 do NA <5 <01 5 <1 ~ 1 <5 285 475 2 <10 n.d. n.d. n,d. n.d. n.d. n,d. 

lJ5 do NA 8 (J.I 38 18 170 6 108 200 2 20 n.d. n,d. n.d. n.d. n.d n.d 

131 Chip 2.3 5 <01 21 4 7~ 8 265 < 100 2 10 n,d. n.d. n,d. n.d. n.d. n.d. 

1~2 R.n,nd(ltn 

chip 
NA <5 <0.1 4 2 9 <5 80 < 100 I <10 n,d. n.d. n,d. n.d, n.d, n.d, 

lH do Nil <5 <01 3 <2 4 <5 12 < 100 <1 <10 n.d, n.d. n.d n.d n.d. n.d. 

I~ do Nil <5 <0.1 J 4 2 <5 2S < 100 1 <10 n.d n.d, n,d, n,d, n,d. n.d 

145 Select 1'.'11 <5 <0 I 6 2 2 <5 50 < ]()O 2 <10 n.d. n.d. n.d. n.d. n.d. n.d. 

146 1Uuldom 

ch,p 

Nil 5 <0 I 3 <2 1 <5 21 < 100 I <10 n,d, n,d. n.d. n,d. n.d n.d 

147 do Nil 5 <0,1 3 <2 < I <5 n < 100 <I <10 n,d. n.d. n.d n.d. n.d n.d 

14R do NA <5 <01 4 5 2 <5 98 <100 1 <10 n,d. n.d. n.d, n.d n.d. n.d 

149 do NA <5 <01 6 2 4 <5 140 < 100 I <10 n.d. n,d, n.d, n.d. n.d n.d. 



Table A~l. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

Sample Slimp!. Lenglh Au Ag Cu Pb Zn tv. MIl Bn Mo llg Co Ni l'I rd Be C. 

No TYIK (II) (ppb) (ppm) (ppm) (ppm) (ppm) (Ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) (Ppb) (Ppb) (ppm) (ppm) 

-..l 
-..l 

ISO Chip S 0 <S 1,3 6 210 16 6 56Q < 100 2 <10 n.d. o.d, n,d. n.d n.d n.d. 

lSI Random 

chip 

NA <S <0.1 4 2 5 <S 58 <100 I <10 n,d. n,d. n.d. n.d. n.d. n.d. 

152 do 1'< A <5 <O.! 3 <2 <I <5 52 < 100' 1 <10 n,d. n.d, n.d. n.d. n,d, n.d. 

153 do NA <S <0.1 3 6 5 <5 SS < 100 < I <10 n.d ".d. n,d. n.d. n.d n,d. 

15~ do NA 8 <0 I 14 2 ~8 5 !l8 125 2 <10 n.d. n.d. n.d. n.d n.d, n.d, 

ISS do NA <5 <0.1 J <2 <I <.~ 25 < 100 1 <10 n.d. n.d. n.d. n.d. n.d n.d, 

156 do NA <5 <0,1 15 9 22 S 63 <100 '2 <10 n,d. n.d. n.d, n,d. n d. n.d. 

157 do NA <5 <0.1 6 3 9 <5 28 < 100 1 <10 n.d. n.d. n.d. n.d. n,d. n.d. 

159 do NA <5 <01 22 29 40 <:5 9Q < 100 2 <10 n.d n.d. n,d. n.d. n.d. n.d. 

161 do NA <5 <0.1 IS 9 37 5 458 < 100 <I <10 n,d. n.d. n.d. n,d. n.d. " ..1. 

\62 do NA <5 <0,1 14 2 n <5 110 <100 <I <10 n.d, n.d. n.d. n.d n.d. n.d 

1<>3 do NA <5 <0 \ 12 2 15 6 215 <100 < I 15 n.d. n.d. n.d. n.d. n.d. n.d. 

164 do NA <5 <0 I 18 3 18 <5 342 < 100 <1 <10 n.d, n,d. n.d. n.d. n.d, n,d. 

\65 do NA <5 <01 II } 20 <S )05 < 100 <t <10 n.d n,d. n.d. n,d n.d n.d. 

1M do NA <:5 <01 6 <2 14 <5 340 <100 <I IS n,d. n,d n.d. n.d. n.d, n.d, 

167 do NA <:5 01 n ) 23 (\ 362 <100 <:1 <10 n.d n.d. n d, n,d. n d. n.d, 

lfiR d<> NA <5 <0 I 9 6 26 <5 S45 < 100 <I <10 n.d. n.d, n.d, 1',.1 n,d. n.d. 

\69 do N,\ <S <0 I 15 8 48 <5 272 < 100 <I <10 n.d. n.d. n,d. n.d n.d. nd 

170 do l\'A <5 ' <0.1 17 Ii 44 <.\ 170 < 100 <I <10 n.d n d. n.d. n.d n,d. n.d 

171 Sokd i\A <5 <01 5 <2 10 <5 75 205 2 <10 n.d. n,d. n.u, n,d. n,d. n,d 

172 RMdom 
chor 

NA <5 <0 I 66 <2 8 6 150 \00 J <10 n.d. n.d. n.d, B.d. n.d. n.d. 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

-J 
00 

Sample Sample Length Au Ag Co Pb Zn Nl /lin B. Mo Hg Co Ni PI Pd Be Ce 

No. T>1'e (0) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (pph) (ppm) (ppm) (Pph) (ppb) (ppm) (ppm) 

(73 Rnndom 
chip 

NA 7 65 6 1935 122 15 123 <100 2 15 D.d. n.d. n.d. n.d. o.d. o.d. 

174 Selecl {\:\ <5 <0.1 3 <2 J <5 7\ < 100 <I <10 n.d n.d. n.d n.d n.d. n.d. 

\75 Chjp 47 <5 <0.1 34B <2 3 8 190 < 100 7 <10 13 n.d. <5 7 n.d. n.d. 

176 Sdect NA <5 0.3 1040 4 I 7 41 < 100 4 <10 7 n.d. n.d. n.d. n.d n.d. 

I?? R"ndom 
chip 

NA <5 <0.1 46 2 7 10 230 < 100 J <10 n.d. n.d. n.d. n.d. n.d. n.d 

178 do NA <5 <0.1 110 5 9 <5 88 < 100 2 <10 n.d. n.d. 6 8 n. d. n.d. 

179 do NA <5 <0 I I~ 2 16 <5 110 < 100 4 <10 n.d. n.d. n.d. n.d. n.d. n.d. 

180 do N" <5 <0.1 3 2 S <5 37 <100 <1 <10 n.d. n.d. n.d. n.d. n.d. n.d. 

I~ I Rondom 
chip 

NA <5 <01 7 3 37 12 88 < 100 2 <10 n.d n.d. n.d. n.d. n.d n.d. 

IR2 do NA <5 0.2 39 6 58 5 90 <100 2 <10 n.d. n.d. <5 3 n.d. n.d. 

IS3 do 1'1." <5 <01 92 <2 51 6 385 < 100 <I <10 n.d. n.d. <5 <2 n.d. n.d. 

\84 Sol",. NA <5 4 5 196 135S 190 <5 478 < 100 1 <10 n.d. n.d. <5 <2 n.d. n.d 

185 RAndom 
chip 

1'1/\ <5 01 48 10 12 <5 62 < 100 2 <10 n.d. n.d n.d. n.d n,d. n,d. 

186 do NA <5 <0.1 4 2 26 7 138 100 I <10 n,d. n.d. n.d. n.d. n.d n.d, 

187 Seb:l NA <5 <0,1 80 <2 9 15 1035 <100 <I <10 n.d. n,d. n.d nd. n.d n.d 

188 Rondom 

01,,1' 
NA <5 <0,1 lJ 3 19 6 122 < 100 I <10 18 n.d n.d n.d n.d. n.d. 

189 ScI«1 NA 8 <01 29'9 <2 25 5 110 < 100 3 15 17 n.d. n.d. n.d. n.d n.d. 

190 Chip 70 20 0,9 6370 2 21 235 4220 < 100 <I )5 1ISO 487 n.d. n.d n.d n.d 

191 do U 73 0.2 86RS <2 n 860 0.02 145 8 40 2100 1860 <5 <2 n.d. n.d, 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

S"-,,,ple Snmplc Length Au Ag Cu Pb Zn J\Jo Mn Bn Mo Hg Co Ni PI Pd Be Ce 

No. Type (It) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) (Ppb) (ppb) (ppm) (ppm) 

-..l 
\.D 

192 Chip 16 10 0.2 2.~10 <2 1~ 52 3050 <100 4 40 545 620 <5 3 n.d. n.d. 

193 do 4.5 <5 <01 lSI <2 6 7 1510 < 100 1 10 50 31 n.d. I'd. n.d. n.d. 

19~ do 4.0 7~ 01 3680 <2 \1 545 362 <100 3 20 98 272 n.d. n.d. n.d n.d. 

195 do 4.0 2120 27 23000 <2 26 1090 230 < 100 4 S5 250 448 <5 J n.d. n.d. 

196 do 4.8 98 °.\ 4380 <2 IS 1950 378 <100 4 55 240 420 <5 2 n.d. n.d 

197 do 3 J to <01 705 <2 22 260 203 <100 I 25 75 168 n.d. n.d. n.d n.d. 

198 do 3.0 25 0.5 9460 <'2 18 3450 3750 <100 3 35 1390 735 n.d n.d. n.d. n.d 

\99 d<) J.O 21 05 8350 <1 n 2265 0.01 280 5 40 1615 1250 <5 2 n.d. n.d. 

200 do 28.0 <5 <0 I 25 <2 8 135 390 100 <1 165 26 n.d. n.d. n.d. n.d. n.d. 

201 do 250 <5 <0.1 134 <2 7 185 220 <: 100 <I 205 J8 n.d. n.d. n.d. h.d. n.d. 

202 do 25.0 <5 <0.1 79 J 11 110 223 <100 1 110 29 n.d. n.d. n.d. n.d n.d. 

20) do 250 <5 <0.1 58 3 26 78 180 < 100 5 40 30 n.d. n.d. n.d. n.d n.d. 

204 ([<) 250 <5 <0.1 57 <2 9 65 216 < 100 2 IS JO n.d. <5 <2 n.d n.d. 

205 do 250 <5 <01 48 <2 27 <5 \12 <l()() 2 IS 22 n.d. <5 2 n.d. n.d. 

206 do 250 40 <0 I 38 2 9 2S 110 < 100 2 15 12 n.d. n.d o.d. n.d n.d. 

207 do 250 <5 <0 I 220 2 8 80 85 < 100 3 510 34 n.d. o.d. n.d. n.d. n.d 

208 do 25.0 <5 <0.1 \16 <2 10 25 138 <I()() 2 2300 2J n.d. n.d. n.d n d n.d. 

209 do 250 5 <0 I 117 2 10 22 160 <100 J 175 28 n.d. <5 <2 n.d. n.d. 

210 do 25 0 30 <0.1 128 <1 16 20 512 <100 /0 1250 35 n,d. n d. h.d. n.d. n.d. 

211 do 25.0 35 <01 105 .1 15 2.1 190 <100 S 725 JO h.d. n.d. D.d. n.d. n.d 

212 do 25,0 <5 <0.1 68 <2 tl 10 1480 <I()() I 4650 34 n.d. n.d. n.d. n.d. n.d. 

213 do 250 <5 <0.1 /12 <2 lJ 15 1280 <1()() 2 4725 55 n.d. n.d. !l.d ".d n.d. 



Tab~e A-l. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

CQ 
o 

Sampl. S""'plc LeRgth Au Ag Cu Pb ZR A.o Mn B. Mo Hg Co Ni PI Pd Be C. 

No. Type (n) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (1'1'1.) (ppm) (ppm) (pph) (Ppb) (ppm) (ppm) 

214 Chip 2~.O <5 <0.1 \64 <2 16 15 345 <100 2 4450 51 R.d. d <2 R.d, R.d, 

215 do 25.0 <5 <0 I 140 2 16 17 23S <100 3 5S00 21 lI.d. R.d. n.d. n.d D.d. 

216 do 150 <5 <0.1 24 <2 12 8 150 130 2 2150 25 n.d. n.d, lI.d. R.d. n.d 

217 do 250 <5 <0.1 II <2 II 15 121 150 2 1825 16 R.d, n.d. R.d, 11 ..1. lI.d. 

2IS do 2~ 0 <5 <01 48 <2 12 20 132 100 1 1850 19 D.d. <5 4 n.d. R.d. 

219 Chip 15.0 <5 <0 I 50 <2 S 10 llO < 100 I 980 14 n,d. n.d. n,d. R.d n.d. 

220 RBndom 

,hip 
NA <5 <0.1 I~ J 49 <5 250 12~ I <10 R,d. n,d. n.d. n,d. n.d. R.d. 

22\ do NA <5 0,1 9 4 IX; <5 203 < 100 I <10 R.d. R.d. n.d. R.d. o.d. R,d. 

222 do NA <~ o 3 19 54 110 <5 132 <100 5 <JO n.d. R.d. n.d. R.d. R.d. R.d. 

223 do Ni\ <5 <0.1 17 <2 IJ <5 50 <100 <\ <\0 9 14 n,d. n,d. R.d, n.d. 

214 do NA <5 <0 I 9 <1 12 <5 152 100 <I 10 8 10 n.d. o.d. R,d, R.d. 

225 do NA 65 02 16 <2 14 <5 76 <100 1 15 g 13 n.d. R.d. n.d. R.d 

226 do N,\ }J 01 20 <2 26 <5 80 < 100 I 20 II 19 R.d. n,d. R.d. R,d, 

227 do NA 40 0.2 72 <2 lJ 62 nlo < 100 <I 10 H 22 n,d. R.d. R.d, ""d. 

n~ do Ni\ <5 0.1 57 <2 13 20 3275 < 100 1 <10 26 9 R.d. n.d. R.d. R.d, 

301 do NA 17 0.2 65 23 \48 5 \020 < 100 I I() 39 80 R.d, n.d. R.d, R.d. 

302 ChIp 100 7 01 12 <2 14 6 2.1'15 < 100 I <10 8 6 R.d. R.d. n.d n.d. 

303 Scleel NA 15 0,5 6050 <1 1/ 9 196 < 100 15 20 19&0 3810 R.d R.d, n.d R,d. 

30-1 RJ",dom 

chip 

N,\ <5 <0.1 2 <1 '2 <5 IS <100 <I <10 lI,d. R.d. n d. R.d n.d. n.d. 

30S do NA <5 <0,1 14 3 55 <5 232 < 100 <1 25 n,d. R,d. ""d n.d. n.d, n,d. 

306 do !"A <5 <0,1 17 2 86 <5 302 115 <I 60 n,d. n,d. .... d. n.d. R.d R.d. 



Taole A-l. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, ldaho--Continued 

00 .......
 

SRmpk Snrnple Length Au Ag Cu l'b Zn ,,:> Mn Be Mo Hg Co Ni PI I'd Be Cc 

No, T)'pc / (Ii) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppb) (ppm) (ppm) (Ppb) (ppb) (ppm) {Ppm) 

307 RAndom 
chip 

NA <5 <0.1 n 3 66 <5 210 lOS <I 25 n,d. n.d. n.d. n.d. n,d. n.d. 

308 do NA <5 <0.1 II 4 67 <5 Ion 120 <1 15 n.d n,d. n,d. n.d. n,d. n.d. 

309 do NA <5 <0,1 8 II 38 <5 195 <100 <I 10 n.d, n.d. n.d, n.d, n.d n.d 

310 do NA <5 <0 I 36 4 36 <5 148 < 100 <I <10 n,d, n.d. n,d, n.d n.d. n.d. 

311 do NA <5 <(II 17 15 4 <5 120 <100 <1 <10 n.d. n.d, n,d. n.d. n.d n,d, 

3!2 do KA <5 0.1 14 3 15 5 325 <100 <I 105 n.d. n.d. n.d. n.d. n.d. n.d 

313 do NA <5 <0,1 Ii J [5 <5 272 < 100 I 25 n,d. n.d. n,d. n.d. n.d. n.d. 

314 do ~'A <5 <0 I 13 <2 [7 <5 620 < 100 [ 40 n,d. n.d. n.d. n,d. n.d. n.d. 

315 do NA 35 o I 7 2 16 <5 375 < 100 <I 225 n,d. n.d, n,d. n,d, n.d. n.d. 

316 Clup 1.3 17 09 7.15 5 50 <5 205 <100 1 1570 2111 23 n.d. n.d. n.d. n,d. 

317 Runt-JOin 

chop 

NA 12 1,0 322 <2 S[ <5 575 < 100 2 205 3) II n.d. n,d. n.d n,d, 

J18 do NA 102 01 252 <2 M <5 620 180 <I 70 J4 17 n.d. n.d, n.d. n.d. 

319 Ch,p 0.9 <5 06 ·143 '] 4~ <5 257 < 100 I 105 225 II n.d ....d. n.d n.d 

no R"ndom 

clup 

;\IA 13 01 22 2 37 <5 48 < 100 <I 20 6 12 n.d, n,d n.d n,d 

321 do NA <5 0.1 28 6 5<l <5 50 < [00 <1 15 5 20 n.d. n.d n.d 'I,d 

322 do N/\ .~ 02 76 '1 16 <5 162 <[00 <I 20 16 37 n.d . nd. n.d n,d. 

31) ('hip 1.0 127 o I 14 9 99 <5 303 165 <I 375 11 31 n.d n.d. n.d n.d 

314 do 10 5 03 19 8 272 < .\ 250 < 100 <I 360 12 33 n.d. n,d n.d n d 

325 Rnndom 
chip 

NA <5 02 38 \0 19 <5 615 165 ) 70 26 32 n.d. n.d. n.d. n.d, 

326 SeI<X, N/\ <5 <0 [ 2 2 3 <.\ 20 < 1011 <I <10 n.d " d, n.d. n,d n,d n.d. 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

S""'ple SlUTlplo \.,<n~'" Au A~ Cu Pb U. Iu MIl B. Mo Hg Co Ni 1'\ Pd Be Ce 

No. Type (f1) (pp!» (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppb) (ppm) (ppm) (ppb) (Ppb) (ppm) (ppm) 

00 
N 

}27 lW>dom 

chiI' 

NA <5 01 15 <2 22 <5 106 175 <I 10 5 15 n.d. n.d. n.d n,d, 

328 do NA <S 0.1 lJ 2 39 7 77 < 100 <I 25 3 4 n.d. n.d. n,d. D.d. 

329 Chip 30 <5 0' 21 <2 66 <5 218 <100 1 50 5 8 n.d. n.d, n.d n,d. 

330 ItsuIJ Oln 
<hip 

NA <5 U 1 96 <2 39 <5 252 JlS <I 15 18 15 n,d, n.d. n.d. n.d, 

HI do NA <5 <0,1 2 <2 24 <5 J60 140 <I <10 n.d. n.d. n.d, n.d. n.d n.d, 

332 do I'A <5 <0.1 3 2 6 <5 52 < 100 <I <10 n.d. n.d. n.d. n,d. n.d n,d. 

3)) Ch'p fl. 2 <5 <0,2 10 9 24 7 215 < 100 1 <10 n.d. n,d, n.d. n.d <I 25 

J34 u<> 60 25 <0.2 42 6 57 6 302 <100 I 20 n.d n.d. n.d n,d. <I 12 

335 Rnndom 
chip 

NA 13 <0.2 42 5 lJ <S 280 < 100 <I 10 n.d. n.d. n.d. n,d, <I <10 

336 Ch,p 0.\ 8 <02 19 22 21 <5 378 < 100 I 15 n.d. n.d. lI,d, n.d. I 20 

337 d" <)0 <5 <0.2 7 6 .11 <S 310 < 100 I <10 n.d. n.d. n.d. n.d. <I 15 

338 do 1.5 <5 <0,2 7 7 7 <5 68 < 100 <1 <10 n,d. n.d. n.d n.d. <I <10 

339 HJ>ndoln 

ch,p 

1':1\ <5 <02 8 8 21 <5 327 < 100 < 1 <10 n.d n.d. n.d. n.d. <I 20 

340 do NA 7 03 12 23 43 I J 770 < 100 2 <10 n d. n.d. n.d. n.d. <1 < 10 

341 Sdcc( N/\ 8 52 63 262 350 }I 665 < 100 3 70 n.d n.d. n.d. n.d. <I 22 

)42 Rnndom 

<hip 

NA 5 0.5 24 H 46 40 29% < 100 2 is n.d n.d. n,d. n.d <1 30 

34J Chip J 0 <5 <0.2 6 12 47 <5 263 < 100 J <10 n.d. n.<1. n.d n.d <I 28 

344 Rnndom 
chip 

NA 5 05 4 ~ 48 <5 2025 <100 J 20 n.d. n.d. n.d n.d. '2 43 



• • • • • • 
Table A-I. Analyses of rock samples from the Mallard Larkins study area, Cleanvaler and Shoshone Counties, Idaho--Continued. 

00 
W 

.)lUnple S'lmpk Lcnglh Au Ag Cu Pb 'In N Mn B. Mo Hg Co Ni PI Pd Ik Ce 

No. Type (ft) (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (Ppm) (ppm) (Ppb) (ppb) (ppm) (ppm) 

345 1<.n<Jom 
Chip 

Ni\ H60 04 4 10 40 6 no < 100 I 32, .... d. n.d. n.d. n.d. I 24 

346 S.'C"Ic~( NA 17 0.1 12 20 51 <5 380 < 100 . 4 55 n.d. n.d. D.d. n.d. 2 <10 

H7 do NA 158 02 14 3 t 35 <5 325 <100 <I 30 n.d. n.d. n.d. n.d. < I <10 

348 do NA <5 O. \ 17 48 52 21 345 < )00 1 < 10 n.d. n.d. n.d. n.d. <I 28 

349 Chip 4.0 6 05 8 342 70S 5 1.8% < 100 6 30 n.d. n.d. n.d. n.d. 6 75 

350 RItndom 
eh,p 

NA 8 o 2 20 14 75 .\ 460 < 100 I 15 n.d. n.d. n.d. n.d. I 41 

J51 do NA <5 <0.\ 17 II M 10 3/2 < 100 I <10 n.d n.d. n.d. n.d 1 30 

352 do Ni\ <5 <0.1 2 7 45 <5 338 < 100 <1 <10 ,uJ. o.d. n.d. n.d. <I 3'2 

353 do Ni\ 15 <0 I J 8 45 <5 305 <100 <I <10 n.d. n.d. n.d. n.d. <I 43 

354 Clur 40 :, <0.1 14 14 36 <5 263 < 100 I )5 n.d. n.d. n.d. o.d I 50 

355 do 2.0 8 0.1 16 17 48 <5 745 < )00 ) 25 n.d. n.d. n.d. n.d. 4 85 

356 ltitn<.Jom 
eh,p 

NA 7 01 17 28 56 <5 260 < 100 <I 40 n.d. o.d. n.d. n.d. 2 53 

357 do NA <5 <0,1 .J 3 38 <5 252 < 100 <I 10 n.d, n.d, n,d. n d <I 25 

358 do NA <5 <0 I 1 .1 43 <5 155 < 100 <I 10 n.d o.d n.d. n.d. I 38 

359 do NA <5 <01 8 (, 49 <5 245 <100 <I <10 n.d. n.d n.d. n.d. < I 97 

360 do N." 7 <0 I 2 <'2 27 <5 105 100 <I <10 n.d. n.d. n.d n.d. <I 12 

361 Sc.lt:'r..'l i'l" 10 0.1 2 <2 5 <S 40 < 100 <1 JO n,d n.d. o.d. n,d, <1 12 

362 do ~'A 6 <0.1 30 t 52 <5 243 225 <I <10 n.d n.d. n.d. n.d <I 15 

363 Seleci NA <5 <01 3 7 14 <5 37 < 100 < I <10 n.d. n.d n.d. n.d. <I 10 

364 Rnndom 
chip 

NA <5 <0.1 I S :n <S 140 < 100 <I <)0 )),d. n.d. n.d n.d, I 12 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

00 
.j::>. 

Somplc S"mpk Length Au Ag Cu Ph Zn AI Mn B. Mo Hg Co Ni PI Pd lk Ce 

N". Type (11) (ppb, (ppm) (ppm) (pp'n) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) (ppb) (ppb) (ppm) (ppm) 

365 R"mJoln 
chip 

NA <5 <0,1 S 3 43 <5 10l < l()O <I 10 n,d, n,d, n.d. n.d. <I 57 

366 do 1\1\ 8 <0. \ 2 7 46 <5 178 <100 I 45 n.d n,d. n.d. n.d <I 95 

367 Sclcel 1\'1\ <5 <01 2 :;> 27 <5 132 <100 < 1 <10 n,d. n.d. n.d. n.d, < I 112 

368 do 1\'A <5 <UI 17 7 90 <5 102 < 100 <1 15 n.d. n.d n.d n.d. I 52 

369 RJ'ndo,n 

chip 

NA 8 02 \0 22 48 <5 g7 < 100 <l 225 n,d. n.d, n.d. n.d. <1 52 

370 do 1'1 ..\ <5 <0 I 11 5 44 <5 106 230 <I <10 n.d. n,d, n.d n.d <I 20 

371 do NA 8 o I 20 4 20 <5 113 < 100 <I 25 n.d. n.d n.d. n.d, <I SO 

372 do NA 5 0.1 45 :;> J5 <5 122 < 10O <1 <10 n.d. n.J. n.d n.d. <I 10 

373 do 1"/\ 10 <0.1 14 <2 51 <5 201 110 <I <10 n.d n,d, n.d n.d <I 32 

374 do NA 10 <0.1 II <2 72 <5 J4S 475 <1 25 n.d. n,d. n.d n,d, <I 15 

375 do 1'1\ 5 <0.1 8 <2 78 <.1 362 4.10 <I 35 n.d. n,d. n.d. n.<I. <I 22 

376 do NI\ <5 <0.1 12 2 74 <.I 380 215 <1 40 n.d, n,d. n,d. n.d. <I 34 

J77 do 1'1\ <5 <01 2 5 62 <5 312 < 100 <I 15 n.d n,d. n.d n.d. <I 65 

378 d<> NA 1~7 0.1 40 9 87 <.I 365 220 I 20 o.d. n,d. od n,d <1 42 

379 vo NA 8 <0. \ 12 :;> 79 <5 3.52 290 <I 10 n.d. n,d. n.v. n,d <1 50 

380 do NA 5 <0 \ 5 8 26 <5 220 < 100 <I 15 n.d. n,d. n d. n,d <1 <10 

3S1 vo NA <5 <0 I 6 11 58 <.I 325 <100 <I 10 I>.d. n,d. n.d. n.d I n 

JE2 d" N,\ \8 o 1 J.J5 90 4 <5 42 <100 <I 15 n.d. n,d, n.d n.d < 1 18 

183 do r\.'\ \5 I.K IdS 19) 96 <.I 405 4~5 1 ISO n.d. n,d n.d n,d, <I 20 

J84 do NA <5 <0.1 7 <2 12 <5 lIS 410 <I <10 o.d. n.d n.d. n.d <I 13 

3~5 do NA <5 <(l.1 18 2 68 <5 680 < 100 2 <10 n.d. n.v, I),d n.d <I ~O 



Table A-I. Analyses of rock samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho--Continued 

S.mrle S""'r1c Lc"glh Au :\g Cu Pb Zn A, Mn (l. /vlo Hg Co Ni PI Pd Be Co 

No Type (f,) (ppb) (I'rm ) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppb) (ppm) (ppm) (ppb) (ppb) (ppm) (ppm) 

386 Rm><.lom 
chip 

Ni\ <5 <0 I 7 <2 88 <5 378 605 I 15 n.d n.d. n.d. n.d. I J8 

387 do NA <5 <01 I 4 4S <5 320 <100. <I <10 n.d n.d. n.d. n.d. I J2 

388 do NA <5 <0 I 2 4 47 <5 332 < 100 <I <10 n.d. n.d, n,d n,d. 2 60 

389 do NA <5 <0.1 6 7 50 <5 340 < 100 <1 <10 n.d. n.d. n,d. n,d. I 46 

00 
Vl 



Table A-la. Descriptions of rock samples from the Mallard Larkins study area, 
Clearwater and Shoshone Counties, Idaho 

Sample Sample description 
no. 

Iron oxide-stained quartz-mica schist with a l-ft diameter coarse feldspar 
pod 

2 White, friable sandstone/quartzite with minor iron oxide-stain is about 
14-in. thick 

3 Iron oxide-stained quartz vein with botryoidal black masses (goethite 7) 
in gneiss 

4 Granitic gneiss with pyrite 
S Iron oxide-stained schist in pegmatite 
6 Quartzite at contact with basalt dike 
7 Calc-silicate rock with minor pyrite 
8 Calc-silicate rock with narrow feldspar- and biotite-rich veins 
9 Calc-silicate rock with small quartz pods 

10 Biotite schist with minor quartz veinlets 
11 Granite with minor pyrite and schist 
12 Biotite schist with minor quartz veins 
13 do 
14 do 
15 do 
16 Iron oxide-stained granitic dike in schist 
17 Ten-ft-thick schist, between iron oxide-stained diorite dike and 

lamprophyre di ke 
18 Iron oxide-stained schist 
19 Iron oxide-stained schist containing granitic dikes 
20 Iron oxide-stained schist with granitic dikes and zones of calc-silicate 

rocks 
21 Quartz vein with minor iron oxide-stain strikes N. 86° E., dips 86° SE. 
22 Quartz vein containing about 1% pyrite in quartzite strikes N. 70° W., 

dips 72° NE. Chlorite crystals are up to 1.4 in. diameter. 
23 Quartzite in footwall of vein at sample site 22 
24 Quartzite from dump 
25 Quartz, calcite, and siderite/ankerite from dump 
27 Brecciated quartz with iron oxide matrix in fioat 
30 Brecciated quartzite with iron oxide on fractures 
33 Heavi Iy iron ox ide-stained argiHi te/phyHi te wi th pyrite 
3S Quartz, ankerite, calcite, and chalcopyrite from dump 
36 Yeinlets of ankerite, calcite, and quartz in argillite from dump. Minor 

pyrite disseminated throughout 

86 



Table A-la. Descriptions of rock samples from the Mallard Larkins study area, 
Clearwater and Shoshone Counties, Idaho--Continued 

Sample Sample description 
no. 

37 Argillite with disseminated pyrite containing veins of quartz, ankerite, 
and calcite 

38 Carbonate rock with quartz, ankerite/siderite veins, and pyrite 
disseminated throughout 

39 Argillite with quartz veinlets and pyrite 
40 do 
41 do 
48 Iron oxide-stained calcareous argillite with specular hematite and 

pyroxene 
52 Argillite with quartz veinlets and pyrite 
55 Dolomite with minor quartz 
58 Friable quartzite 
61 Quartz vein in garnet schist with goethite from float 
62 Garnet mica schist with quartz veinlet 
64 do 
65 Iron oxide-stained siltite/argillite crosscut by irregular quartz vein lets 
66 Thinly laminated, iron oxide-stained siltite/argillite 
67 Iron oxide-stained quartz vein strikes N. 65° W. and dips near verticaJ 
68 SiJtite adjoining quartz vein near sample site 67 
69 Quartz vein parallel to vein at sample site 67 
70 Coarse calcite, ankerite, and tremolite with hematite, from dump 
71 Coarse calcite, tremolite, quartz, pyrite, and minor chalcopyrite and 

diopside (?), from dump 
72 Iron oxide-stained calcite, ankerite, and pyrite 
73 CGarse carbonate with iron-rich gossan 
74 do 
75 Coarse carbonate with minor iron-rich gossan 
91 Iron oxide-stainM quartz float 
92 Quartz vein strikes N. 85° W., dips 30° SW. in kyanite gneiss 
93 Anorthosite 
94 Kyanile gneiss near anorthosite contact 
95 Quartz vein strikes N., dips 54 0 W. with iron oxide fillings, in garnet 

amphiboli te 
96 do 
97 do 
98 Amphibolite gneiss with some pegmatite layers 
99 Granodiorite 
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Table A-la. Descriptions of rock samples from the Mallard Larkins study area, 
Clearwater and Shoshone Counties, Idaho--Continued 

Sample Sample description 
no. 

100 Biotite-rich gneiss 
107 Kyanite gneiss 
112 Vuggy quartz vein with iron oxides strikes N. 34° E., dips 31 0 NW. 
113 Biotite-rich gneiss adjoining sample site 112 
114 Iron oxide-stained quartz and feldspar zones in biotite-rich gneiss 
115 Iron oxide-stained, biotite-rich gneiss 
116 do 
117 do 
118 do 
119 do 
120 do 
121 do 
122 do 
123 do 
124 Schistose layer in biotite-rich gneiss 
125 Iron oxide-stained biotite-rich gneiss 
126 Biotite-rich quartzite 
127 do 
128 Iron oxide-stained mica schist with dikes of granodiorite throughout 
129 White quartzite with minor muscovite 
130 Iron oxide-stained mica schist with pegmatite dikes 
131 Pegmatite dikes at sample site 130 
132 Mica-rich quartzite 
133 Amphibolite 
134 Gneissic granodiorite 
135 Hematite-stained schist 
137 Iron oxide-stains and coatings in argillite containing minor quartz veinlets 
142 Quartz float 
143 Quartzite with minor iron oxide- and manganese oxide-stains 
144 Quartzite with minor iron oxide- and manganese oxide-stain and pyrite 
145 Pyrite-bearing veinlet in quartz 
146 White quartzite with minor iron oxides 
147 do 
148 Quartz float 
149 Quartz float with minor pyrite 
ISO Brecciated quartz with iron oxide and carbonate cement from prospect pit 
151 Gneiss 
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Table A-la. Descriptions of rock samples from the MaJlard Larkins study area, 
Clearwater and Shoshone Counties, Idaho--Continued 

Sample Sample description 
no. 

152 Micaceous quartzite 
153 Pegmatite dike 
154 Garnet schist 
155 Schist 
156 Iron oxide-stained siltites/argiHites wilh minor quartz vein1ets 
157 do 
159 Iron oxide-stained argillite/phyllite 
171 Quartz float 
172 Garnetiferous phyllite 
173 Ankerite/siderite, calcite, quartz, chaJcedony l pyrite, and gaJena, from 

dump 
174 Quartz vein/quartzite with minor iron oxide-stain 
175 Mylonitized iron oxide-stained quartz and gneiss from N. 45 Q E. 

striking, 70° NW. dipping shear zone 
176 Intensely iron oxide-stained quartz and chalcopyrite from dump 
177 Thinly laminated, iron oxide-coated siltile 
178 Amphibolite 
179 Iron oxide-stained schist in float 
180 Quartz with pseudomorphs of hematite after pyrite in Doat 
181 Micaceous quartzite with pyrite 
182 Iron oxide-stained amphibolite 
183 Garnet amphibolite with vein1ets of quartz, goethite, and iron oxide 
184 lron-oxide gossan 
185 Kyanite schist/gneiss 
186 do 
187 Calcite, tremoJite, and pyrite, from dump 
188 Micaceous quartzite with minor pyrite, from dump 
189 Intensely iron oxide-stained quartz and micaceous quartzite, from dump 
190 Gossan with quartz and black sulfides 
191 Iron-rich gossan 
192 do 
193 Coarse calcite, tfemolite, and minor specular hematite 
194 Iron-rich gossan 
195 Iron-rich gossan and 22-in.-thick sulfide-rich zone - pyrrhotite, pyrite, 

chalcopyrite, and arsenopyrite 
196 Iron-rich gossan and 8-in.-thick sulfide-rich zone - pyrrhotite, pyrite, 

chalcopyrite, and arsenopyrite 
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Table A-la. Descriptions of rock samples from the Mallard Larkins study area, 
Clearwater and Shoshone Counties, Idaho--Continued 

Sample Sample description 
no. 

197 Iron-rich gossan with minor quartz 
198 do 
199 do 
200 Gray quartzite with disseminated pyrite; crosscut by zones containing 

coarse calcite, tremolite, hornblende, and biotite. 
201 do 
202 do 
203 do 
204 do 
205 do 
206 do' 
207 Dominantly coarse calcite, tremolite, biotite, and minor pyrite with 

fragments of included gray quartzite 
208 do 
209 do 
210 do 
211 do 
212 do 
213 do 
214 do 
215 do 
216 Intermixed coarse calcite aId quartzite units 
217 do 
218 Micaceous quartzite 
219 Micaceous quartzite/schist 
220 Iron oxide-stained, friable, micaceous quartzite 
221 Micaceous quartzite/schist at drill hole site 
222 Iron oxide-stained quartzitic schist 
223 Garnetiferous schist/gneiss 
224 Schist 
225 do 
226 do 
227 Iron oxide-stained coarse calcite and tremolite 
228 do 
301 Fine-grained diabase dike with disseminated pyrite at contact with calcite

tremolite vein 
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Table A~ lao Descriptions of rock samples from the Mallard Larkins study area, 
Clearvvater and Shoshone Counties, Idaho--Continued 

Sample Sample description 
no. 

302	 Intensely iron oxide-stained, coarse calcite and tremolite with minor 
quartz 

303	 Pyrrhotite, pyrite, pentJandite 0), chalcopyrite, quartz, calcite, and iron 
oxide, from dump 

304	 Slightly iron oxide-stained quartz float 
305	 Gneiss 
306	 do 
307	 do 
308	 do 
309	 Gneiss with pegmatite that contains minor garnet 
310	 Gneiss 
311	 Slightly iron oxide-stained quartzite 
312	 Quartz veins in phyHite strike N. 45 0 W., dip 60 0 NE. 
313	 Phyllite around quartz veins at sample site 312 
314	 Quartz veins in phyllite strike N. 50° to 60° W., dip 60 0 NE. 
315	 PhyUite around quartz veins 
316	 Quartz vein, 'vith pyrite and pyrrhotite, strikes N. 20° W., dips 75° NE. 
317	 Amphibolite gneiss with magnetite in footwall of vein at sample site 316 
318	 Amphibolite gneiss with magnetite in hanging wall of vein at sample site 

316 
319 Quartz vein, with pyrite and pyrrhotite, strikes N. 4S 0 

320 Gamet schist 
321 Schist 
322 Garnetiferous amphibolite 
323 Schist 
324 Granite pegmatite vein 3-in. thick in schist 
325 Schist 
326 Quartzite with minor muscovite 
327 Schist with granitic layers 
328 Iron oxide-stained schist 
329 Intensely iron oxide-stained, biotite-rich quartzite 

E., dips 32 0 SE. 

330 Garnet amphibolite adjolning quartz vein, sample site 95 
331 Kyanite schist 
332 Anorthosite float 
333 N. 50° W. striking, 72 0 NE. dipping shear zone in granite 
334 Granite adjoining shear zone, sample site 333 
335 Granite 
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Table A-Ia. Descriptions of rock samples from the Mallard Larkins study area, 
Clearwater and Shoshone Counties, Idaho--Continued 

Sample Sample description 
no. 

336 Granite 
337 do 
338 Pegmatite dike in granite 
339 Granite with minor iron oxide stain 
340 do 
341 Granite with minor iron oxide stain and some miarolitic cavities 
342 do 
343 Highly argillized and sheared granite 
344 do 
345 Granite 
346 Iron oxide-stained quartz float 
347 GranIte 
348 Iron oxide-stained granite 
349 N. 20 0 E. striking, 85 0 NW. dipping shear zone in granite 
350 Argillized granite on both sides of sample site 349 
351 Granite 
352 do 
353 do 
354 Intensely argillized granite with 2-in. thick pegmatite vein 
355 N. 30 0 E. striking, vertical Iy dipping shear zone in granite 
356 Iron oxide-stained granite adjoining sample site 355 
360 Brecciated gneiss with aplite veins throughout 
361 Fine-grained quartz with iron oxide from sample site 360 
362 Granite dikes with pyrite and iron oxide 
363 Quartz and porphyritic rhyolite float 
364 Rhyolite porphyry 
365 I ron oxide-stained granite 
366 Rhyolite porphyry from outcrop and float 
367 Anastomosing quartz veinlets in rhyolite porphyry 
368 Granite 
369 Highly silicified and iron oxide-stained granite dike within gneiss 
370 Gneiss adjoining sample site 369 
371 Gneiss 
372 Gneiss and amphibOlite 
373 Gneiss and 2- to 6 in.-thick pegmatite dikes 
374 Gneissic granodiorite 
375 do 
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Table A-la. Descriptions of rock samples from the Mallard Larkins study area, 
Clearwater and Shoshone Counties, Idaho--Continued 

Sample Sample description 
no. 

376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 

Gneissic granodiorite 
Granite 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
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Table A·2. Analyses of soil samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho 

[Au, gold; Ag, silver; Cu, copper; Pb, lead; Zn, zinc; As, arsenic; Sb, antimony; Mn, manganese; Ba, barium; 
Mo, molybdenum; Hg, mercury; Co, cobaJt; Ni, nickel: tungsten was less than the detection limit of 10 ppm] 

[ <, less than] 

Sample Au Ag Cu Pb Zn As Sb Mn Ba Mo Hg Co Ni 

No. (ppo) (ppm) (ppm) (rpm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) 

229 35 <0.2 60 6 24 16 <5 1285 < 100 2 30 7 10 

230 5 0.3 69 10 34 11 <5 278 < 100 4 75 7 11 

231 <5 <0.2 146 8 33 14 <5 352 < 100 3 20 14 20 

232 <5 <0.2 305 8 39 18 <5 965 < 100 4 840 26 30 

233 15 0.2 460 7 28 20 <5 1005 < 100 4 1250 35 41 

234 32 0.7 1105 3 21 45 <5 728 < 100 3 1450 45 112 

235 43 0.3 1410 5 36 175 <5 2460 100 6 865 193 155 

236 25 <0.2 2660 3 12 725 <5 7850 < 100 7 525 730 625 

237 12 <0.2 1885 2 35 82 <5 1620 250 15 850 265 )50 

238 5 <0.2 183 4 18 17 <5 542 < 100 6 375 16 20 

239 30 0.2 90 6 32 14 <5 1415 100 2 1850 13 24 

240 <5 0.3 92 9 44 9 <5 1460 110 1 720 9 18 

241 <5 <0.2 232 7 46 10 <5 1475 125 3 650 28 32 

242 10 <0.2 473 7 52 80 <5 2450 < 100 5 95 73 55 

243 5 <0.2 401 5 35 68 <5 1710 < 100 7 180 56 50 

244 8 0.2 329 8 42 27 <5 1550 100 4 165 43 46 

245 <5 <0.2 16 9 22 <5 <5 117 < 100 4 <10 3 5 

-0 
.p. 



Table A-2. Analyses of soil samples from the Mallard Larkins study area--Continued 

\D 
lJl 

Sample Au Ag Cu Pb Zn As Sb Mn Sa Mo Hg Co Ni 

No. (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) 

246 <5 <0.2 17 7 24 <5 <5 82 < 100 3 <10 3 5 

247 <5 <0.2 17 9 28 <5 <5 180 100 2 <10 4 6 

248 <5 <0.2 19 7 28 <5 <5 78 100 2 <10 4 6 

249 <5 <0.2 12 6 24 <5 <5 i02 < 100 1 <10 3 4 

250 <5 <0.2 16 10 32 <5 <5 110 100 3 <10 4 S 

251 <5 <0.2 14 8 30 <5 <5 Jl8 < 100 3 < 10 3 5 

252 <5 <0.2 19 6 33 5 <5 162 <100 2 <10 5 S 

253 <5 <0.1 20 7 44 7 <5 201 100 4 15 7 21 

254 12 <0.2 45 5 19 6 <5 216 <100 4 <10 8 lS 

255 8 <0.2 13 9 25 <5 <5 145 < 100 3 <10 3 4 

256 10 <0.2 22 9 41 6 <5 290 < 100 2 <10 6 9 

257 17 <0.2 16 10 31 6 <5 148 <lOO 3 125 4 8 

258 22 <0.2 21 9 31 <5 <5 152 < 100 3 <10 6 9 

259 20 <0.2 17 8 35 7 <5 208 < 100 4 50 5 8 

260 IS <0.2 21 9 36 8 <5 237 < 100 3 9500 6 9 

261 <5 <0.2 23 7 32 8 <5 205 100 3 <10 7 13 

262 <5 <0.2 25 to 40 7 <5 342 < 100 2 < 10 5 is 

263 <5 <0.2 31 7 30 6 <5 280 < 100 2 <10 5 10 

264 12 <0.2 31 8 33 5 <5 218 < 100 1 <10 5 9 



Table A~2. Analyses of soil samples from the Mallard Larkins study area--Continued 

\D 
0\ 

Sample Au Ag Cu Pb Zn As Sb Mn Sa Mo Hg Co Ni 

No. (ppb) (ppm) (rpm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) 

265 10 0.2 40 8 30 6 <5 203 < 100 2 <10 6 9 

266 8 0.3 55 11 37 6 <s 620 < 100 2 <10 8 14 

267 15 <0.2 38 8 33 <5 <5 262 < 100 3 <10 6 10 

268 <5 <0.2 54 8 41 11 <5 705 < 100 3 <10 9 13 

269 <5 <0.2 62 8 40 7 <5 760 < 100 2 975 10 15 

270 <5 <0.2 445 II 29 16 <5 2015 105 4 8650 53 65 

271 7 0.3 375 7 40 18 <5 2810 < 100 4 670 49 57 

272 8 0.3 795 6 35 17 <5 2850 < 100 5 2825 IOI 118 

273 5 0.2 465 9 47 I I IO 2685 < 100 4 7350 S5 63 

274 <5 <0.2 572 9 50 13 <5 2710 100 5 1725 63 102 

275 10 0.4 455 1 42 [ 1 <5 2050 <100 5 8760 46 III 

276 S 0.3 385 7 48 8 <5 4500 110 4 1325 48 95 

277 7 0.4 582 6 43 18 <5 2380 < LOO 4 2100 62 120 

278 18 <0.2 603 3 28 24 <5 2305 < 100 4 2275 51 73 

279 <5 <0.2 48 7 34 9 <5 203 <100 2 < 10 7 13 

280 <5 <0.2 42 8 34 7 <5 227 < 100 4 < LO 7 14 

281 <5 <0.2 33 8 32 7 <5 216 < 100 3 < 10 6 12 

282 <5 <0.2 37 7 33 5 <S 360 < 100 2 < [0 8 15 

283 <5 <0.2 44 4 27 5 <S 175 < LOa I < 10 8 17 



Table A-2. Analyses of soil samples from the Mallard Larkins study area--Continued 

Sample Au Ag Cu Pb Zo As Sb Mn Ba Mo Hg Co Ni 

No. (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) (ppm) 

284 <5 <0.2 36 4 26 5 <5 140 < 100 3 <10 10 24 

285 <5 <0.2 35 5 33 6 <5 465 < 100 I <10 11 26 

286 <5 <0.2 32 7 32 5 <5 262 < 100 3 15 9 14 

287 5 <0.2 178 7 37 13 <5 98 laO 3 < to 20 27 

288 <5 0.2 1310 5 37 85 <5 2450 120 4 35 150 172 

289 <5 <0.2 62 5 21 13 <5 172 <100 I <10 /0 39 

290 <5 <0.2 72 4 23 9 <5 315 < lOO 2 <10 9 36 

291 <5 <0.2 170 3 18 7 <5 270 <100 2 <10 10 27 

292 <5 <0.2 87 6 24 <5 <5 282 <100 4 < to 7 18 

293 <5 <0.2 64 4 22 <5 <5 143 <tOO 2 < 10 5 16 

294 <5 <0.2 52 5 25 <5 <5 165 < 100 4 <10 6 15 

295 <5 <0.2 J 88 2 [5 <5 <5 123 <100 3 <10 12 44 

296 <5 <0.2 81 3 24 <5 <5 142 < 100 2 <10 8 32 

297 20 <0.2 94 4 23 <5 <5 520 < 100 2 <10 6 32 

298 32 <0.2 60 5 24 <5 <5 475 < /00 2 <10 5 28 

299 <5 <0.2 48 4 26 <5 <5 292 <100 4 <10 5 32 

300 l40 0.3 1360 5 26 7 <5 6550 135 9 < 10 198 225 

\0 
-...l 



Table A~3. Analyses of stream sediment samples from the Mallard Larkins study area, 
Clearwater and Shoshone Counties, Idaho 

(Au, gold; Ag, silver; Cu, copper; Pb, lead; Zn, zinc; As, arsenic; Mil, manganese; Ba, barium; Mo, molybdenum;
 
Hg, mercury: antimony and tungsten were less than the detection limits of 5 and 10 ppm, respectively]
 

(*, not enough sample to analyze for gold, <, less than]
 

Sample Au Ag Cu Pb Zn As Mn Ba Mo Hg 

No. (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppb) 

\D 
00 

26 <S <0.1 17 9 32 <5 495 < 100 1 < 10 

28 <5 <0.1 8 7 20 5 640 < 100 <1 < 10 

29 <S <0.1 5 6 16 <5 422 < 100 <1 < 10 

31 <5 <0.1 15 6 36 <5 905 100 <1 <10 

32 <5 <0.1 13 5 39 <5 510 110 <1 < 10 

34 <S <0.] 12 8 42 <5 332 100 <1 < 10 

42 <5 <0.1 15 45 72 6 182S < 100 <1 35 

43 <5 <0.\ [ 1 14 43 8 545 < 100 <1 25 

44 <5 <0.1 11 10 42 6 ]82 < 100 <1 < 10 

45 * 0.2 16 42 39 7 490 < 100 1 < 10 

46 <5 <0.1 18 16 30 5 185 < 100 1 < 10 

47 <S <0.1 10 6 26 <5 402 < 100 <1 <10 

49 <5 <0.1 15 6 40 5 325 < 100 <1 <10 

SO <5 <0.1 14 3 34 <5 320 < 100 <1 10 



Table A-3. Analyses of stream sediment samples from the Mallard Larkins study area--Continued 

\0 
\0 

Sample Au Ag Cu Pb Zn As Mn Ba Mo Hg 

No. (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppb) 

51 <5 <0.1 12 12 51 S 438 < 100 <1 <10 

53 <5 <0.1 12 8 43 5 525 100 <I 15 

S4 <5 <0.1 10 10 26 <5 290 < 100 <1 <10 

S6 <S <0.1 31 3 23 <S 342 < 100 I <10 

57 <5 <0.1 13 3 28 6 405 < 100 <1 10 

59 <5 <0.1 9 4 16 <S 135 < 100 <1 <10 

60 <5 <0.1 18 <2 17 <5 282 < 100 <I < 10 

76 <5 <0.1 81 <2 28 20 305 <100 <1 <10 

77 <S <0.1 43 2 37 7 176 < 100 <1 10 

78 <S <0.1 40 2 36 <S 158 < 100 <1 10 

79 <5 <0.\ 29 3 41 <5 164 < 100 <1 <10 

80 <S <0.1 21 2 36 6 98 < 100 <1 < 10 

81 <5 <0.1 16 5 54 <5 260 110 1 <10 

82 <5 <0.\ 16 6 56 <5 322 105 1 < 10 

83 <S <0.1 15 6 43 <5 273 100 <1 <10 

84 <5 <0.1 17 8 43 <5 290 ) JO <I < 10 

85 <5 <0.1 14 6 44 <5 322 115 <1 <10 



•
 
Table A-3. Analyses of stream sediment samples from the Mallard Larkins study area--Continued 

Sample Au Ag Cu Pb Zn As Mn Ba Mo Hg 

No. (Ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppb) 

>-' 

o o 

86 <5 <0.1 7 4 20 <5 133 < 100 <1 <10 

87 <5 <0.1 9 2 22 <5 148 < 100 <1 <10 

88 <5 <0.1 15 4 40 5 252 < 100 <1 < 10 

89 <5 <0.1 7 4 18 <5 72 < 100 <1 <10 

90 <5 <0.1 12 8 54 6 310 < 100 <1 < 10 

101 <5 <0.1 16 3 28 <5 304 < 100 <I < 10 

102 <5 <0.1 15 4 27 <5 365 < 100 <1 <10 

103 <5 <0.1 11 3 21 <5 203 < 100 <1 < 10 

104 <5 <0.1 16 8 46 6 570 < 100 1 20 

lOS <5 <0.1 12 10 42 <5 287 < 100 <1 < 10 

106 <5 <0.1 12 4 29 <5 123 < 100 <1 <10 

108 <5 <0.1 8 7 37 5 705 < 100 <I < 10 

109 <5' <0.1 17 8 54 <5 338 < 100 1 < 10 

110 <5 <0.1 17 6 43 7 340 < 100 <1 <10 

111 <5 <0.1 24 7 71 6 330 105 <1 <10 

136 <5 <0.1 10 4 46 <5 183 < 100 <1 < 10 

138 <s <0.1 13 3 36 <5 170 < 100 <1 < 10 



Table A-3. Analyses of stream sediment samples from the Mallard Larkins study area--Continued 

Sample Au Ag Cu Pb Zn As Mn Ba Mo Hg 

No. (ppb) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Ppb) 

139 <5 <0.1 9 2 34 <5 185 < 100 <1 < 10 

140 5 0.4 15 8 48 <5 302 < 100 <1 <10 

141 <5 <0.1 19 7 51 6 423 < 100 <1 <10 

158 <5 <0.1 12 6 45 <5 198 < 100 <1 <10 

160 <5 <0.1 14 8 49 <5 428 < 100 <1 < 10 

o 



Table A-4. Analyses of placer samples from the Mallard Larkins study area 

[Au, gold; n.d. 1 not determined; gold price from Lucas, J992J 

Sample Sample Weight of Weight gold per Value Des<: ription of gold 

no. volume recovered Au volume gravel Slyd' 

(yd') (mg) mg/yd' ouyd' (S370/oz) 

1'1 0.0070 0 0 0 0 No gold observed 

p2 OJX)70 0 0 0 0 do 
.. 

pJ 0.0070 0 0 0 0 do 

p4 0.0070 0.013 1.87 0.00006 $0.02 Gold. bright nat nake 

pS 0.0070 0 0 0 0 No gold observed 

1'6 0.0035 0 0 0 0 do 

p7 0.0035 0 0 0 0 do 

pS 0.0035 0 0 0 0 do 

p9 0.0035 0 0 0 0 do 

plO 0.0035 0 0 0 0 do 

pll 0.0070 0 0 0 0 do 

pl2 0.0070 0 0 0 0 do 

pl3 0.0070 0 0 0 0 do 

pl4 0.0104 0.064 6.13 0.00020 SO 07 Gold. brigh I. very angula r 

piS 0.0104 0 0 0 0 No gold observed 

pl6 0.0070 Q 0 0 0 do 

pl7 0.0070 0 0 0 0 do 

piS 0.0070 0 0 0 0 do 

pl9 0.0070 O.Q3i 4.4S 0.00014 $0.05 Gold. blight. wI")' angular 

p20 0.0104 0.176 16.85 000054 SO 20 Gold. bright, subangular 

p21 0.0070 0 0 0 0 No gold ob served 

p22 0.0070 0.014 201 000006 SO.02 Gold. bright. angular 

p23 0.0070 0.082 11.78 000038 SO.14 do 

p24 0.0070 0 0 0 0 No gold oIJ'crved 

}'25 0.0070 0 0 0 0 JLl 

p26 0.0070 0 0 0 0 Jo 

p27 00070 0 0 0 0 do 
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Table A-4. AnaJyses of placer samples from the Mallard Larkins study area--Continued 

Sample Sample Weight or Weight gold pcr Value Descriplion or gQld 

no. volume recovered Au volume gravel S/yd' 

(yd') (mg) mg/yd1 ovyd' (S370/07.) 

p28 0.0314 0 0 0 0 No gold ob~rvcd 

p29 0-0471 33.745 716.27 0.02303 S8.S2 Gold, brighl 

p30 0.0785 l.03 13.12 0.00042 $0.16 Gold, brighl 

p31 0.0785 0 0 0 0 No gold observ"d 

p32 0.0070 0 0 0 0 do 

p33 0.0288 0.291 10.11 0.00032 SO.12 Gold, b righl. Yer)' angular 

p34 0.0070 0 0 0 0 No gold obulVed 

p35 0.0070 0 0 0 0 do 

p36 0.0070 0 0 0 0 do 

p37 0.0070 0.26 37.34 0.00120 $0.44 Gold, brighl 

p38 0.0070 0.622 89.33 0.00287 S1.06 Gold, brighl 

p39 0.0070 0 0 0 0 No gold Ob~lV"d 

p40 0.0070 0 0 0 0 do 

p41 0.0070 0.539 77.41 0,00249 $0,92 Gold. bright 

p42 0.0070 0.5l2 73.53 0.00236 SO.87 do 

p43 0.0070 0 0 0 0 No gold obsclVcd 

pH n.d. 1.082 0 0 0 Gold, bright Ilat flake 

p45 0.0070 0.243 34.90 0.00112 SO.42 Gold, bnghl, subangular 

p46 0.0070 0 a 0 0 No gold obs. rved 

p47 0.0070 0 0 0 ° do 

p48 0.0070 0 0 0 0 dQ 

p49 0.0070 0 0 0 0 do 

p50 0.0070 0 0 0 0 do 

p51 0.0070 0 0 0 0 do 

p52 0.0070 0.262 37.63 0.00121 SO.45 G"ld. bnght. anI;:ular 

I p5J 0.0070 0.297 42.65 0.00\37 SO 51 do 

p54 0.0070 0.338 48.54 0.00156 SO.58 Gold, bright, ,ubangular 

p55 0.0070 0 0 0 0 No gold obServed 
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Table A-4. Analyses of placer samples from the Mallard Larkins study area--Continued 

110. 

Sample Sample 

volume 

(yd') (mg) 

Weight of 

recovoe>:d Au 

Weighl 

volume 

gold per 

gravel 

Value 

S/yd' 

(S370/oz) 

Description of gold 

mg/yd' o7Jyd' 

p56 0.0070 0 0 0 0 No gold observed 

1'57 0.(>070 0.401 57.59 0.00185 $0.69 Gold. bright, angular 

p58 0.0070 0.280 40.21 0.00129 SO.48 do 

1'59 0.0070 0 0 0 0 No gold observ..d 

p60 0.0070 0 0 0 0 do 

p6l 0.0070 0 0 0 0 do 

p62 0.0070 0 0 0 0 do 

p63 0.0070 0 0 0 0 do 

I'M 0.0070 0 0 0 0 do 

p6S 0.0070 0 0 0 0 do 

1'66 0.0070 0 0 0 0 do 

p67 0.0070 0 0 0 0 do 

p68 0.0070 0 0 0 0 do 

p69 0.0070 0 0 0 0 do 

p70 0.0070 0 0 0 0 do 

1'71 0,0070 0 0 0 0 do 

p72 0.0070 0 0 0 0 do 

p73 0.0070 0 0 0 0 do 

p74 0.0070 0 0 0 0 do 

1'75 0.0070 0866 124,37 0.00400 $1,48 Gold. bnghl, angular \0 ,ubroundcd 

p76 0.0070 1.779 255.50 0.00821 $3.04 Gold. bright. angular 

p77 0.0070 0.258 37.05 0.00\19 ,)0.44 do 

p78 0.0070 0.788 113. \ 7 0,00364 SI.35 Gold. bright, angular 10 iubroumJcd 

p79 0.0070 0.279 40.07 0.00129 SO.48 Gold. brigh1. suhangular 

pliO 0.0070 0.290 41.65 0,00134 SO.50 do 
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Table A-5. Chemical analyses of samples taken for the St. Joe Wild and Scenic River Study I 

1971~1972 

[NA, not analyzed; N, none dctected; T, trace) 

Sample Sample Sample Description Au Ag Cu Pb Zn 
no. type length (o'dton) (07)ton) (%) (%) (%) 

(ft) 

Miscellaneous prospects 

51 Select NA Qua rtz veins up to J2 in. thick in limonite- N 0.1 T N N 
stained quartzite 

S2 do NA Quartz veins up to 1 in. thick in banded N N T N N 
quartz.ite 

S3 Chip 3.0 Quartz veins in fault zone within schist and T .1 0.29 N N 
quartzite 

S4 Select NA Quartz veins up to 4 in. thick in quartz.-mica N N .01 N N 
schist 

55 do NA do N T T O.OJ N 
56 do NA Quartz veins up to 5 in. thick in gray quartz- N N T N N 

mica schist 

57 do NA Quartz veins up LO 1.5 in. thick in grlly quartzite N N T N N 
58 do NA Quartz veins in gray banded quartzite N N T .01 N 

59 do NA Quartz veins in gray phyllite N N T .01 N 

California Creek prospect 

510 Grab NA Gray quartzite N N T .02 N 

Medicine Creek prospect 

Sil Chip 10.0 Gray quartzite T T T T 0.01 

512 Soil NA Soil abovc quartzitc bedrock T T .01 T N 

S1. Joe Lake prospect 

51'3 Select NA Quartz veins up to 4 in. thjck in quartzite and O.Ql N T .04 N 

sandstone 
514 Grab NA do N N T .02 N 

S15 Combined NA do T T T NA NA 

Granite Peak propcrt v 

S16 Chip 6,0 QU3rtz veins up to 10 It wide in quartzite 3nd N N .03 N N 
gnt'iss. 

517 Select NA do N N T T N 

SIS Chip 1.0 do N N .12 NA NA 

519 Select NA do N .1 T NA NA 

520 Chip 3.0 do N N ,02 NA NA 

521 Select NA do N N .03 N N 

522 Chip 30.0 do T N T N N 

523 SelCCI NA do T .., 
.01 T T 

5:!4 Chip 40.0 do T _I 01 NA NA 

S:!S Random NA do N N T N N 
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•• 
Table A-6. Whole rock analyses of samples from the Mallard Larkins study area, Clearwater and Shoshone Counties, Idaho 

[All values in wt. %, total iron reported as F~03' LOI, loss on ignition] 

Snmpl~ No. 

o 
0\ 

58 92.50 5.22 0040 0.15 0.Q7 1.52 0.32 0.22 om 0.003 0.18 

93 55.12 27.50 0.82 1.96 6.25 5.03 1.13 0.09 0.Q2 0.015 2.03 

94 56.25 26,75 3.72 6.53 1.70 2.79 2.15 0.15 0.Q3 0.032 1.70 

129 94.60 2.43 0.73 0.01 <0.01 0.10 0.80 0.12 0.02 0.004 0.45 

143 97.80 0.05 0.20 <0.01 <0.01 0.Q2 0.65 0.01 <0.01 0.001 0.12 

144 9&.25 0.02 0.21 <O.OJ <0.01 0.01 0.05 0.01 0.01 0.002 0.21 

146 92.RO 0.40 5.70 <0.01 <0,01 <0.01 <0.01 0.01 <0.01 0.10 0.10 

147 9&.60 0.02 0.33 <0.01 <0.01 0.01 O.OR <0.01 0.01 0.003 O.OR 

152 95,25 1.05 1.15 <0.01 <0.01 0.07 0.25 0.15 0.01 0.022 0.20 

326 93.40 2,45 0.57 0.06 0.04 0.13 LOS 0.05 O.QI 0.003 0.63 

331 52.01 30.35 2.92 6.75 0.88 1.53 0.11 0.1 ! 0.04 0.046 2.41 

332 50.56 29.43 0,5S 0.32 11.62 4.92 0.05 0.05 0.Q2 0.015 1.65 

353 76.52 12.15 1.28 0.21 065 4.92 4.52 0.0& 0.03 0.036 0.15 

364 77.10 1205 1.35 1.35 0.42 4.53 4.43 0.09 0.05 0.018 0.21 

372 67.22 l3.S I 3.27 3 23 6.43 2.85 1.63 0.37 0.22 0.043 1.32 

374 58.D3 16.85 7.02 3.21 6.55 3.26 2.32 1.14 0.51 0.084 0.97 

378 57,91 J7.12 7.38 3.25 6.45 3.42 2.27 1.13 0,49 0.081 0.92 

389 78.15 12.67 1.33 0.10 0.51 3.35 4.28 0.06 0.02 0.043 0.88 
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Appendix B-1 -- Garnet 

The following information concerning Idaho deposits is from an article by O'Driscoli 
(1989, p. 20). Idaho has long been a producer of garnet from placer deposits in the 
Emerald Creek and Carpenter Creek areas of Benewah and Latah Counties, located 
about 25 mi west of the Mallard Larkins study area. Emerald Creek Garnet Milling 
Company mines garnetiferous gravel using a dragline dredge. Trommels, jigs, 
classifiers, and shakers are used to separate the garnet. The garnet is mainly 
almandite. The garnet sand produced contains 30% Fe20 3 , 2% MnO}, 26 % A120 3 , 

38% Si02, 2% MgO, and 2% CaO. 

Production was about 20,000 tons in 1986, 23,800 tons in 1987, and an estimated 
26,000 tons in 1988. This is a big increase from a production of about 14,000 tons in 
1981 (Dickson, 1982, p. 35). It was estimated that 25 % to 30% of the sales were to 
foreign consumers. By-product waste was sold for ballast to local consumers. On 
some sites, a royalty was paid, which amounted to about $12.50 per ton garnet. The 
price of garnet increased from $140-160 FOB mine in 1981 (Dickson, 1982, p. 39) to 
$195-255 per ton (20-ton lots) FOB Seattle, Washington in January 1992 (Industrial 
Minerals, no. 292, p. 62). 

Garnet from Idaho deposits is used principally for sandblasting (mainly metal 
finishing in the airline and aerospace industries), filtration, and abrasion resistant 
paint. Another use is high-pressure, water-garnet steel cutting applications. 
Sandblasting uses garnet with screen sizes of 16, 36, and 30/40. Water filtration uses 
sizes of 8/12 and 30/40, while steel cutting requires 60/80, 80, and 100 screen sizes. 

Garnet has been hauled by both rail and truck. Rail costs from Idaho were about 
$2,600 per 6S-ton rail car to Milwaukee, Wisconson, and $1,150 to Los Angeles, 
California, in 1989. 

Appendix B-2 -- Kyanite-sillimanite-andalusite 

Kyanite, sillimanite, and andalusite are alumina silicate polymorphs (same chemical 
composition, di fferent crystal structure). They are used predominant!y (about 95 %) 
in the refractory industries because of their ability to form mullite, an aluminum 
silicate used in making refractories and glass at high temperatures. Other uses 
include manufacture of welding rod fluxes, insulators, and brake shoes. Mullite has 
high strength and resistance to chemic3J and physical erosion. 
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u. S. production comes from Georgia and Virginia. Production in the early 1980's 
was estimated at 100,000 metric tOnnes (110,000 short tOns), with little yearly 
growth. About two-thirds of the production was exported. 

Kyanite is mined from quartzite containing 15 % to 40% kyanite. The are is crushed 
and ground to -35 mesh and floated to obtain a 91 % kyanite concentrate with 2 % to 
5% iron oxide and the remainder quartz. Maximum AI20) content is 61. 8% and 
minimum Fe;.O) content is 0.16% (Industrial Minerals, 1985, p. 46-47). 

A small amount of sillimanite is produced with zircon in Florida and an andalusite
pyrophyllite-sericite mix is produced in North Carolina. 

Kyanite is the best of the three polymorphs for conversion to mullite because of a 
lower tiring temperature. The other two minerals main advantage is a minimal 
change in volume when firing. The presence of fluxing impurities (such as iron, 
titanium, calcium, magnesium, sodium, and potassium) irnpairs creep resistance in 
mullite and therefore, are not desirable. 

Van Noy and others (1970) reported the results of their study on the Goat Mountain 
deposit, including processing methods. Rule and McCain (1973) tested bulk rock 
samples from two Idaho kyanite deposits for recovery of alumina silicate minerals. 
Their report included a proposed method for metallurgical treatment for ore from the 
Woodrat Mountain deposit in central Idaho. 

Rule and McCain (1973) developed a continuous gravity-flotation separation process 
for deposits that contain about 21 % combined kyanite, andalusite, and sillimanite. 
They were able to recover about 63 % of the kyanite-group minerals to produce a 90% 
concentrate. They were also able to recover 87% of the garnets in this process. 

In June 1992, U.S. kyanite sold for $70 to $137/too CL raw and $123 to $172/tOn 
calcined FOB plant, (Industrial Minerals, no. 297, p. 75). 

Appendix B-3 -- Anorthosite 

Anorthosite is a plutonic igneolls rock composed aJmost entirely of plagioclase 
feldspar. Average composition is about 27% A1 20), 1% Fe:,O} , 54% SiOl, 5% Na20, 
II % CaO, and 2% other elements (U.S. Bureau of Mines, 1967, p. 6). It has never 
been commercially used for production of aluminum because of economics. To 
produce the same amount of aluminum twice as much anorthosite as bauxite is 
required. Metal-grade, dried Jamaican bauxite contains a minimum of 47.0% AI20) 
(McCawley and Baumgardner, 1985, p. 11). Husted (l974, p. 13) estimated that 
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anorthosite would not become an aluminum ore until the year 2000, plus or minus 10 
years. Given the present state of technology and world resources of other aluminum 
raw materials, it will probably be even longer before anorthosite is a viable raw 
material. 

The USBM conducted many studies of anorthosite as an altemative source of alumina 
faw material for the domestic al uminum industry. Brown and others (1947) reported 
on studies done on recovering alumina from an anorthosite in Wyoming. St. Clair 
and others (1959) reported the results of operating an experimental plant to recover 
alumina from anorthosite; stating that the process was not economic compared to the 
processing of baUXite, the main are of alumina. Ampian (1967, p. 3-4) reported as 
much as 96% Al20 3 recovered from an anorthosite containing 32.6% A120 3 using the 
lime-soda-sinter process. More recent USBM evaluations of the economics of 
alumina recovery from anorthosite have found that the lime-soda-sinter process costs 
from 50% to 100% more than the conventional Bayer process to convert bauxite to 
alumina (Johnson and Peters, 1968; Peters and Johnson, 1974; Kaiser Engineers, 
1977). The Kaiser Engineers report (1977, p. 4-5- 11 and 4-5-12) states that the Jime
soda-sinter process of recovery is not cost competitive with several other processes 
used to recover alumina from other raw material. 
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Plate 1.-Claims, prospects, and sample site in theMallard Larkins and adjacent roadless areas,Clearwater and Shoshone Counties, idaho
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