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ABSTRACTABSTRACTABSTRACTABSTRACT    
 
The Gopher Prospect is a low-sulfidation (type 2), bonanza-type gold-silver vein prospect 
located in the Awakening Mining District of Humboldt County, Nevada.  The center of the 
35 lode mining claims making up the property claim block is approximately 3.5 miles NNE 
of the Sleeper Mine.  Geological, geophysical, and geochemical data obtained from the 
Gopher are entirely consistent with the subsurface presence of buried gold-silver vein 
mineralization of the Sleeper type at the Sleeper scale-of-mineralization.  These data are 
sufficient to guide initial shallow (e.g., 500 foot angle hole) drill exploration of the prospect. 
 
The bulk of the prospect was held by multiple (non-AMAX) claimholders during the period 
of time that AMAX was conducting exploration and development at its Sleeper deposit.  
None of these early claimants drilled the property during this or any other episode of 
Awakening Mining District exploration, although AMAX reportedly did discover minor 
gold-silver mineralization in two drill holes on the periphery of what is now the Gopher 
Prospect claim block.  Drawn to the area by north-northwest trending faulting and 
coincident alteration, the current owner began to conduct surface exploration operations on 
the property in summer 2002, following the guidance of USGS and AMAX findings at the 
Sleeper. 
 
The joint USGS-AMAX work determined that the narrow zones of bonanza vein ore at 
Sleeper were contained within broader but weaker zones of weakly sulfidic hydrothermal 
breccia and stockwork ore.  The primary system mineralization processes that created the 
broad areas of sulfidic ore depleted the hostrock of Ca-Cu-Pb-Zn originally held in feldspars, 
and converted at least some of the relatively paramagnetic mafic minerals of the hostrocks to 
pyrite and marcasite.  Silicification in these broad zones of weak, dispersed mineralization 
typically was of the micro-quartz variety, while silicification proximal and within the high-
grade vein ore was found to be opaline.  Sleeper bonanza vein ore was formed within 
northerly-trending, small-displacement faults sandwiched between two higher displacement 
fault zones.   
 
The destruction of primary mafics with coincident deposition of sulfides and silica, as well as 
the silicification-related depletion of Ca-Cu-Pb-Zn at the Sleeper type deposit, all provide an 
avenue of surface exploration approach for like deposits in the District.  The Gopher shows 
four high-rank drill targets, each typically exhibiting anomalous soil acidity (as generally 
found over oxidizing subsurface sulfides), depleted soil values of Ca-Cu-Pb-Zn, elevated soil 
levels of Au and Ag, and direct association with a northerly-trending regional-scale magnetic 
low like that documented at the Sleeper deposit.  The north-northwesterly trend of the four 
high-rank Gopher drill targets follows a structural break between older intermediate flows on 
the east and down-dropped rhyolite flows and rhyolite ash flow tuffs on the west.  Where 
exposed on Gopher, the intermediate footwall rocks are quartz (micro-quartz)-sericite-pyrite 
altered.  Isolated occurrences of barren, fault-related opaline silicification have been found 
internal to the wide micro-quartz silicification observed at Gopher. 
 
Trend length of the four high-rank Gopher drill targets is 4500 feet -- about the same trend 
length as the alteration and mineralization as found at Sleeper.  Surface exploration has yet to 
be completed on 3000 feet of the northern end of the Gopher Prospect, and on 4500 feet on 
the southern end of the claim block.                                                                                                                                                                                                                                                                                   
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    
 
The Gopher Prospect is a low-sulfidation, bonanza-type gold-silver vein prospect located in 
the Awakening Mining District of Humboldt County, Nevada.  As shown in Figure 1, the 
35 claims comprising the property are close to the former highly productive bonanza gold 
vein and stockwork deposit, the Sleeper (1.68 million oz  Au/2.17 million oz Ag produced 
1986-1996; 1987 initial mineable reserves 899,500 oz  Au @ 0.24 oz/ton).   
 
Surface exploration on the Gopher completed this past field season is more than reasonably 
sufficient to guide initial shallow (e.g., 500 foot angle hole) drill hole exploration of the 
prospect.   Among other things, this surface work indicates a scale of mineralization directly 
comparable to that found at Sleeper.    
 
As the following pages show, geological, geochemical, and geophysical data obtained from 
the prospect are consistent with the subsurface presence of a buried gold-silver vein 
mineralization of the Sleeper type. 

Sleeper PitSleeper PitSleeper PitSleeper Pit    Gopher ProspectGopher ProspectGopher ProspectGopher Prospect    

Figure 1.Figure 1.Figure 1.Figure 1.  Photograph of Sleeper Mine site and Gopher Prospect from the peak immediately north of the 
Jumbo Mine.  Sleeper is 3 miles northwest of the peak, while Gopher is about 5 miles north-northwest of the 
same site.  (The Jumbo area peak can be seen in the far distance of Figure 3.)  Separation between the two 
arrow points is approximately 3.5 miles north-northeast, going from Sleeper to Gopher. 
. 
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Property Location and AccessProperty Location and AccessProperty Location and AccessProperty Location and Access    
 
The thirty-five (35) lode mining claims of the Gopher Prospect lie approximately 3 ½ miles 
north-northeast of the Sleeper Mine in the Awakening/Slumbering Hills Mining District of 
Humboldt County, on public lands administered by the US Bureau of Land Management.  
See Figure 2, Awakening Mining District Index Map.  Humboldt County – with its county 
seat at Winnemucca -- is located in the northwestern quadrant of Nevada.   
 
The Gopher Prospect is contained in Sections 2, 3, and 11, T 40N, R 35E, and in Sections 
34 and 35, T 41N, R 35 E, Mt. Diablo Meridian.  Topographic map coverage for the 
prospect can be found on the two 7 ½ minute USGS quadrangles, Sod House and Jackson 
Well.  This coverage employs the 1927 North American Datum, UTM grid zone 11. 
 
The prospect is reached by traveling north for 35 miles on US 95 from Winnemucca, 
turning west on state route 140 for 12 miles, and then driving south on the Sleeper Mine 
access road for another 2 ½ miles.  The stock water tank on the east side of the improved 
gravel Sleeper Mine access road is at the mouth of the drainage leading directly up to the 
Gopher Prospect survey grid center, as shown on Figure 10.  The trace of the southern west 
sideline of the Gopher Prospect claim block is up the drainage about 1000 feet, southeast of 
the stock water tank. 
 
Figure 2 shows the location of the active mining claims near the Gopher Prospect, as well as 
the locations of the Sleeper and Jumbo high grade gold mines. 
 
Elevation range for the prospect is 4250 to 5000 feet.  The property is covered by dry-land 
grasses, forbs, and shrubs.  Most slopes on the claim block are quite gentle, and in dry 
weather most parts of the property can be reached by overland travel with a 2WD pickup.   
See Figure 3 below. 
    
Property HistoryProperty HistoryProperty HistoryProperty History    
    
Exploration work on the property by the current owner began in summer 2001, with 
reconnaissance discovery of the northerly trend of alteration marking the prospect.  The 
following two field seasons were used to carry out geological mapping and ground geophysics 
(magnetometer and VLF) and soil geochemistry (metals and pH) surveys over the prospect. 
 
Claim post evidence of approximately five modern generations of claim staking can be still 
found on the property, including an apparent staking episode by ASARCO.  At no time 
during the exploration and development of the Sleeper Mine did AMAX Gold – the 
company responsible for the Sleeper’s discovery and development – have drilling access to 
the prospective ground making up the mineral prospect.  This fact is reflected in the 
peripheral locations of the seventeen (17) AMAX exploration drill holes found proximal  
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Figure 2.  Figure 2.  Figure 2.  Figure 2.  Awakening Mining District index map, 2003-2004. 
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Figure 3.Figure 3.Figure 3.Figure 3.  Looking SSE down the long axis of the Gopher claim block towards 
the peak containing the Jumbo Mine.  The foreground saddle contains the 
southernmost drill target on the prospect.  September 2002. 

    
    
    
(within 3500 feet) to the Gopher Prospect.  Reportedly, the only two AMAX exploration 
drill holes in the Gopher Prospect area to evidence drill cuttings anomalous in gold and silver 
are two of the four AMAX holes that were collared at the periphery of what is now the 
Gopher property.  With the exception of the distal AMAX drilling work just mentioned, 
none of the prior claim holders of Gopher Prospect ground has drilled the property. 
 
Geologic mapping by the USGS during its 1988-1995 period of study of the Sleeper Mine 
and the Awakening Mining District did not extend far enough to the north to encompass 
the Gopher Prospect.  The apparently hurried and minor USGS mapping (Nash et al., 1995) 
in the center of the property is in error, identifying Tertiary rhyolite flows and ash flow tuffs 
as Tertiary intermediate rocks. 
 
Regional GeologyRegional GeologyRegional GeologyRegional Geology    
 
According to Willden, 1964, basement rocks of the Awakening/Slumbering Hills Mining 
District are Triassic-Jurassic (?) slate-phyllite-quartzite of the Auld Lang Syne Group.  South  
of the mining district, these metamorphics have been intruded by a 5-8 mile diameter 
Cretaceous granodiorite and monzonite stock.  See Figure 4 on the following page.   
 
Greenschist facies metamorphism of the Triassic-Jurassic (?) eugeosynclinal sediments of the 
Auld Lang Syne Group (MzS) occurred during the Mesozoic.  Miocene volcanics, the 
predominant host rocks of the Sleeper Mine gold-silver mineralization, were unconformably 
deposited atop an early Tertiary (Eocene?) basal conglomerate-wacke-siltstone (0-525 feet) 
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developed on the Mesozoic metamorphic basement.  The Awakening Mining District 
stratigraphic section is provided here as Figure 5.  
  
Lowest unit of the Miocene volcanic sequence is a series of dacitic to basaltic flows and flow 
breccias (subdivided as Tsmb, Tilv, and Tilb at Gopher:  525 foot average thickness in 
Sleeper Mine area).   Discovery on the Gopher Prospect of an extensive outcrop of Steens 
Mountain Basalt (Tsmb) -- with its distinctive 1-inch plagioclase phenocrysts -- in the lower 
portion of these intermediate lavas indicates that the District’s section of intermediate flows 
is approximately 16.2 million years old (Rytuba and McKee, 1984; Nash et al., 1995). 
 
Miocene rhyolite ash-flow tuffs and flows (Taft:  16.2-15.6 Ma; 250-800 feet preserved 
thickness per cooling unit; Nash et al., 1995) derived locally and from the McDermitt 
Caldera 50 miles to the north, supersede the intermediate section of lavas.  
 
  

    
                        Figure 4. Figure 4. Figure 4. Figure 4.  Regional geology after Nash et al., 1995, Figure 1. 
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 Metaluminous, potentially dome-associated rhyolite flows discontinuously overlie the 
intermediate section of lavas.  Mapping by Nash et al., 1995 (p. 20, northwest quadrant of 
Figure 18), indicates that, where the lower rhyolite flows are present, the peralkaline ash-flow 
tuffs of Oregon Canyon and Long Ridge (Taft) were deposited atop the rhyolite flows.  This 
USGS mapping result is consistent with observations made at the Gopher Prospect.  In each 
of the peralkaline ash-flow tuff cases, a basal deposit of ash-fall and/or lapilli tuff is followed 
by a thin to thick section of dark, vitreous rhyolite often exhibiting rheomorphic or other 
flow textures.  In the surface exposed cases of the ash-flow tuffs of Oregon Canyon and the 
overlying tuff of Long Ridge, the lower, more welded sections of each tuff are topped by less 
welded, vapor phase devitrified sections of rock giving the appearance of quartzite with 
striking platy fabric.  On the Gopher Prospect, the lower 40 to 60 feet of the Oregon 
Canyon/Long Ridge rhyolite tuff section has a dark, vitrophyric groundmass, much like that 
reported in parts of the drill-exposed Sleeper Rhyolite, the dominant Sleeper Mine hostrock 
(Nash et al., 1995, p. 17). 
 
The final rhyolite deposited in the area is the Awakening Rhyolite (Tar), another calc-
alkaline metaluminous rhyolite, this with an age of 13.6 Ma  and preserved thickness range 
of 500 to 625 feet.  Nash et al., 1995, believe the Awakening Rhyolite, like the Sleeper 
Rhyolite, is a flow rhyolite rather than strongly welded ash-flow tuff because of the strongly 
developed flow banding and absence of crystal tuffs at the base of the unit.  Nevertheless, the 
unit commonly evidences a basal vitrophyre, a feature most typical of ash-flow rhyolites.  
Field evidence strongly suggests that the Awakening Rhyolite once overlaid and acted to 
physically protect gold-silver mineralization at both the Jumbo and Sleeper Mines (Nash et 
al., 1995). 
 
As is true throughout northern Nevada, early Tertiary/late Cretaceous basement faulting 
(NNW thrust- and reverse-faulting, ENE normal faulting, and NE right lateral strike-slip 
faulting) was reactivated in the District during the Miocene through Holocene with E-W 
extension, N-S compression, and SE right lateral strike-slip faulting.  The Miocene-
Holocene period of extension started as early as 17 Ma, opened (or re-opened) north-
trending faults, and simultaneously permitted dike extrusion of the intermediate lavas 
described earlier, and the beginning of the development of the basin-and-range faulting that 
marks all of Nevada.  Continued normal movement along these northerly trending faults 
throughout the Miocene is believed to have dilated and kept open any veins subject to 
alteration and mineralization in the District (Nash et al., 1995, p. 48). 
 
Mineralization and related alteration in the Sleeper Mine area occurred from approximately 
16 to 15 Ma, following the deposition of the area’s earliest Miocene ash-flow rhyolite tuffs 
and flows (Nash et al., 1995, p. 48).   
 
Outcrop on the relatively gentle slopes of the District is generally covered by 3 feet or more 
of Quaternary aeolian sand, a fact that often serves to hinder geology mapping and rock chip 
geochemical sampling in the area.  North-facing slopes are generally most thickly covered by 
sand, while south-facing hillsides are less subject to this problem. 
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Figure 5.  Figure 5.  Figure 5.  Figure 5.  Awakening Mining District stratigraphic section.  Modified from Nash et al., 1995, Figure 5. 

    
    
District VolcanicDistrict VolcanicDistrict VolcanicDistrict Volcanic----Hosted Mineralization Hosted Mineralization Hosted Mineralization Hosted Mineralization     
    
Minor gold production from epithermal deposits began in the district in 1914, and open pit 
and underground mining of high-grade veins and stockworks (deposited 17.3 Ma) in the 
metasedimentary hostrock of the Jumbo Mine1 took place during the 1930s.  Before the 
1986-1996 production from the volcanic-hosted Sleeper Mine, total recorded production for 
the district was about 30,000 ounces of gold.   As reported above, about 1.7 million oz. of 
Au (deposited 16-14 Ma) were produced from the Sleeper by Amax Gold, Inc., during 1986-
1996 through open pit mining.   
 

                                                      
1 According to Calkins, 1938, Jumbo Mine gold mineralization was located in stockwork fractures formed 
between north-northwesterly striking faults.  This is the same strike as that of the primary target fault system at 
the Gopher Prospect. 
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At the beginning of production at Sleeper, initial mineable reserves were 899,500 oz Au @ 
0.24 oz/ton and 3,290,000 oz. Ag @ 0.88 oz/ton, and average approximate initial (1986-
1988) total production costs were $100/oz.  During the first 10 months of mine production, 
140,000 ounces of gold and 101,000 ounces of silver were recovered at the average rates of 
0.58 oz/ton and 0.42 oz/ton, respectively.  For the following eight years (1989-1996), total 
production costs at Sleeper appear to have averaged about $200/ounce and ranged from 
approximately $160 to $260/ounce.  Mined ore from the Sleeper open pit was processed in 
two separate manners, depending on grade of ore (Nash et al., 1995, pp. 38-40).  Selective 
mining of high grade fissure ore and medium grade breccia ore -- from the margins of the 
vein deposits -- resulted in grades in excess of 0.1 oz/ton gold.  Such ore was mill-processed, 
while bulk-mined lower grade breccia and stockwork ore with gold grades as low as 0.01 
oz/ton was crushed and stacked for leaching.  Relatively rare alluvial gold deposits 
encountered during minesite surface stripping were also mill-processed. 
 
More than sixty percent (~1 million oz Au2) of the total Sleeper gold output came from mill-
processed bonanza fissure vein ore, ore with reverse circulation cuttings assays as high as 162 
oz/ton gold for five foot true vein thicknesses (Nash et al., 1995, p. 38).  The Sleeper’s high 
grade veins were banded quartz-adularia-gold/electrum veins with minor carbonate, barite, 
and late stibnite gangue.  Some of the banded ore intervals reached 12-15 feet true thickness. 
Ag:Au values of the vein-deposited mineralization were 1 or less. 
 
Although (hydrothermal explosion) breccia ore with usual gold grades of 0.1 to 1 oz/ton 
generally was found within 15 horizontal feet of the vein ore, separate instances of breccia 
ore of about 10 to 15 feet true thickness in footwall and hangingwall were also found during 
exploration and mining.  The mineralized breccias were cemented with silica, pyrite, and 
minor adularia, and exhibited Ag:Au values of 3 to 6.  About half of the breccia ore, 
especially that proximal to veins, was mill-processed.  Very low grade stockwork ore 
containing veinlets (0.05 inch thickness and less) of pyrite and quartz was most distal to the 
vein deposits, and was metal-extracted on leach pads.  Nash et al., 1995, reported that up to 
1 million ounces of gold were expected to be produced from stockwork and low-grade 
breccia ores.  Ag to Au ratio for the stockwork ore type usually was about 10.

                                                      
2Similar low sulfidation (type 2) deposits in similar geological environments outside of the 
Awakening/Slumbering Hills Mining District (USA and elsewhere) have been found to contain 2.5 to 3.7 
million ounces of gold at average grades ranging from about 0.45 oz/ton to 2+ oz/ton gold.  Vein wall-bounded 
cut-off grades in cases of underground mining are generally about 0.15 oz/ton Au.  Note that Figure 6 and 
other data (e.g., Figure 2 of Wood 1988) strongly suggest that a goodly portion of the Sleeper vein system was 
eroded prior to discovery. 
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Figure 6.  Figure 6.  Figure 6.  Figure 6.  Plan map of the Sleeper Mine subpits (Sleeper on north, Wood pit on the south)    with generalized west to east vertical cross-section 8600 foot north line 
crossing the Sleeper subpit.  From Nash et al., 1991, Figures 4 and 5.
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Figure 6 (above) provides plan and representative vertical cross-section views of the Sleeper 
vein system.  The most important exploration points to garner from these illustrations are 
that the typical high grade vein: (1) was sandwiched between two high displacement and 
high angle fault zones, (2) evidenced an intermediate dip and small displacement compared 
to the bounding, high angle and high displacement fault zones, and (3) had a northerly 
strike, oblique to regional extension. 
    
    
Alterations and Related Zonings associated with the Sleeper DepositAlterations and Related Zonings associated with the Sleeper DepositAlterations and Related Zonings associated with the Sleeper DepositAlterations and Related Zonings associated with the Sleeper Deposit    
    

Mineralogical alteration and zoningMineralogical alteration and zoningMineralogical alteration and zoningMineralogical alteration and zoning    
 
Ore in the Sleeper deposit was hosted by rhyolite and intermediate flow rocks.  Unexploited 
mineralization was also discovered below the Sleeper pit level in Mesozoic metasedimentary 
basement, the same basement rock that functioned as host at the nearby Jumbo Mine.  
Nature, location, and intensity of alteration around the deposit were naturally governed by 
proximity to mineralization, hostrock chemistry, and hostrock texture and permeability.                                                                                                        
    
Nash et al., 1995, defined six mineralogical alterations of the Sleeper Rhyolite flow rock at 
the Sleeper Mine.  According to the writers, the general time sequence of these alterations 
was:  “(1) early silicification, as opaline silica and probably gradational with devitrification of 
glassy matrix; (2) vein and stockwork stages of silicification associated with ore deposition; 
(3) post-ore acid leaching under oxidizing, near-surface conditions but possibly by warm 
fluids rather than cold supergene ones.”  Although the ash-flow tuffs of Oregon Canyon and 
Long Ridge were not found at Sleeper, it is assumed that the sequence and nature of 
alteration of these rhyolites would be similar to that determined for the Sleeper Rhyolite.  
The six alteration types identified by the AMAX and USGS work are: 
 
1. Early, non-hydrothermal volcanic glass devitrification with associated perlitic alteration, 

pervasive and local opaline silicification, and minor (<1 percent) pyrite-marcasite 
mineralization. 

 
2. Argillization where groundmass and phenocrystalline plagioclase has been replaced by 

smectite and similar clays.  Less than 2 volume percent pyrite-marcasite mineralization is 
associated with this argillic alteration.  It is suspected that some of the observed argillic 
alteration was a result of the same diagenetic process responsible for the glass 
devitrification process described in (1) above, part was directly related to the 
mineralization process, and part was related to late-stage acid-leach and supergene 
alteration.  Argillized rocks peripheral to mineralization-related silicification (alteration 
#3) generally exhibited diminished concentrations  of Ca, Na, K, Ba, Pb (and other base 
metals), Th, Y, and Yb. Although Nash et al., 1995, do not specifically say so, it is 
expected that concentrations of Cu, Cr, Mo, Ni, and V were as elevated in 
mineralization-altered argillic rhyolites as they were in mineralization-altered silicified 
rhyolites.  See rhyolite alteration #3 below. 

 
3. Silicification by opal or micro-quartz.  This silicification was progressive, with 

phenocrystalline plagioclase first being replaced, followed by groundmass plagioclase, 
and, finally, sanidine.  One to 5 percent pyrite-marcasite mineralization was associated 
with rhyolite silicification.  Mineralization-related silicification of the Sleeper Rhyolite 
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decreased at the ends and sides of the vein-breccia-stockwork Sleeper orebody, and 
monotonically decreased below mineralization as well.  Vein ore was typically found to be 
opal-rich, while peripheral breccia and stockwork ore usually displayed micro-quartz 
silicification.  Silicified rhyolites were generally much lower in Ca, Na, Pb, Zn, Ba, Ce, 
La, Nb, Nd, Sr, Th, Y, and Yb, than were unsilicified rocks.   On the other hand, 
concentrations of Cu, Cr, Mo, Ni, and V, were higher in rhyolites that had been 
silicified during the mineralization process.  

 
4. Sericitic alteration, also progressive in the replacement of phenocrystalline plagioclase, 

groundmass plagioclase, and sanidine, was associated with relatively greater amounts of 
fine-grained pyrite and marcasite:  2-5 volume percent.  Between the distal argillic 
alteration (alteration type 2) and the core silicification (alteration type 3) containing the 
Sleeper ore deposit, there was an intercalated zone (< 35 feet wide) of rhyolite containing 
sericitized plagioclase and silicified groundmass.  

 
5. Acid-leach alteration in which phenocrystalline and groundmass plagioclase had been 

removed, leaving behind empty voids or cavities filled and coated with powdery opal, 
kaolinite, and alunite. 

 
6. Supergene alteration predominantly forming limonite, jarosite, and kaolinite. 
 
Secondary system alterations #5 and #6 were directly related to the extensive (150 to 300 feet 
deep) deep oxidation of the Sleeper Deposit.  The likelihood of similar oxidation of 
undiscovered sulfide-bearing deposits makes soil pH measurements an appropriate exploration 
tool elsewhere in the District. 3 
 
The mafic nature of the intermediate flows caused these particular rocks to be more sulfide-
rich after alteration than the Sleeper Rhyolite.  Where mineralization-altered Sleeper 
Rhyolite showed about 2 percent fine-grained pyrite and marcasite, altered andesites and 
basalts exhibited 3 to 8 percent sulfides.  The early mineral-related silicification of the 
Sleeper Rhyolite was -- in the intermediate flows -- instead observed as equally early quartz-
sericite-pyrite (“QSP”) alteration.  During this QSP alteration, according to Nash et al., 
1995 (p. 44), “…the abundant plagioclase and iron oxides (magnetite?) in the rocks are 
replaced by abundant sericite and pyrite, respectively.  Vesicles are filled by silica, commonly 
zoned from outer micro-quartz to central opal.”  As in the case of the Sleeper Rhyolite, 
mineralized intermediate flows tended to be more silicified than neighboring, barren 
intermediate rocks. 
 
Intermediate lavas were occasionally observed during Sleeper exploration and development 
drilling to have been propylitically altered to calcite-chlorite-pyrite; i.e., calcite was 
determined to have replaced plagioclase, while mafic minerals and aphanitic groundmass 
were altered to chlorite and pyrite (> 5%) admixtures.  Age of this alteration and its 
relationship to mineralization is unknown, but the fact that it was always observed 650 feet 
or more from Sleeper mineralization made understanding the location and exact nature of 
this alteration type unimportant during Sleeper exploration drilling work. 

                                                      
3 See the appendix to this report for the results of summer 2003 orientation soil pH surveys across the strike of 
the low-sulfidation National, Bell, and Halcyon (Lawrey)  bonanza vein deposits in the National Mining 
District northeast of the Awakening Mining District. 
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Chemical alteration and zoningChemical alteration and zoningChemical alteration and zoningChemical alteration and zoning    
 
A few remarks have already been made concerning chemical alteration while discussing the 
directly related subject of mineralogical alteration and zoning.  Nash et al., 1995 (pp. 44-48), 
presented the results of a rock chip geochemistry study over the Sleeper exploration area that 
can be used to guide surface exploration for like mineral occurrences within the Awakening 
Mining District. 
 
The mineralogical condition of the feldspars near and surrounding the Sleeper core of 
mineralization is reflected in rock chip geochemistry.  At Sleeper, concentration contour 
maps of cations found in feldspars like Ca-Na-Ba-Sr-La-Ce reliably showed broad areas of 
low concentration in and around ore, ‘depletion anomalies’ surrounded by positive 
(remnant?) anomalies of much higher concentrations of the same elements.  The same 
contour map pattern largely also held true for the base elements Cu, Pb, and Zn because Cu-
Pb-Zn are chalcophile elements that are also particularly concentrated in feldspar crystal 
lattices. 
 
AMAX and the USGS found some of the chalcophile elements to possess a slightly more 
problematic pattern of distribution in relation to Sleeper ore, however.  Metals such as 
arsenic and antimony, for example, sometimes reached quite anomalous concentrations 
around and in gold-silver ore, but oftentimes did not.   
 
Silver, molybdenum, and gold concentrations in rock, on the other hand, were determined 
to be somewhat more reliably associated as positive anomalies with Sleeper gold-silver 
mineralization.  Silver rock chip concentrations, for example, were uniformly low except 
within rocks 300 to 1000 feet of ore.  Inside an ore proximity of 300 to 1000 feet, silver 
values in rock chips often exceeded 10 ppm. 
 
    
VolcanicVolcanicVolcanicVolcanic----Hosted Vein DeposHosted Vein DeposHosted Vein DeposHosted Vein Deposit Exploration Model, Awakening Mining Districtit Exploration Model, Awakening Mining Districtit Exploration Model, Awakening Mining Districtit Exploration Model, Awakening Mining District    
 
Findings from the Sleeper deposit indicate that: 
 

1)1)1)1)    Northerly-trending faults and fault systems most likely contain undiscovered 
Sleeper-style gold-silver mineralization in the Awakening Mining District.     

    
2)2)2)2)    The sulfide mineralization surrounding core vein mineralization replaces primary 

mafic minerals in the hostrocks, including magnetite.  This observation suggests 
that rock subjected to Sleeper-style mineralization will have less magnetic 
susceptibility than surrounding unmineralized rock and thus will be readily 
identifiable in air and ground magnetic surveys (Irvine and Smith, 1990).    

    
3)3)3)3)    Silicification and minor sulfide mineralization surround the core bonanza vein 

mineralization both on the footwall and hangingwall sides of veining.  Sulfide 
and silica alteration ‘haloes’ are perhaps 50% thicker in plan on the hangingwall 
side of vein mineralization than on the footwall side.  It is expected that core 
bonanza vein mineralization will contain the majority (~60%) of gold and silver 
in any new Awakening District Sleeper-type deposit discoveries.    
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4)4)4)4)    Silicification peripheral to District core bonanza mineralization is of the micro-
quartz variety, while that closer to, and within, the high grade vein ore is opaline.      

 
5)5)5)5)    Quartz-sericite-pyrite alteration is seen in intermediate rocks in the same central 

position with regard to ore as silicification is seen in rhyolites.  Sericite alteration, 
however, is exhibited in rhyolites at the margin between core silicification and 
peripheral argillic alteration, and is accompanied by 2-5 volume percent sulfide 
mineralization.    

    
6)6)6)6)    Silicification and sulfide mineralization causally associated with gold and silver 

mineralization are reflected in primary system rock geochemistry.  ‘Depletion 
anomalies’ in metals preferentially forming part of feldspar crystal lattices will 
correspond to volumes of rock that have been silicified and sulfidized as a result 
of mineralization.      

 
7)7)7)7)    Silver, gold, and molybdenum are the most reliable positive anomaly geochemical 

pathfinders for volcanic-hosted precious metal mineralization in the District, 
while arsenic and antimony anomalies are favorable but not necessary surface 
signs of subsurface mineralization.     

    
Scale of silicification and associated sulfide mineralization at the Sleeper deposit are 
succinctly illustrated by Figure 7.  Heap leach ore, it should be recalled, is the sulfidic lower-
grade (<. 01 oz/ton) breccia and stockwork ore that surrounded the Sleeper bonanza veining.  
Given the deep sulfide oxidation found at the Sleeper deposit, Figure 7 points to the utility 
of soil pH measurements in locating Sleeper-type mineralization in the Awakening Mining 
District. 
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Figure 7.  Figure 7.  Figure 7.  Figure 7.  Generalized distribution of ore in the Sleeper Mine, from Figure 32, Nash et al., 1995, p. 38.  
Northerly and easterly distortion in the original has been removed.  Grid scale markings are in feet. 
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EXPLORATION FINDINGSEXPLORATION FINDINGSEXPLORATION FINDINGSEXPLORATION FINDINGS    
    
IntroductionIntroductionIntroductionIntroduction    
    
Outcrop is relatively rare in the low elevation Gopher Prospect area, therefore indirect 
exploration tools like geophysics and mobile ion geochemistry were required to obtain a 
sufficiently complete exploration analysis of the prospect area.  Where outcrop permitted, 
however, geological mapping of lithology and alteration was also used to assess the property. 
 
Air and Ground Magnetic Surveys FindingsAir and Ground Magnetic Surveys FindingsAir and Ground Magnetic Surveys FindingsAir and Ground Magnetic Surveys Findings    
 
Ground and air magnetometer surveys, together with partial USGS structural mapping data, 
indicated a dominant, northerly fault system passes through the prospect area.  The 
magnetometer surveys also showed that this north-northwesterly-trending fault system of 
interest has lost magnetic susceptibility along most of its trace, a fact that strongly suggests 
the fault system has been subjected to the same silicification and sulfidization that marked 
the Sleeper deposit.  See Figures 8 and 9.  Figure 9 also shows superimposed outlines of the 
local soil pH anomalies at Gopher Prospect, anomalies that are often found in association 
with oxidizing subsurface sulfides. 
 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
Figure 8.  Figure 8.  Figure 8.  Figure 8.  Helicopter magnetometer survey, Placer Dome, 1997. Taken from 
http://web.archive.org/web/20010615142222/www.X-cal.com/pdf/Sleeper_pres/pres19.pdf.  NS and EW 
flightlines, line spacing 100 m, average sensor height 50 m, line reading intervals approximately 2 m. 
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Figure 9.Figure 9.Figure 9.Figure 9.  Results of Gopher ground magnetometer survey.  Magnetometer stations and lines shown as black  
dots.  Soil pH anomalies are outlined in purple. 
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Geology, Structure, and Mineralogical Alteration and Zoning FindingsGeology, Structure, and Mineralogical Alteration and Zoning FindingsGeology, Structure, and Mineralogical Alteration and Zoning FindingsGeology, Structure, and Mineralogical Alteration and Zoning Findings    
    
Geology and alteration observed at Gopher are consistent with the Sleeper mineralization 
model, and support the previously discussed interpretation of the air and ground 
magnetometer surveys of the prospect.  Figure 10 illustrates the geology and alteration 
observed at the property. 
 
East of the magnetic low-marked fault system identifiable in Figures 8, 9, and 10, outcrop is 
made up of intermediate flows capped by younger peralkaline ash flow tuffs.  West of the 
fault system, down-dropped peralkaline ash flow tuffs are in contact with footwall 
intermediate flow rocks.  The hangingwall peralkaline ash-flow tuffs have been deposited on 
a rhyolite flow of the same metaluminous whole rock chemistry as the Sleeper Rhyolite.  See 
Figure 11, vertical section geology.  Both the hangingwall ash-flow tuffs and the lower 
rhyolite flow have been pervasively silicified. 
 
Footwall intermediate rocks are generally quartz-sericite-pyrite altered, with the phenocryst 
and groundmass plagioclase of the basal (or near-basal) Steens Mountain Basalt completely 
replaced with micro-quartz.  Exposures of ‘core’ opaline vein quartz (barren of significant 
values of Au-Ag at surface) are marked on Figure 10 with solid red lines.  Figure 12 is a 
photograph of type opaline silicification samples from the westernmost of the two Line 
1250N opal silicification exposures, labeled 1250N+1750E on Figure 10. 
 
Most of the faulting identified in Figure 10 was mapped using Fraser-filtered EM-16/VLF 
conductivity data obtained from E-W lines (250 feet apart N-S, 50 foot sample stations E-
W).  The Seattle transmitter, subparallel to the mapped structures, was employed for VLF 
signal.  The trace of the continuous, major NE-trending fault crossing Figure 8 on the north, 
was gleaned from the air and ground magnetometer data.  VLF and magnetometer fault 
mapping was necessary due to poor outcrop exposures on the property. 
 
    
Chemical Alteration and Zoning FindingsChemical Alteration and Zoning FindingsChemical Alteration and Zoning FindingsChemical Alteration and Zoning Findings    
    
The structural and mineral alteration data just discussed are general in indicating that the 
Gopher NNW-trending fault system likely contains mineralization.  However, this 
information is not specific in showing where mineralization most likely occurs along this 
trend.  A more focused view of the prospect – one useful for the purposes of selecting initial 
exploration drill hole sites -- was obtained through surface geochemical sampling. 
 
Because of the abundant aeolian sand and Quaternary alluvium cover over the prospect, it 
was decided to geochemically survey the exploration area using soil sampling; i.e., outcrop 
was too sparse to obtain a representative rock chip survey of the property.  Two modes of 
chemical analysis were subsequently applied to the geochemical samples taken from the 
property.   
 
Earlier (1989) work by Clark and Russ showed that mobile ion analysis successfully revealed 
the Sleeper mineralization system through up to 200 feet of older alluvium and recent sands.  
More recent studies by Smee (1997, 1998) showed that soil pH analysis provides a very 
useful complement (or substitute) to mobile ion analysis when the mineralization sought is  
 



 18

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
    
    
    
    
Figure 10.  Figure 10.  Figure 10.  Figure 10.  Gopher Prospect geology.  Blue lines outline the soil pH anomalies, while red stippling shows 
distribution of quartz-sericite-pyrite alteration.  Solid red line segments mark outcrops of fault-related opaline 
silicification. 
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FiFiFiFigure 11.gure 11.gure 11.gure 11.  Gopher interpretive vertical cross-section A-A’.  No vertical exaggeration.  Heavy dashed line 
represents possible small displacement Sleeper-type vein structure. 
 
 
 
associated with oxidizing sulfides, as was the case with the Sleeper deposit.  In the cases of 
precious metals deposits with co-precipitated sulfides, hidden deposits are revealed by 
elevated values of soil acidity (low pH or calculated equivalent high H + anomalies) created by 
subsurface oxidizing sulfides.   
 
Figure 13 presents the results of soil pH surveying over the Gopher Prospect.  Figures 14-18 
provide contour maps of Ca, Cu, Pb, and Zn soil mobile ion analyses4 in comparison with 
location of the soil acidity anomalies shown on Figure 13.  Note that in most cases, 
particularly those proximal to the major north-northwesterly magnetic low, soil acidity is 
high where Ca, Cu, Pb, and Zn values are low.  Recall that at Sleeper, areas of hostrock 
affected by mineralization-related silicification and sulfide mineralization were found to be 
low in Ca-Cu-Pb-Zn.  Smee (1998) has shown that low soil mobile ion Ca concentrations 

                                                      
4 All soil metal analyses conducted by ACME Labs, Vancouver, B.C., on –80 mesh soil fraction. 
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generally are associated with mineralization-related soil pH anomalies in the arid soils of 
Nevada.5 
 
Figures 19 through 21 compare the distribution of positive soil mobile ion Au, Ag, Mo, and 
As signatures with the locations of the soil acidity anomalies.  Soil pH anomalies proximal to 
the north-northwesterly magnetic low generally correlate with anomalously positive 
signatures of Au, Ag, Mo, and As. 

 
Figure 12.  Figure 12.  Figure 12.  Figure 12.  Photograph of barren6 opaline silicification in Tilv exposure at 1750E+1250N.  Silicified rock has 
about a 75x10 foot north-trending exposure on south-facing gully wall.  Suboutcrop scatter of the silicified rock 
indicates that probable veining is dipping steeply west. 
 
 
 

                                                      
5 Smee hypothesizes Ca and other soil mobile ion ‘rabbit-ear’ anomalies are secondary geochemical features 
created by the action of ascending H+ acid ions, acid ions derived from oxidizing sulfides.  Nash et al., 1995, 
however, have shown that the ‘rabbit ears’ anomalies in bedrock at Sleeper are the result of primary system 
alteration.  It is believed that the Gopher soil mobile ion metal anomalies reflect primary bedrock chemistry.  
6 Bonanza epithermal gold-silver vein systems are known for the meager levels of gold in the rocks and soils 
overlying them.  For example, highest values of gold in the surface rocks above the buried bonanza veins of 
Oatman (Arizona) and National (Nevada) are in the range of 10 to 30 ppb gold.  Soil or rock gold values above 
bonanza vein ore only reach the 200-900 ppb range when the mineralized levels of the epithermal vein systems 
have been exposed by erosion (Buchanan 1994; Basuki et al., 1994). 
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Figure 13.  Figure 13.  Figure 13.  Figure 13.  Gopher Prospect soil acidity levels calculated from soil pH readings.  Sample stations indicated by 
black dots.  pH readings obtained from –80 mesh soil fraction using 50-50 distilled water/soil slurry and 
DSPH-3 pH/conductivity meter. 
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Figure 14.  Figure 14.  Figure 14.  Figure 14.  Gopher soil calcium, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample stations 
are shown in black, while pH anomalies are outlined in purple. 
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Figure 15.  Figure 15.  Figure 15.  Figure 15.  Gopher soil copper, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample stations 
are shown in black, while pH anomalies are outlined in purple. 
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Figure 16.  Figure 16.  Figure 16.  Figure 16.  Gopher soil lead, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample stations are 
shown in black, while pH anomalies are outlined in purple. 
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Figure 17.  Figure 17.  Figure 17.  Figure 17.  Gopher soil zinc, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample stations are 
shown in black, while pH anomalies are outlined in purple. 
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Figure 18.  Figure 18.  Figure 18.  Figure 18.  Gopher soil gold, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample stations are 
shown in black, while pH anomalies are outlined in purple. 
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Figure 19.  Figure 19.  Figure 19.  Figure 19.  Gopher soil silver, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample stations are 
shown in black, while pH anomalies are outlined in purple. 
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Figure 20.  Figure 20.  Figure 20.  Figure 20.  Gopher soil molybdenum, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample 
stations are shown in black, while pH anomalies are outlined in purple. 
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Figure 21.  Figure 21.  Figure 21.  Figure 21.  Gopher soil arsenic, aqua regia digest and ICP analysis of –80 mesh soil fraction.  Sample stations 
are shown in black, while pH anomalies are outlined in purple. 
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Target RanTarget RanTarget RanTarget Ranking king king king     
    
The following ranking of the nine (9) Gopher prospect drilling targets is primarily based 
upon the documented intimate association between Sleeper bonanza gold vein 
mineralization and sulfide mineralization (see Figure 7 again).  Oxidizing sulfides in the 
subsurface of the prospect are assumed to be marked at surface by anomalous soil acidity.  
Co-varying magnetic lows, and low levels of the mobile ion elements Ca-Cu-Pb-Zn are taken 
as supporting evidence that observed soil pH anomalies are mineralization-related.  Spatial 
correlation of positive anomalies of the soil mobile ion metals Au-Ag-Mo-As with soil pH 
anomalies is viewed as further evidence that areas of anomalous soil acidity are likely caused 
by alteration and mineralization typical of Sleeper-type gold deposits. 
 

Table I .Table I .Table I .Table I .  Ranking of Gopher Prospect Drill Targets Labeled on Figure 22 
 

TargetTargetTargetTarget    AAAA    BBBB    CCCC    DDDD    EEEE    FFFF    GGGG    HHHH    IIII     
Mag Mag Mag Mag –––– wt.1 wt.1 wt.1 wt.1    1111    1111    1111    ????        .5.5.5.5    1111    .5.5.5.5    1111    
Ca Ca Ca Ca –––– wt. 1 wt. 1 wt. 1 wt. 1    1111 .5.5.5.5        1111        .5.5.5.5    1111        1111    
Cu Cu Cu Cu –––– wt. 1 wt. 1 wt. 1 wt. 1    1111 1111        1111    .5.5.5.5        1111    .5.5.5.5    1111    
Pb Pb Pb Pb –––– wt. 1 wt. 1 wt. 1 wt. 1    1111 .5.5.5.5    .5.5.5.5    1111    1111    1111    1111        1111    
Zn Zn Zn Zn –––– wt. 1 wt. 1 wt. 1 wt. 1    1111 1111    .5.5.5.5    1111    .5.5.5.5    .5.5.5.5    1111    .5.5.5.5    1111    
Au Au Au Au –––– wt. 1 wt. 1 wt. 1 wt. 1     1111    1111            .5.5.5.5    1111    1111    1111    
Ag Ag Ag Ag –––– wt. 1 wt. 1 wt. 1 wt. 1     1111                .5.5.5.5    1111    .5.5.5.5    1111    
Mo Mo Mo Mo –––– wt. 1 wt. 1 wt. 1 wt. 1     .5.5.5.5    .5.5.5.5                    1111        
As As As As –––– wt. ½ wt. ½ wt. ½ wt. ½    

    
     .5.5.5.5                .5.5.5.5        .5.5.5.5    

Total ScoreTotal ScoreTotal ScoreTotal Score    5555    6.56.56.56.5    4444    4444    2222    3.53.53.53.5    7.57.57.57.5    4444    7.57.57.57.5    
RankRankRankRank    2222    1111    3333    3333    4444    3333    1111    3333    1111    

 
 
Figure 22 shows plainly that the higher-ranked drill targets are proximal to the north-
northwesterly fault system marked by alteration (Figure 10) and an anomalous, alteration-
related magnetic signature (Figures 8 and 9), while the less favorably ranked drill targets are 
farther east and west of this system.  
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Figure 22.   Figure 22.   Figure 22.   Figure 22.   Ranked Gopher Prospect drill targets. 
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SUMMARYSUMMARYSUMMARYSUMMARY    
    

The Gopher Prospect contains a north-northwesterly striking fault system that, according to 
mineralogical, geophysical, and geochemical evidence, has been subjected to mineralizing 
fluids of the same nature as those responsible for formation of the Sleeper Mine gold deposit.  
Like the mineralized structures of the Sleeper, the Gopher fault system evidences Miocene E-
W extension, with quartz-sericite-pyrite mineralization of exposures of the intermediate rock 
footwall and pervasive silicification of the rhyolite flow and ash flow tuff hangingwall rocks.  
Three limited exposures on the property show fault-related opaline silicification.  Two of 
these opaline silicification exposures are demonstrably internal to peripheral quartz-sericite-
pyrite alteration of the intermediate rock section.  This Gopher Prospect zoning of 
silicification type is identical to the silicification zoning observed at the Sleeper Mine.  
Gopher Prospect opaline silicification is barren, as is usual in bonanza vein systems that have 
not been eroded down to the precious metal mineralization level. 
 
The three (3) first-rank and one (1) second-rank drill targets at the property are most 
proximal to the north-northwesterly trending magnetometer low passing though the 
property, and show geochemical signatures that are consistent with Sleeper-type 
mineralization and mineralization-related alteration.  Primary system ‘depletion anomalies’ 
of Ca-Cu-Pb-Zn and primary system positive anomalies of Au-Ag-Mo-As are typically 
reflected in mobile ion analyses of soil samples taken across the first- and second-rank drill 
targets.  Secondary system soil pH/soil acidity anomalies further indicate the presence of 
oxidizing sulfides below the first- and second-rank drill targets at Gopher.  This finding is 
particularly encouraging, inasmuch as Sleeper stockwork and breccia precious metal 
mineralizations were found to be directly associated with the deposition of pyrite and 
marcasite, and Sleeper bonanza vein ore was usually enveloped by a much wider zone of such 
lower grade sulfidic ore. 
 
Scale of the probable mineralization system at the Gopher Property is strictly comparable to 
that exposed by the exploration and development of the Sleeper deposit.  The Sleeper deposit 
showed a mineralization trend length of approximately 4500 feet.  To date, Gopher’s first-
rank and second-rank drill targets span a distance of the same length.  About 3000 feet on 
the north end of the property has yet to be surface-explored; the same is true for another 
4500 feet on the southern end of the prospect.  The largely unexplored southern 4500 feet 
evidences quartz-sericite-pyrite alteration of the intermediate lava section, along with 
continuation of the north-northwesterly trend in rock magnetic susceptibility alteration.  
Because the probable mineralization system at the Gopher Prospect is relatively uneroded, it 
is possible that mineralization at the prospect will prove to be substantially more extensive 
than that found at the Sleeper deposit.  
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APPENDICESAPPENDICESAPPENDICESAPPENDICES 
 

OwnershipOwnershipOwnershipOwnership    
    
The Gopher Prospect is currently owned by the author of this report, Lawrence (Larry) D. 
Turner.  He can be reached at: 
 
    3614 G 4/10’s Road 
    Palisade, CO  81526, USA 
    Tel./FAX (970) 464-7236 
    Email imturner@copper.net 
 
The owner has an agreement with DIR Exploration, Inc., to transfer all of his ownership of 
the prospect to DIR prior to the execution of any third-party agreement concerning the 
property.  Turner is President of DIR Exploration, Inc., and is a major stockholder (one of 
three) in the subchapter-S company.  As a condition to the agreed transfer to DIR, DIR has 
agreed to be bound by any prior arrangements concerning the property made by Turner. 
 
    
Mining ClaimsMining ClaimsMining ClaimsMining Claims    
    
The following lode mining claims make up the Gopher Prospect: 
 
Name of claim(s): BLM Serial No(s): Name of claim(s): BLM Serial No(s): 
 
Shine #1  NMC-836820  Shine #18  Applied for 
Shine #2  NMC-836821  Shine #19  Applied for 
Shine #3  NMC-836822  Shine #20  Applied for 
Shine #4  NMC-836823  Shine #21  Applied for 
Shine #5  NMC-842842  Shine #22  Applied for 
Shine #6  NMC-842843  Shine #23  Applied for 
Shine #7  NMC-842844  Shine #24  Applied for 
Shine #8  NMC-842845  Shine #25  Applied for 
Shine #9  NMC-847557  Shine #26  Applied for 
Shine #10  NMC-847558  Shine #27  Applied for 
Shine #11  NMC-847559  Shine #28  Applied for 
Shine #12  NMC-847560  Shine #29  Applied for 
Shine #13  NMC-847561  Shine #30  Applied for 
Shine #14  NMC-847562  Shine #31  Applied for 
Shine #15  NMC-847563  Shine #32  Applied for 
Shine #16  Applied for  Shine #33  Applied for 
Shine #17  Applied for  Shine #34  Applied for 
      Shine #35  Applied for 
 
The map on the following page shows the relative locations of the Shine lode mining claims, 
along with position of each location monument. 
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Type 2 Low Sulfidation Bonanza Gold Deposit Soil pH Orientation StudiesType 2 Low Sulfidation Bonanza Gold Deposit Soil pH Orientation StudiesType 2 Low Sulfidation Bonanza Gold Deposit Soil pH Orientation StudiesType 2 Low Sulfidation Bonanza Gold Deposit Soil pH Orientation Studies    
    
The first two across-strike soil pH profiles below (converted to millimicromolar H + 
equivalents) were obtained from known low-sulfidation (type 2) gold-silver bonanza vein 
deposits in the National Mining District, Humboldt County, Nevada, during early fall 
2003.  The National Mining District is about 40 miles northeast of the Sleeper deposit.  The 
third profile is an example of a soil H + profile from the Gopher Prospect with its much more 
alkaline soils. 
 
Locations along profile of the Bell, Halcyon (Lawrey), and National veins were obtained 
from Vikre (1985, 1985).  The National vein, and the Lawrey and Bell veins, are much 
higher in elevation than the Gopher Prospect, intersecting the soil surface at 6000 feet, 8000 
feet, and 4250 feet elevation, respectively.   This elevation difference explains the progressive 
difference in background and anomaly soil acidity levels between the lower (4250 feet) 
Gopher Prospect in the Awakening District and the increasingly higher (6000 to 8000 feet) 
National Mining District veins.  Because of the soils at higher altitudes are cooler and wetter 
year round, they are less alkaline-buffered and therefore naturally exhibit higher acidity levels 
when subjected to the influence of buried oxidizing sulfides.  Correspondingly, the wetter 
hostrocks of higher altitudes may also mean more intense oxidation of mineralization-related 
sulfides is taking place in the National District7 than in the Awakening Mining District. 
 
The soil pH anomalies at the National Mine that are not associated with known veining may 
be related to two otherwise undiscovered veins paralleling the National vein. 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
                                                      
7 The owners of the National and Bell mines have been recently sued by environmental organizations because of 
acid drainage allegedly sourced by workings on their mineral properties (9/11/03 verbal communication from 
John Whelchel, co-owner of the National Mine). 
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Gopher Prospect Technical Addenda, SpGopher Prospect Technical Addenda, SpGopher Prospect Technical Addenda, SpGopher Prospect Technical Addenda, Spring 2004ring 2004ring 2004ring 2004    
    

Attached are new Gopher Prospect rock chip data from Acme Labs. The map attachment on 
the next page shows the locations of the most important rock chip samples, while the 
following Excel file tabulates and compares the analytic results. 
 
This is the result of the first rock chip sampling work from Gopher since the late 2003 
geological-geophysical-geochemical delineation of drill targets at the prospect.   
 
Due to abundant aeolian sand cover, it was only possible to surface sample first-rank Target 
I.  All other first- and second-rank drill targets at Gopher are covered with alluvium.  
Especially note in the attachments below that all three quartz-sericite-pyrite altered Steens 
Mountain Basalt rock chip samples from Target I are clearly anomalous (90% confidence 
interval) in gold and silver. The samples concerned are I-1RC, I-2RC, and I-3RC. 
 
The two Gopher prospect vein opal samples (603-1RC and RC-1250N) are clearly 
anomalous in mercury and arsenic.  603-1RC is within third-rank Target D, while RC-
1250N is proximal to first-rank Target G. 
 
The final map shows the results of a late March 2004 EM16R magnetotelluric resistivity 
survey carried out over target I.  As remarked above, Target I is covered by a relatively thin 
layer of aeolian sand and minor gravel, and therefore was particularly amenable to a 
resistivity survey.  Results are very encouraging, once again indicating the probable presence 
of a non-outcropping vein system at 50-150 meters depth (Irvine and Smith, 1990, Table 2) 
inasmuch as the CSAMT-type survey shows a strong conductor (as in clay alteration) 
surrounding a much more narrow resistor (as in silica alteration) in the area of ground 
containing the target I magnetic low and soil pH anomaly.  The narrow resistor in this 
survey case includes the surface-exposed and gold/silver anomalous quartz-sericite(?)-pyrite 
altered Steens Mountain Basalt. 
 
In sum, follow-up work at Gopher in 2004 so far shows that: 
 

1. Lithogeochemistry results from Target I confirm the efficacy of soil mobile ion 
analyses at Gopher; 

 
2. Both lithogeochemistry and apparent resistivity surveys over the first rank Target I 

support the previous favorable assessment of the area using geological, magnetic, and 
soils pH and metals sample data.  
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From  ACME ANALYTICAL LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUVER BC  V6A 1R6 PHONE(604)253-3158 FAX(604)253-1716 @ CSV TEXT FORMAT

Gopher Prospect Rock Chip Analyses, February 2004

ELEMENT Mo Log Mo Cu Log Cu Pb Log Pb Zn Log Zn Ag Log Ag As Log As Au Log Au Ba Log Ba K Log K Hg Log Hg Se
SAMPLES ppm ppm ppm ppm ppm ppm ppm ppm ppb ppb ppm ppm ppb ppb ppm ppm % % ppb ppb ppm
SHV-1E 0.69 -0.16 92.27 1.97 1.75 0.24 57.90 1.76 68 1.83 18.0 1.26 0.60 -0.22 111.60 2.05 0.11 -0.96 9.00 0.95 < .1
SHV-1XC 0.73 -0.14 104.91 2.02 1.62 0.21 65.20 1.81 50 1.70 18.7 1.27 1.10 0.04 77.20 1.89 0.12 -0.92 9.00 0.95 < .1
SHV-2XC 0.67 -0.17 77.35 1.89 1.59 0.20 32.90 1.52 47 1.67 1.3 0.11 1.20 0.08 90.20 1.96 0.09 -1.05 8.00 0.90 < .1
SHV-3XC 0.75 -0.12 103.29 2.01 1.87 0.27 48.80 1.69 54 1.73 1.7 0.23 1.00 0.00 81.10 1.91 0.10 -1.00 5.00 0.70 < .1
SHV-4XC 0.75 -0.12 123.50 2.09 1.86 0.27 62.30 1.79 45 1.65 1.6 0.20 0.80 -0.10 57.80 1.76 0.10 -1.00 6.00 0.78 < .1
SHV-5XC 0.78 -0.11 101.65 2.01 1.42 0.15 89.20 1.95 36 1.56 1.5 0.18 1.40 0.15 100.40 2.00 0.11 -0.96 2.50 0.40 < .1
I-1RC 0.30 -0.52 227.20 2.36 0.80 -0.10 27.00 1.43 300 2.48 1.7 0.23 3.90 0.59 96.00 1.98 0.09 -1.05 5.00 0.70 < .5
I-2RC 0.70 -0.15 207.30 2.32 0.70 -0.15 33.00 1.52 200 2.30 1.1 0.04 1.90 0.28 67.00 1.83 0.11 -0.96 5.00 0.70 < .5
I-3RC 0.30 -0.52 110.20 2.04 0.90 -0.05 29.00 1.46 100 2.00 1.1 0.04 2.40 0.38 151.00 2.18 0.10 -1.00 5.00 0.70 < .5
603-1RC 0.70 -0.15 28.80 1.46 0.70 -0.15 25.00 1.40 50 1.70 5.9 0.77 0.60 -0.22 60.00 1.78 0.05 -1.30 30.00 1.48 < .5
RC-1250N 0.49 -0.31 21.68 1.34 0.95 -0.02 5.80 0.76 21 1.32 6.6 0.82 1.20 0.08 75.90 1.88 0.03 -1.52 10.00 1.00 100
Average 0.62 -0.23 108.92 1.95 1.29 0.08 43.28 1.55 88 1.81 5.4 0.47 1.46 0.10 88.02 1.93 0.09 -1.06 8.59 0.84
SD 0.18 0.16 62.68 0.31 0.48 0.17 23.70 0.32 85 0.33 6.7 0.47 0.97 0.25 26.83 0.12 0.03 0.18 7.46 0.27
"+TH" 0.72 -0.14 143.17 2.12 1.55 0.17 56.23 1.73 135 1.99 9.0 0.73 1.99 0.23 102.67 2.00 0.11 -0.96 12.67 0.99
"-TH" 0.53 -0.31 74.68 1.78 1.03 -0.02 30.33 1.38 42 1.63 1.7 0.210 0.93 -0.04 73.36 1.86 0.08 -1.16 4.52 0.69
Antilog +TH 0.72 132.98 1.49 53.59 98.70 5.34 1.70 98.91 0.11 9.78
Antilog -TH 0.49 60.94 0.96 24.00 42.86 1.62 0.91 72.60 0.07 4.93
Two-tailed population confidence interval of 90% using Students small-sample t-test.  N=11.
Yellow high-lighted analyses represent positive rock chip anomalies.
Orange high-lighted analyses represent negative rock chip anomalies.
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