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1.0 SUMMARY  

 

Mine Development Associates (ñMDAò) has prepared this technical report on the Lookout Mountain 

gold project, Eureka County, Nevada, USA at the request of Timberline Resources Corp. 

(ñTimberlineò).  The purpose of this report is to provide a technical update on the Lookout Mountain 

project in support of an updated mineral resource estimate prepared by MDA.  This report was written in 

compliance with disclosure and reporting requirements set forth in the Canadian Securities 

Administratorsô National Instrument 43-101, Companion Policy 43-101CP, and Form 43-101F1.   The 

Lookout Mountain project has been previously described in two technical reports prepared for Staccato 

Gold Resources Ltd. (Russell, 2005, 2007).    

 

The Effective Date of this report is February 11, 2011. 

 

1.1 Location and Ownership 

 

Lookout Mountain is one of several projects located on what Timberline calls its South Eureka property, 

which covers an area of about 15,000 acres or over 23 square miles.  The South Eureka property is 

located in the southern part of the Eureka mining district in Eureka County, northeastern Nevada, about 

eight miles south of the town of Eureka.  The Lookout Mountain claim block is one of six blocks that 

comprise Timberlineôs South Eureka property. 

 

The Lookout Mountain project lies within the Lookout Mountain claim block, which consists of 373 

contiguous unpatented lode mining claims situated in portions of Sections 2-4, 9, and 10, Township 17 

North, Range 53 East, and Sections 8-10, 15-17, 20-22, 26-28, and 33-35, Township 18 North, Range 53 

East, Mount Diablo Base and Meridian.  BH Minerals USA Inc. (ñBH Mineralsò), a wholly owned 

subsidiary of Staccato Gold Resources, Ltd. (ñStaccatoò), has current record title ownership of the 

property; Staccato was acquired by Timberline in 2010 and is now a wholly owned subsidiary of 

Timberline, as is BH Minerals. 

 

BH Minerals leases the Lookout Mountain claim block from Rocky Canyon Mining Company.  The Rat 

and Selrat claim blocks of the Lookout Mountain property are subject to a 1.5% Gross Value Royalty 

that is capped at $1,500,000.  In addition, there is a 3.5% Gross Value Royalty that covers all of the 

claims of the Lookout Mountain claim block. 
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1.2 Exploration and Mining History  

 

Replacement deposits of lead-silver-zinc-gold mineralization were discovered in the Eureka district, 

north of the Lookout Mountain property, in 1864 and produced substantial amounts of lead, silver, and 

gold, primarily from 1870 to 1890.  Gold mineralization that contained no base metals and only minor, if 

any, silver was discovered at Windfall Canyon, about 3.5 miles northeast of Lookout Mountain, in 1904. 

The Windfall-type mineralization also differed from other mineralized bodies in the Eureka district in 

that they were low-grade gold shoots with indistinct assay walls.  After discovery of disseminated gold 

deposits in the region in the 1960s and renewed interest in the gold-only mineralization at Windfall, 

modern prospecting was initiated in the Lookout Mountain area in the 1960s. 

 

Amselco Exploration Inc. (ñAmselcoò) began the first major, and ultimately the largest, exploration 

program in the Lookout Mountain area in 1978.  They conducted extensive geologic mapping and soil 

and rock geochemical sampling, and drilled 309 conventional rotary, reverse circulation (ñRCò), and 

core holes between 1978 and late 1985.  Amselco discovered the mineralization that eventually became 

the Lookout Mountain open-pit mine at the northern end of Ratto Ridge and also discovered five other 

areas along Ratto Ridge that contain partially developed gold mineralization. 

 

Amselco optioned the Lookout Mountain property to consultants Campbell Foss and Buchanan in July 

1986, who entered into a joint venture that put Lookout Mountain into production in 1987, operated by 

Norse Windfall Mines Inc. (ñNorse Windfall Minesò).  Norse Windfall Mines mined 180,196 tons of 

mineralized rock averaging 0.12 oz Au/ton in 1987.  The ore was agglomerated and leached to produce 

17,700 ounces of gold at a recovery rate of 81%.  Operations were halted in late 1988, and the property 

was returned to the original landowners. 

 

The Lookout Mountain property was explored by EFL Gold Mine, Inc., Barrick Gold Exploration Inc., 

and Echo Bay Exploration, Inc. from 1990 to 1997.  Staccato Gold Resources, Ltd. (ñStaccatoò), 

through its wholly owned subsidiary BH Minerals, acquired the South Eureka district holdings, 

including the Lookout Mountain property, in April, 2005.  Staccato drilled 50 core and RC holes from 

2005 to 2008.   

 

Timberline acquired Staccato in June 2010, thereby acquiring the South Eureka property, including the 

Lookout Mountain project.  Timberline has since drilled 51 core and RC holes and has conducted 

geologic mapping, sampling, and metallurgical testing at Lookout Mountain. 

 

1.3 Geology and Mineralization 

 

Central Nevada was a shelf environment throughout Paleozoic time, interrupted by the Late Devonian to 

Early Mississippian Antler Orogeny with east-directed compression and thrust faulting whose primary 

feature was the Roberts Mountains thrust, exposed just west of the Eureka district.  During the Tertiary, 

several periods of igneous activity deposited a variety of volcanic and intrusive rocks throughout this 

region.  Extensional tectonics dominated the Tertiary throughout Nevada.  The South Eureka district lies 

on the southern end of the 100-mile-long, northwest-trending Battle Mountain ï Eureka trend, also 

known as the Cortez trend, which hosts a large number of sediment-hosted gold deposits and base-metal 

replacement deposits.   
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The sedimentary rocks exposed in the South Eureka district are of Cambrian through Devonian age and 

are made up of limestone, dolomite, and minor amounts of shale and quartzite that were deposited in a 

shallow-water miogeosynclinal environment.  They have been intruded by a Cretaceous pluton and 

several felsic dikes of Eocene age.  The Oligocene Ratto Springs rhyodacite and Sierra Springs tuff 

overlie the Paleozoic rocks.  Included within the Paleozoic section in the South Eureka district are the 

Ordovician Goodwin Formation of the Pogonip Group, which hosts gold mineralization at the nearby 

Archimedes deposit; the Cambrian Dunderberg Shale and Hamburg Dolomite, which host gold 

mineralization at the Lookout Mountain, Windfall, Paroni, and Rustler deposits on Timberlineôs South 

Eureka property; and the Devonian Bartine Limestone, which hosts gold mineralization a the Gold Bar 

mine to the northwest. 

 

A pronounced north-trending high-angle fault zone, the Ratto Ridge fault system, has localized 

jasperoids and gold mineralization in sedimentary units along more than 2.5 miles of strike length at 

Lookout Mountain.  This fault juxtaposes gently dipping Cambrian sedimentary rocks on the east 

against gently dipping Devonian sedimentary rocks on the west, an offset of perhaps 7,000 feet 

vertically along Ratto Ridge.  The Ratto Ridge fault system is cut by a number of northeast- and east-

trending, steeply south-dipping faults, and also by less prominent northwest-trending, steeply south-

dipping sets of faults. 

 

There are breccias of multiple origins at Lookout Mountain as evidenced in the pit and drill core.  Most 

appear to be collapse breccias, but there are also tectonic and probably depositional breccias, and these 

breccias host the bulk of the resources discussed in this report.  Timberline believes these breccias, 

which are collectively referred to as Lookout Mountain breccia in this report, are predominantly 

developed within the Hamburg Dolomite.  

 

The Lookout Mountain breccia has a northerly strike and moderate dip to the east.  The breccia is quite 

wide at the surface and typically thins down dip.  Jasperoid-rich zones are common in the upper portion 

of the breccia near its contact with the Dunderberg Shale, while the lower portion near the Secret 

Canyon Shale is characterized by a structural zone; both zones are frequently characterized by higher 

than average gold grades.  The highest-grades at Lookout Mountain appear to be controlled by favorable 

structural settings in both the breccia and overlying Dunderberg Shale.  The Secret Canyon Shale, which 

immediately underlies much of the breccia, rarely hosts mineralization. 

 

Gold mineralization at the Lookout Mountain project is Carlin-type disseminated sediment-hosted 

mineralization.  Characteristic alteration of these deposits is decalcification, argillization, and intense 

silicification, which forms jasperoid.  Gold is invariably accompanied by more or less silver and a halo 

of pathfinder elements commonly including arsenic, thallium, mercury, antimony, and barium.  In 

addition to the previously mined Lookout Mountain deposit, other concentrations of gold mineralization 

on the Lookout Mountain property have been identified at South Lookout Mountain, South Ratto Ridge, 

Triple Junction, and South Adit.  

 

At Lookout Mountain, and for 2.5 miles along Ratto Ridge, disseminated sediment-hosted gold 

mineralization has been found within the Lookout Mountain breccia, as well as the overlying Cambrian 

Dunderberg Shale.  Gold occurs in jasperoid that caps Ratto Ridge through to depths of 1,500 feet and is 

associated with strong surface arsenic, mercury, and antimony anomalies in soil and rock samples.  

Alteration is widespread, with decalcification and silicification being the most common types.  Argillic  
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alteration is also present, as is sanding of dolomites.  Gold is associated with pyrite, realgar, quartz, and 

clay.  The unoxidized mineralization at Lookout Mountain consists of disseminated arsenopyrite and 

arsenosiderite; assays ranging from 0.5 to over 1.0 oz Au/ton have been reported.   

 

1.4 Drilling and Sampling 

 

The Lookout Mountain project has been drilled by Newmont, Amselco, Barrick, Echo Bay, Norse 

Windfall Mines, EFL, Staccato, and Timberline.  The project database provided to MDA contains data 

from 585 holes, totaling 297,646 feet, including 45 core holes, 381 RC holes, and 159 rotary holes.  

Amselcoôs drilling program from 1978 through 1985 provided almost half of the holes in the current 

database.  Timberline drilled a total of 51 holes in 2010 and 2011, of which nine were core and 42 were 

RC. 

 

The various operators prior to Staccato used commercial laboratories for the preparation and analysis of 

their drill samples that were well recognized and widely used in the minerals industry.  In-house mine 

laboratories were also used for the 20 Norse Windfall Mines holes and some of the Amseclo holes, and 

many of these analyses utilized partial-gold extractions.  The Norse Windfall Mines gold data clearly 

understate grades in at least some of the holes. 

 

Staccato used ALS Minerals for their drill samples from the 2005 through 2007 programs and 

Inspectorate America Corp. (ñInspectorateò) in 2008.  Timberline used Inspectorate for assaying of their 

2010-2011 drill samples. 

 

1.5 Metallurgy  

 

Bottle-roll and column-leach testing was conducted on Lookout Mountain mineralization by Hazen 

Research, Inc., Heinen Lindstrom Consultants, McClelland Laboratories, Inc., and Kappes, Cassiday 

and Associates (ñKCAò) from 1985 to 1997.  Three sets of this early test work used composites of RC 

cuttings and drill core and yielded extractions ranging from 12% on unoxidized claystone to 94% on 

oxidized claystone.  Two of the tests were completed on bulk samples taken from the Lookout Mountain 

pit, with extractions ranging from 45% to 91%.  Several samples of jasperoid from bottle-roll tests 

suggest silica encapsulation may be a problem, and sulfide material showed very poor leaching 

capability. 

 

Timberline initiated metallurgical testing by KCA in 2010.  The program is ongoing, with tests of bulk 

samples completed and analyses of core composites still in progress.  Four bulk samples, representing 

various mineralization types, were taken from the Lookout Mountain pit.  Bottle-roll leach testing 

yielded extractions of 81 to 88% for the four samples.  Column-leach testing resulted in extractions of 

73 to 94% for the four samples, with the lowest result from massive jasperoid.  Although preliminary in 

nature, metallurgical tests on bulk samples from the Lookout Mountain pit suggest a run-of-mine heap-

leach scenario is plausible.  Column tests on crushed drill core will indicate if size reduction will help 

leach characteristics, particularly for jasperoid, which has a lower recovery than other material types 

tested. 

 

The original Lookout Mountain open pit produced 180,000 tons of mostly oxide gold mineralization 

grading 0.12 oz Au/ton in 1987; 1988 production records are not available.  The ore was hauled to the 
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nearby Windfall mine, where agglomerated pit material was processed on cyanide heap-leach pads.  

Recovery was estimated at 81%. 

 

1.6 Mineral Resource Estimate 

 

The gold resources at Lookout Mountain were modeled and estimated by evaluating the drill data 

statistically, utilizing the geologic interpretations provided by Timberline to interpret mineral domains 

on cross sections spaced at 50- and 100-foot intervals, rectifying the mineral domain interpretations on 

level plans spaced at 10-foot intervals, analyzing the modeled mineralization statistically to establish 

estimation parameters, and interpolating grades into a three-dimensional block model.  All modeling of 

the Lookout Mountain resources was performed using Gemcom Surpac® mining software.      

 

The Lookout Mountain Resources are presented in Table 1.1. 

 

 Table 1.1 Estimated Lookout Mountain Gold Resources 

 

 
 

The Lookout Mountain block-diluted mineral resources are tabulated using cutoff grades of 0.006 oz 

Au/ton for oxidized material and 0.030 oz Au/ton for unoxidized material.  These cutoffs are chosen to 

capture mineralization that is potentially available to open-pit extraction and heap-leach processing.  The 

higher cutoff applied to unoxidized material reflects probable lower heap-leach recoveries and/or more 

costly sulfide processing. 

   

1.7 Summary and Conclusions 

 

MDA has reviewed the project data and has visited the project site.  MDA believes that the data 

provided to MDA by Timberline are generally an accurate and reasonable representation of the Lookout 

Mountain project. 

 

The resources reported above are open along strike in both directions, as well as down dip.  The possible 

extension of the deposit south through to the South Adit target, located over a mile from the southern 

limit of the modeled mineralization, provides the best opportunity for near-term enhancement of project 

resources.  In addition, significant mineralization has been intersected west of the Ratto Ridge fault 

system, outside the resource limits, that warrants follow-up drilling.    

 

  

Tons oz Au/ton oz Au Tons oz Au/ton oz Au Tons oz Au/ton oz Au

2,240,000 0.040 89,000 11,400,000 0.018 197,000 13,640,000 0.021 286,000

Tons oz Au/ton oz Au

16,420,000 0.012 206,000

Measured Indicated Measured & Indicated

Inferred
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1.8 Recommendations 

 

The Lookout Mountain resources remain open in all directions, with the area between the southern limit 

of the resources and the South Adit target affording the best opportunity for material expansion of 

oxidized resources in the near term.  In addition, gold mineralization has been intersected in holes drilled 

to the west of the Ratto Canyon fault, beyond the western limits of the resources, particularly in the 

South Lookout Mountain area.   

 

Timberline plans to drill 36 holes, for a total of 22,760 feet, to test the targets discussed above during the 

2011 field season.  The estimated cost for this drill program is $1,587,000.  MDA believes Lookout 

Mountain is a project of merit, and the proposed program and budget warrant this level of expenditures.    
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2.0 INTRODUCTION  

 

Mine Development Associates (ñMDAò) has prepared this technical report on the Lookout Mountain 

gold project, located in Eureka County, Nevada, at the request of Timberline Resources Corp. 

(ñTimberlineò), a U.S.-based company listed on the TSX Venture Exchange and the NYSE Amex.  The 

Lookout Mountain project is one of several projects included within what Timberline refers to as the 

South Eureka property.  The focus of this report is on the Lookout Mountain portion of the property, 

located on the Lookout Mountain claim block.   

 

This report has been prepared in compliance with the disclosure and reporting requirements set forth in 

the Canadian Securities Administratorsô National Instrument 43-101, Companion Policy 43-101CP, and 

Form 43-101F1 (ñNI 43-101ò), as well as with the Canadian Institute of Mining, Metallurgy and 

Petroleumôs ñCIM Definition Standards - For Mineral Resources and Reserves, Definitions and 

Guidelinesò (ñCIM Standardsò) adopted by the CIM Council on December 2000 and modified in 2005 

and 2010. 

 

2.1 Project Scope and Terms of Reference 

 

The purpose of this report is to provide a technical summary of the Lookout Mountain project in support 

of an updated mineral resource estimate prepared by MDA.  The mineral resources were estimated and 

classified under the supervision of Michael M. Gustin, Senior Geologist for MDA.  Mr. Gustin is a 

qualified person under NI 43-101 and has no affiliations with Timberline except that of independent 

consultant/client relationship.  The mineral resources reported herein for the Lookout Mountain project 

are estimated to the standards and requirements stipulated in NI 43-101.   

 

The scope of this study included a review of pertinent technical reports and data provided to MDA by 

Timberline relative to the general setting, geology, project history, exploration activities and results, 

methodology, quality assurance, interpretations, drilling programs, and metallurgy.  MDA has relied on 

the data and information provided by Timberline for the completion of this report, including the 

supporting data for the estimation of the mineral resources. 

  

Mr. Gustin visited the Lookout Mountain project on January 6, 2011.  This site visit included reviews of 

mineralized core and reverse-circulation drill chips, examination of drill-hole cross sections showing the 

geologic model, investigations of representative exposures in road cuts and outcrops, and the inspection 

of sampling and logging procedures at an active reverse-circulation drill site.   

 

MDA has made such independent investigations as deemed necessary in the professional judgment of 

Mr. Gustin to be able to reasonably present the conclusions discussed herein.   

 

The Effective Date of this updated technical report is February 11, 2011. 

 

2.2 Definitions and frequently used acronyms and abbreviations 

 

Measurements are generally reported in English units in this report.  Where information was originally 

reported in metric units, conversions may have been made according to the formulas shown below; 

discrepancies may result in slight variations from the original data in some cases. 
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Frequently used acronyms and abbreviations 

AA  atomic absorption spectrometry 

Ag  silver 

Au  gold  

BLM  United States Department of the Interior, Bureau of Land Management 

cm  centimeter = 0.3937 inch 

°F  degrees Fahrenheit 

ft  foot or feet 

g/t  grams per tonne = 34.2857 ppm = 0.0292 oz/ton 

ha  hectare = 2.471 acres 

ICP  inductively coupled plasma 

in.  inch or inches  

kg  kilogram = 2.205 pounds 

km  kilometer = 0.6214 mile 

l  liter = 1.057 US quarts 

Ma  million years old 

mi  mile or miles  

µm  micron = one millionth of a meter 

m  meter = 3.2808 feet 

oz  troy ounce (12 oz to 1 pound) 

ppm  parts per million 

ppb  parts per billion 

R  range 

RC  reverse-circulation drilling method 

t, tonne metric tonne = 1.1023 short tons  

T  township 

 

 

Currency   Unless otherwise indicated, all references to dollars ($) in this report refer to currency of the 

United States.   
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3.0 RELIANCE ON OTHER EX PERTS 

 

The author is not an expert in legal matters, such as the assessment of the legal validity of mining 

claims, private lands, mineral rights, and property agreements in the United States.  MDA did not 

conduct any investigations of the environmental or social-economic issues associated with the Lookout 

Mountain project, and the author is not an expert with respect to these issues.   

 

MDA has relied on Timberline to provide full information concerning the legal status of Timberline 

Resources Corp. and related companies, as well as current legal title, material terms of all agreements, 

and material environmental and permitting information that pertain to the Lookout Mountain property.  

For the information summarized in Sections 0 (Land Area) and 4.3 (Agreements and Encumbrances), 

MDA has relied upon a document entitled Lookout Mountain Title Review prepared by G.I.S. Land 

Services (2008) for Staccato Gold Resources, Ltd. and provided to MDA by Timberline, as well as an 

update of that report prepared for Timberline by the law firm of Harris & Thompson (Thompson, 2011), 

also provided to MDA by Timberline.   

 

MDA has relied upon information provided by Timberline and Enviroscientists Inc., an environmental 

consulting firm based in Reno, Nevada, for the information in Sections 4.4 (Environmental Permits and 

Licenses) and 4.5 (Environmental Liabilities). 

 

Section 4.0 in its entirety is based on information provided by Timberline, and the author offers no 

professional opinions regarding the provided information. 
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4.0 PROPERTY DESCRIPTION AND LOCATION  

 

The author is not an expert in land, legal, environmental, and permitting matters.  Section 4.0 is based on 

information provided to the author by Timberline, including a 2008 title review prepared by G.I.S. Land 

Services for Staccato Gold Resources, Ltd. and a 2011 update to that title review that was prepared by 

the law firm of Harris & Thompson for Timberline (Thompson, 2011).  The author presents this 

information to fulfill reporting requirements of NI 43-101 and expresses no opinion regarding the legal 

or environmental status of the Lookout Mountain project, the Lookout Mountain claim block, or the 

South Eureka property. 

 

4.1 Property Location  

 

Lookout Mountain is one of several projects located on what Timberline calls its South Eureka property, 

which covers an area of about 15,000 acres or over 23 square miles.  The South Eureka property lies 

within the Eureka mining district at the southeastern end of the Battle Mountain ï Eureka (Cortez) 

mineralized trend of gold and base-metal deposits in northeastern Nevada (Figure 4.1).  The South 

Eureka property consists of six large claim blocks: the Lookout Mountain, Windfall-Hoosac, North 

Amselco, Hiero, South Ratto, and New York Canyon blocks (Figure 4.2). The focus of this report is 

solely the Lookout Mountain claim group, which covers the Lookout Mountain project and is the largest 

of the six claim blocks (Figure 4.3). 

 

The Lookout Mountain project is located in the southern part of the Eureka mining district in Eureka 

County, Nevada, about eight miles south of the town of Eureka, the Eureka County seat.  The property 

lies at the topographic junction of the south end of the Diamond Mountains with the east-central portion 

of the Fish Creek Range.  The Lookout Mountain claim block covers Lookout Mountain and Ratto 

Ridge in the northern part of surveyed Township 17 North, Range 53 East and in much of unsurveyed 

Township 18 North, Range 53 East, Mount Diablo Base and Meridian.  The approximate center of the 

Lookout Mountain property is located at 39Á 24ô 16òN, 115Á 58ô 56òW. The property is covered by the 

United States Geological Survey 7.5 minute Pinto Summit and Spring Valley Summit topographic 

quadrangle maps. 

 

In this report, the Lookout Mountain resource area is split into two blocks, with the dividing line at 

1696100N (this represents the northing value in terms of Nevada State Plane East, NAD27 coordinates, 

which is the coordinate system used for the project).  The resource area lying north of this line is 

referred to as North Lookout Mountain, which has been the focus of much of the drilling on the project 

and includes the previously mined open pit.  North Lookout Mountain contains the only Measured 

resources discussed in this report.  The South Lookout Mountain area, south of 1696100N, has had less 

drilling and has includes only Indicated and Inferred resources. 

 

 

  



                Technical Report, Lookout Mountain Project 

                    Timberline Resources Corp.        Page 11 
 
 

 

Mine Development Associates P:\Lookout Mountain\Reports\43-101_2011_LookoutMt\LookoutMt_ 43-101_2011_v8.docx 

May 2, 2010 5/4/2011 

Figure 4.1 Location of the Lookout Mountain Project 
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Figure 4.2 South Eureka Property Map 
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4.2 Land Area 

 

With the exception of the general description of ownership of unpatented mining claims in the U.S. and 

the information about surveying of the claims, the following information is summarized from the 2008 

title review of the Lookout Mountain claims by G.I.S. Land Services (2008) as updated by the law firm 

of Harris & Thompson in 2011 (Thompson, 2011). 

 

The Lookout Mountain claim group (Figure 4.3) consists of 373 contiguous unpatented lode mining 

claims situated in portions of Sections 2, 3, 4, 9, and 10, Township 17 North, Range 53 East and 

Sections 8, 9, 10, 15, 16, 17, 20, 21, 22, 26, 27, 28, and 33, 34, 35, Township 18 North, Range 53 East, 

Mount Diablo Base and Meridian.  The claims total approximately 6,368 acres (approximately 2,577 

hectares).  Appendix A lists the 373 unpatented mining claims that make up the Lookout Mountain 

claim block. 

 

Ownership of unpatented mining claims is in the name of the holder (locator), subject to the paramount 

title of the United States of America, under the administration of the U.S. Bureau of Land Management 

(ñBLMò).  Under the Mining Law of 1872, which governs the location of unpatented mining claims on 

Federal lands, the locator has the right to explore, develop, and mine minerals on unpatented mining 

claims without payments of production royalties to the U.S. government, subject to the surface 

management regulation of the BLM.  It should also be noted that in recent years there have been efforts 

in the U.S. Congress to change the 1872 Mining Law to include, among other items, a provision of 

production royalties to the U.S. government.  Currently, annual claim maintenance fees are the only 

federal payments related to unpatented mining claims.  Nevada BLM records of mining claims can be 

searched on-line at www.nv.blm.gov/lr2000/.  

 

Certificates of Location for each claim of the Lookout Mountain claim block were properly filed in 

Eureka County and the BLM.  As of February 2011, the claims have been properly maintained, based on 

the Annual Notice of Intent to Hold documents filed in Eureka County and on the Annual Maintenance 

Fee documents filed with the BLM.  Timberline reports that the annual fee of $140 per claim payable to 

the BLM, the annual filing fee of $10.50 per claim, and $4.00 for a Notice of Intent to Hold Mining 

Claims due to Eureka County were paid in 2009 and 2010 and totaled $56,140.50 per year.  A ñone-

timeò state fee assessment on all unpatented claims that was imposed in 2010 by the Nevada legislature 

is due no later than June 1, 2011 for the 2009-2010 assessment year.  This fee will be $85.00 per claim 

for the Lookout Mountain claim block. 

 

MDA has not reviewed any documentation that indicates the claims have been surveyed, although 

Timberline believes that Amselco did in fact survey the claim block.  There is no requirement to conduct 

a survey in order to hold the claims.  

http://www.nv.blm.gov/lr2000/
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Figure 4.3 Lookout Mountain Claim Block Showing Resource Outline 
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4.3 Agreements and Encumbrances 

 

The 373 claims were located by various owners, and after a series of transactions they were consolidated 

under the single ownership of Rocky Canyon Mining Company (G.I.S. Land Services, 2008).  Through 

an Assignment of Lease executed April 14, 2008, Staccato Gold Resources, Ltd. (ñStaccatoò) acquired 

leasehold title for the mineral rights of the claims from Century Gold LLC, who had previously leased 

the property from Rocky Canyon Mining Company (G.I.S. Land Services, 2008).  As of February 2011, 

current record title ownership for the property is vested in BH Minerals USA Inc. (ñBH Mineralsò), a 

wholly owned subsidiary of Staccato (Thompson, 2011).  As described in Section 4.3.2, Timberline 

acquired Staccato in 2010, and Staccato is now a wholly owned subsidiary of Timberline, as is BH 

Minerals.  Section 6.1 describes the history of the property in more detail. 

4.3.1 Agreement between Staccato Gold Resources Ltd. and Rocky Canyon Mining Company 

 

Staccato acquired Century Gold LLC, who had leased the Lookout Mountain claim block from Rocky 

Canyon Mining Company under a Mining Lease and Agreement dated August 22, 2003, and amended 

on June 1, 2008 (G.I.S. Land Services, 2008).  The term of the lease is 20 years, commencing on June 1, 

2008.  Staccato must pay an annual advanced royalty payment of $72,000 in addition to the BLM and 

Eureka County fees described in Section 0.  The royalties included in this agreement are described in 

Section 4.3.3. 

 

Staccato assigned its interest in the lease and agreement to BH Minerals on September 22, 2008 

(Thompson, 2011).  Although Thompson (2011) states that the lease dated August 22, 2003 is 

extinguished, Timberline states that the lease between Rocky Canyon Mining Company and BH 

Minerals is still in force, as are its annual advanced royalty payments and royalty obligation. 

4.3.2 Acquisition of Staccato Gold Resources Ltd. by Timberline Resources Corp. 

 

According to press releases by Timberline dated March 23, June 1, and June 3, 2010, on June 2, 1010 

Timberline acquired Staccato Gold Resources Ltd. (ñStaccatoò) and Staccatoôs South Eureka property 

through a plan of arrangement whereby Timberline acquired all of the issued and outstanding common 

shares of Staccato by means of a share exchange.  As a result of this arrangement, Staccato is now a 

wholly owned subsidiary of Timberline.  

4.3.3 Royalties on the Lookout Mountain Claim Group 

 

The Lookout Mountain claim group is subject to the following royalties as summarized from the 2008 

title report (G.I.S. Land Services, 2008): 

  

¶ 1.5% Gross Value Royalty payable to Geneve and Mary Bisoni on production from the Rat and 

Selrat claim groups (the Trevor and Dave claims are not included).  This royalty is capped at 

$1,500,000.   

¶ 3.5% Gross Value Royalty payable to Rocky Canyon Mining Company on production from the 

Rat and Selrat claim groups and the Dave and Trevor claims. 
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The updated title review by Harris & Thompson (Thompson, 2011) found no transfers of these royalties 

of record, so they remain vested as described above. 

 

4.4 Environmental Permits and Licenses 

 

A Notice allows for up to five acres of disturbance on public lands without having to go through a Plan 

of Operations and an associated environmental review process under the National Environmental Policy 

Act (ñNEPAò). The Notice requires a map and description of the proposed activities and the placement 

of a reclamation bond, which for a Notice is almost always in the form of cash, with the BLM or the 

State of Nevada bond pool to cover the costs of reclamation should the operator default on their 

reclamation responsibility. The funds associated with the bond are returned to the company once 

reclamation is deemed complete by the BLM.  Staccato held three Notices in the project area with a total 

of 12.62 acres of surface disturbance acknowledged. Staccato conducted surface exploration drill 

programs from 2005 to 2007 under one Notice authorized by the Bureau of Land Management (BLM) 

Mount Lewis Field Office, which covered the North Lookout Mountain and South Lookout Mountain 

areas, and two Notices for the 2008 program that covered the South Adit and Rocky Canyon areas. 

Staccato created 3.22 acres of disturbance under Notice NVN-085633, 4.68 acres under Notice NVN-

085698, and 4.72 acres under Notice NVN-080923.  

 

On November 1, 2007 the Notice NVN-080923 expired, triggering a one-year wait period before 

exploration activities could resume in the area covered by the Notice. However, Staccato was able to 

conduct reclamation activities (earthwork and reseeding) during 2007 and 2008. As of April 2011, the 

BLM has released the portion of the bond associated with the earthwork activities for the 4.64 acres of 

surface disturbance. As of April 2011, the re-vegetation portion of the bond for 4.64 acres of surface 

disturbance has not been released. The remaining reclamation responsibility associated with the Notice 

(NVN-080923) has been rolled into the Lookout Mountain Exploration Project Plan of Operations 

(NVN-086574).  

 

In March 2009, Staccato submitted the Lookout Mountain Exploration Project Plan of Operations to the 

BLM Mount Lewis Field Office. The BLM completed an environmental assessment (ñEAò) to meet 

their requirements under NEPA and approved the Plan of Operations (NVN-086574) in September 

2010. This Plan of Operations authorized up to 266.4 acres of exploration-related surface disturbance 

within the project area. The exploration would occur in phases and each phase would be outlined in a 

work plan that would be submitted to the BLM prior to conducting work under that phase. A 

reclamation bond for this Plan of Operations was placed with the BLM in the amount of $240,586, 

which covers 30.53 acres of surface disturbance. The Nevada Division of Environmental Protection, 

Bureau of Mining Regulation and Reclamation (ñBMRRò) approved a Nevada Reclamation Permit (No. 

0307) for the project in August 2010. Timberline has assumed the responsibility and liability for, and is 

currently operating under, the Plan of Operations (NVN-086574).  Additional funding for the bond will 

be required for future exploration work under the Plan of Operations that is beyond the scope of the 

Phase 1 activities.   

 

Exploration activities covered by the Plan of Operations consist of exploration drilling from existing 

disturbance and constructed drill sites that would be accessed by existing roads and new road 

construction, construction of trenches or bulk sampling, and the installation of up to three ground water 

monitoring wells. Project activities would continue to be conducted in phases. By April 15th of each 
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year, Timberline is required to provide to both the BLM and NDEP a map showing existing disturbance, 

new disturbance created during the reporting year and, any reclamation completed. Timberline must also 

provide a plan map outlining the proposed drilling activities for the current-year exploration program. 

Timberline is allowed to utilize any approved disturbance created in prior-year work plans and to 

construct any disturbance that was authorized in prior-year work plans. 

 

4.5 Environmental Liabilities  

 

The property was previously mined in the 1980s for gold. This mining operation resulted in the 

development of an open pit, a waste-rock dump, a haul road, and exploration drill roads. It appears that 

all processing of the ore occurred off site. A certain amount of reclamation has been completed on the 

mining-related surface disturbance; however, that reclamation is not consistent with the current 

reclamation standards. To date, Timberline has not been held responsible for re-contouring or reclaiming 

the existing open pit and waste dump at Lookout Mountain. It is reasonable to expect that as long as 

Timberline does not reactivate the disturbance associated with the waste-rock dump or the open pit, 

Timberline will continue to not be liable for any additional reclamation. 

 

Under the Plan of Operations, Timberline assumes responsibility for approximately 12.62 acres of 

Notice-level disturbance created by Staccato from 2005 to 2008, and 8.5 acres of existing post-1981 

disturbance created by prior exploration programs and utilized by Staccato. The disturbance acreage has 

been rolled into the Plan of Operations and bonded for under the Phase 1 exploration activities. In 

addition, there are approximately 8.5 acres of post-January 1, 1981 roads within the Project Area that 

Timberline will be required to close. This disturbance acreage has also been rolled into the Plan of 

Operations and accounted for under the current bond.  Timberline will also be required to reclaim other 

post-January 1, 1981 existing roads within the project area that are utilized for project-related activities.  
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5.0 ACCESSIBILITY, CLIMA TE, LOCAL RESOURCES, INFRASTRUCTURE, AND 

PHYSIOGRAPHY  

 

The following information is taken primarily from Russell (2005, 2007). 

 

5.1 Access to Property 

  

Access to the property is via U.S. Highway 50, which passes to the north and east of the Lookout 

Mountain property, and then through unpaved County roads maintained by Eureka County.  The 

northern part of the Lookout Mountain claim group is accessed by the Windfall Canyon Road and its 

westward extension (the former haul road for the Lookout Mountain mine), which turns southwest off 

U.S. 50 approximately two miles south of Eureka.  The southern part of the Lookout Mountain group is 

accessed by traveling approximately eight miles south of Eureka on U.S. 50 to South Gate, then 

approximately two miles south-southwest on the Fish Creek Valley road to a turnoff to the west and 

northwest on the Ratto Canyon  Road.     

 

Many dirt tracks within the property provide access to various localities at the project.   

 

5.2 Climate  

 

The Lookout Mountain area is characterized by the high-desert climate of the Great Basin.  The climate 

is semi-arid with moderate winter snows and occasional thunderstorms that can include heavy rains from 

time to time during otherwise hot and dry summers.  November snow commonly lingers until April in 

the higher elevations, and several feet of snow often accumulate on the property during the winter 

months.  Access is not publically maintained off the paved roads during winter.   

 

Temperatures range from as cold as -10ºF in winter to occasional days near 100ºF in summer. Summer 

temperatures usually consist of many consecutive days of over 90º F.  Winter temperatures are usually in 

the 20º to 35ºF range.  Precipitation amounts vary from year to year, averaging about 10.0 inches 

annually for the area.     

 

At Eureka, located eight miles north of the property, the average temperature is 44°F, with an average 

high of 61.9°F and an average low of 26.7°F.  Average annual precipitation is 10.1 inches.  

 

Mining can be conducted year round, but heavy snows may impede exploration during the winter. 

 

5.3 Physiography 

 

The Lookout Mountain project is located in the Basin and Range physiographic province, characterized 

by generally north-trending fault-bounded ranges separated by alluvial valleys.  The terrain  on  the  

property  is  rugged,  with  high  ridges,  steep  canyons,  and  narrow  valleys.  Elevations range from 

7,000 to 9,000 feet.  Ridges show abundant bedrock exposures; slopes and valleys are typically covered 

by soil and alluvium.  Sagebrush abounds in lower-elevation areas, while juniper and pinion cover the 

higher elevations. Grasses and shrubs grow on the highest ridge tops (Figure 5.1).    
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Figure 5.1  Physiography of the Lookout Mountain Area 

 

 
 

5.4 Local Resources and Infrastructure 

 

The  Lookout Mountain property  is  situated  in  north-central  Nevada  in  an  area  with established 

mining infrastructure. Transmission power lines serve Eureka from the north.  Essential services such as 

food and lodging are available in Eureka, including dockage for shipments of heavy equipment. 

Eurekaôs estimated 2010 population was 610 (U. S. Census).  A small airport at Eureka is available for 

private air transport, and regularly scheduled air service is available in Elko, Nevada, about a two hoursô 

drive north of the property. US Highway 50 that crosses Nevada in an east-west direction lies to the 

north and east of the property.  The Union Pacific Railroad runs parallel to Interstate 80 about 85 miles 

north of the property. 

 

Skilled miners and mining professionals are available at Eureka and 100 miles to the north at Carlin, 

Elko, and Spring Creek.  Mining supplies and services are available at Carlin and Elko.   
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6.0 HISTORY  

 

6.1 Exploration History  

 

The following information is taken from Russell (2005, 2007), Morris (2007), Edmondo (2008), Shawe 

and Nolan (1989), and Emmons (1995, 1996), with additional references as cited. 

 

Exploration in the Eureka area began around 1860, and the Eureka mining district was discovered in 

1864. Production of lead-silver-zinc-gold mineralization from small bonanza mines dates from 1865.  

Early production from the district was from oxidized, gold-rich, manto-like replacement deposits in 

Paleozoic carbonate rocks near Cretaceous stocks.  In addition to gold, the Eureka deposits produced 

substantial amounts of lead and silver.  Several small lead-silver-gold mines were discovered in the 

South Eureka district (also known as the Secret Canyon district) about one mile east of Lookout 

Mountain/Ratto Ridge during this same time period.  Incomplete production records prior to the 1950s 

suggest that production of gold, silver, copper, lead, and zinc from the Eureka district may have totaled 

$122 million (in 1962 dollars) (Nolan, 1962).  About 1.65 million ounces of gold were produced from 

the Eureka district, mostly during the period from 1870 to 1890 (Shawe and Nolan, 1989).   

 

Gold mineralization that contained no base metals and only minor, if any, silver was discovered in 1904 

at Windfall Canyon, about 3.5 miles northeast of Lookout Mountain.  The mineralization was largely 

oxidized and siliceous.  The Windfall mine had early gold production from 1904 until 1908 and 1909 to 

1912 (Vanderburg, 1938).  Windfallôs mineralization differs from the other mineralized bodies in the 

Eureka district in that the Windfall is characterized by low-grade gold shoots with indistinct assay walls, 

and gangue minerals as well as iron, lead, silver, and zinc are generally absent from the Windfall 

mineralization.  Windfallôs gold mineralization occurs in altered Hamburg dolomite.  Individual 

mineralized shoots show both structural and stratigraphic control, localized by the intersection of 

northeast-striking fissures with the uppermost beds of the Hamburg dolomite (Nolan, 1962).  Most of 

the old stopes terminated above the 200-foot level, and none extended below the 300-foot level (Nolan, 

1962). 

 

Disseminated gold deposits were discovered in the region in the 1960s, and there has been extensive 

exploration for, and development of, such deposits since then.  Renewed interest in the gold-only 

mineralization at Windfall brought modern-day prospectors into the Lookout Mountain area in the 

1960s.   

 

Cordero Mining Co. (Sun Oil Company) drilled several core and rotary holes in the Pinnacle Peak and 

Lookout Mountain areas in the 1960s.  The drilling was investigating mercury vapor anomalies, but no 

results are available (Jonson, 1991). 

 

Newmont Mining Corp. (ñNewmontò) drilled five holes in the Prospect Peak/Rocky Canyon area to the 

north of Lookout Mountain in 1963 while exploring for porphyry molybdenum mineralization.  A log 

with a database printout of assays for one core hole (#609) was among the data provided to MDA.  Hole 

609 was drilled to a depth of 1,525 feet and intersected 50 feet averaging 0.023 oz Au/ton from 450 to 

500 feet in a silicified, pyritized fault zone (Jonson, 1991).  That hole also intersected metasomatic 

alteration associated with granitic dikes that included magnetite, quartz, sericite, pyrite, molybdenite, 

fluorite, and calcite mineralization (Mako, 1993a). 
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The South Eureka property was idle from 1963 until 1974, when the Bisoni brothers staked 48 Rat-

series claims on Ratto Ridge, based on anomalous gold, arsenic, antimony, and mercury results from 

rock-chip sampling.  The original Bisoni Rat-series claims are part of the current property. 

 

The largest exploration program was begun by Amselco Exploration Inc. (ñAmselcoò) in 1978, after 

signing a lease with option to purchase agreement with the Bisoni brothers.  Amselco subsequently 

staked 138 Selrat-series claims that adjoin the Rat claims and are also part of the current property.  

Amselco  conducted extensive  geologic  mapping,  soil  and  rock  geochemical sampling (1,100 rock 

samples),  and  an  initial  15-hole  reverse circulation (ñRCò) drilling program, which tested gold 

mineralization identified by  geochemical  anomalies and jasperoid bodies  developed  along  the  north- 

trending  Ratto Ridge fault, which forms the crest of Ratto Ridge.  This drilling discovered significant 

sediment-hosted disseminated gold mineralization at depth.  Amselco ultimately drilled 307 

conventional rotary and RC holes and two core holes between 1978 and late 1985, which led to the 

discovery of mineralization that eventually became the Lookout Mountain open-pit mine at the northern 

end of Ratto Ridge.  Amselco also discovered five other areas along Ratto Ridge which contain partially 

developed gold mineralization: South Lookout Mountain, Pinnacle Peak, Triple Junction, South Ratto 

Ridge, and South Adit.  In the summer of 1985, Amselco discovered mineralization in Devonian rocks 

on the crest of Ratto Ridge, west of the known mineralization in Cambrian rocks.   

 

Amselco optioned the Lookout Mountain property to consultants Campbell Foss and Buchanan (ñCFBò) 

in July 1986 (Cargill, 1988).  CFB, through their company Viking Minerals, entered into a joint venture 

with two other private companies; the joint venture was called the Eureka Venture, Inc., which in turn 

owned a company called Norse Windfall Mines Inc. (ñNorse Windfall Minesò) (Cargill, 1988).  Norse 

Windfall Mines was the operator of the South Eureka property, with day-to-day management of the 

operation by CFB on a contract basis.  Also in 1986, Amselco was acquired by BP Minerals Company 

(ñBPò). 

 

Norse Windfall Mines continued work at Lookout Mountain.  They took 943 rock samples over the 2.5-

mile length of Ratto Ridge, which identified at least nine areas of ñstrong mineralizationò (Jonson, 

1991).  Norse Windfall Mines drilled 20 LM-series exploration holes in 1986 and put the Lookout 

Mountain mine into production in 1987.  Norse Windfall Mines mined at Lookout Mountain in 1987 and 

1988, hauling the ore 10 miles to leach pads at the Windfall mine.  Cargill (1988) and Jonson (1991) 

reported that Norse Windfall Mines mined 180,196 tons of mineralized rock averaging 0.12 oz Au/ton in 

1987.  The ore was agglomerated and leached to produce 17,700 ounces of gold at a recovery rate of 

81%.  MDA has no information on production from 1988.  Financial, management, logistical, and 

metallurgical problems halted operations, and the property was returned to the original landowners. 

 

Jonson (1991) reported that in 1987, BP collected 39 rock samples, some of which were over the so-

called Haul Road anomaly north of Lookout Mountain, and in 1988 collected 58 rock-chip samples from 

the extreme southern end of Ratto Ridge, from which no anomalous gold values were reported. 

 

EFL Gold Mine, Inc. (ñEFLò) purchased the Rat- and Selrat-series claims from Bisoni and Amselco/BP 

in 1990 (Jonson, 1991).  They took  bulk  samples  from  the  floor  of  the  Lookout  Mountain  pit that 

returned assays of 0.10 to 0.135 oz Au/ton.  They also excavated three backhoe trenches in iron-stained 

volcanic tuff, but two samples from each of the three trenches were barren (Jonson, 1991).  EFL drilled 

11 RC holes in 1990 (EFL-1 through EFL-9, M1, M1-A), two of which, drilled 500 feet (152 meters) 
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into the floor of the pit, intersected both oxide and sulfide gold mineralization below the pit floor 

(Jonson, 1991).  The database used by MDA does not include the M1 and M1-A holes.  

 

Summit Minerals, Inc. acquired the property from EFL in December 1990 (G.I.S. Land Services, 2008; 

Jonson, 1991).  Rocky Canyon Mining Company acquired the Lookout Mountain claim group from 

Summit Minerals, Inc. through an agreement in November 1991 (G.I.S. Land Services, 2008; Jonson, 

1991). 

 

Barrick Gold Exploration Inc. (ñBarrickò) leased the Lookout Mountain property from Rocky Canyon 

Mining Company in February 1992 (Mako, 1993a).  Barrick completed geologic mapping, took more 

than 500 soil samples to expand and fill in Amselco's grid, and drilled in various places, primarily along 

Ratto Ridge and for about a mile north of the ridge.  Drilling targeted favorable stratigraphy at depth 

near fault intersections (Mako, 1993a, 1993b).  North American Exploration, Inc. conducted the soil 

sampling over the same two grids used for the ground magnetic survey described below.  The soil 

samples were collected on 300-foot by 300-foot sample spacing, and samples were analyzed for 15 

elements by ICP (inductively coupled plasma) analysis at the laboratory of MB Associates.  Several 

anomalous areas were found east of Ratto Ridge, but the Magnetic Canyon area was found to be 

relatively non-anomalous. 

 

Work by Barrick also included air and ground geophysics (Mako, 1993a).  Aerodat, Ltd. surveyed 160 

line-miles at a line spacing of 1/8 mile over the Lookout Mountain and surrounding area in March 1992.  

This air survey included magnetic, electromagnetic, apparent resistivity, VLF-EM, and radiometric 

surveys.  Barrick felt that the magnetic data were the most useful and identified three significant 

anomalous areas: a circular positive anomaly in the Rocky Canyon area, a series of magnetic highs 

between the Lookout Mountain pit and Surprise Peak that extends about a mile south along Ratto 

Canyon; and a linear zone in the drainage west of Grays Canyon in the southwest part of the property.  

Geo-Western was contracted to survey three reconnaissance ground induced polarization 

(ñIPò)/resistivity lines in the Lookout Mountain pit area to determine if the high-grade sulfide 

mineralization below the pit could be detected by this method; at the time of Makoôs (1993a) report, 

anomalies had been identified but not drill tested, and MDA has found no subsequent information.  

North American Exploration, Inc. was contracted to conduct ground magnetic surveys over two grids:  

one between Ratto Ridge and Ratto Canyon and the second covering the aeromagnetic anomalies and 

local jasperoid occurrences in Magnetic Canyon.  Some of the magnetic highs are associated with areas 

mapped as being underlain by Paleozoic rocks, which suggests the presence of concealed intrusions.  

Most of the magnetic anomalies in Magnetic Canyon appeared to be associated with outcrops of Tertiary 

volcanic tuff.  

 

A geochemical vectoring study was conducted by MagmaChem Exploration, Inc. (Mako, 1993a) for 

Barrick in an attempt to define hydrothermal fluid pathways and aid in the search for high-grade 

mineralization.  The geochemical study was made along Ratto Ridge and included collection of 

approximately 800 rock and drill samples with multi-element ICP and graphite furnace analyses by MB 

Associates in California and ICP and neutron activation analysis by Activation Laboratories in Canada 

(Russell, 2005, 2007).  This study showed that groups of elements common in sediment-hosted gold 

deposits in other areas were also statistically significant at Ratto Ridge.  Mapping, together with results 

of the geochemistry, indicated that mineralization was apparently strongly controlled by east-northeast- 

and north-northwest- to northwest-trending cross structures near or at the point they intersect the north-
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trending Ratto Ridge fault and the Cambrian Dunderberg Shale and Hamburg Dolomite.  This work 

identified 14 exploration targets in the Ratto Ridge area (Mako, 1993a).   

 

Much of Barrickôs work focused on the deeper potential in the Cambrian Dunderberg Shale east of the 

Ratto Ridge fault and on the potential of Devonian Nevada Group rocks, especially the Bartine 

Limestone, west of the fault.  Outcrops of Bartine Limestone in the area show weak gold mineralization, 

strong alteration, and anomalous pathfinder element geochemistry.  Barrick drilled a total of 40 RC 

holes in the Lookout Mountain property.  Drilling of their geological and geochemical targets, as well as 

additional drilling in areas of known mineralization previously discovered by Amselco, encountered 

insufficient mineralization to meet Barrick's corporate objectives and led them to drop the project in 

June 1993. 

 

Echo Bay Exploration, Inc. (ñEcho Bayò) leased the Lookout Mountain claim group in August 1993 

from Rocky Canyon Mining Company (G.I.S. Land Services, 2008; Jonson, 1991). Of the 373 claims 

that comprised Echo Bayôs property by 1998, 52 of the claims were owned by the Bisoni family of 

Eureka; 319 claims were owned by Rocky Canyon Mining Company; and two were staked by Echo Bay 

(Alta Gold Co., 1999). Echo Bay explored the Lookout Mountain area through December 1997, not only 

examining Ratto Ridge, but also acquiring additional ground to the north, south, and southwest. They 

conducted mapping, soil and rock-chip sampling, and scattered drilling in the area, exploring deep high-

grade potential in the Cambrian Dunderberg Shale and Hamburg Dolomite and testing Devonian Nevada 

Group targets west of the Ratto Ridge fault. Their soil sampling in 1994 through 1996 covered the non-

alluviated areas of nearly the entire claim block with a total of 2,343 soil samples collected and analyzed 

for gold, silver, arsenic, antimony, and mercury. Some samples were also analyzed for base metals. 

Echo Bay also collected about 150 surface rock-chip samples during 1994 and 1995. Numerous 

anomalies were identified through these geochemical sampling programs. They also undertook a CS-

AMT (Controlled Source Audio-Frequency Magneto-Telluric) survey in the Ratto Canyon area in 1994. 

According to Emmons (1998), Echo Bay drilled 106 RC holes at Lookout Mountain from 1994 through 

1997, for a total of 71,535 feet, although Timberline believes only 105 holes were drilled, which is the 

number of holes in the project database used by MDA.  Most of Echo Bayôs drilling took place just 

north of Lookout Mountain (Edmondo, 2008). Their best intercepts were as follows (the true thickness 

of all intercepts is uncertain): 

 

¶ 33.5 meters (110 feet) grading 0.043 oz Au/ton in the Dunderberg in EBR 27; 

¶ 35 meters (115 feet) grading 0.043 oz Au/ton in the Nevada Group in EBR-9; and 

¶ 27.4 meters (90 feet) grading 0.028 oz Au/ton in an offset of EBR-9. 

 

Alta Gold Company (ñAltaò) subleased 227 of Echo Bayôs 373 claims in December 1997, staked five 

additional claims, and began permitting a delineation-drilling program (Alta Gold Co., 1999). Alta 

conducted metallurgical test work on mineralized pit samples and drill cuttings from the Lookout 

Mountain open pit in 1997 as part of their due diligence study (Langhans, 1997).  In 1999, Alta acquired 

the remaining 146 claims from Echo Bay that covered the Rocky Canyon area in the northern portion of 

the Lookout Mountain property (Wilson, 1999).  Jennings and Schwarz (2005) indicated Alta had 

studied the dataset for Lookout Mountain from 1997 to 1999, but aborted their plans for permitting, 

exploration, and development of the Lookout Mountain mineralization. MDA has no information on any 
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other exploration that Alta may have conducted on the property.  Alta dropped the property in May 1999 

(G.I.S. Land Services, 2008). 

 

Century Gold LLC (ñCenturyò), a privately held exploration firm, leased the Lookout Mountain claim 

block from Rocky Canyon Mining Co. in August 2003 (G.I.S. Land Services, 2008) along with four 

other claim blocks in the South Eureka district.  

 

Staccato purchased Centuryôs land holdings in the district, including Centuryôs rights to the Lookout 

Mountain property, in April  2005 (G.I.S. Land Services, 2008; G. Edmondo, personal communication, 

2011). A three-hole core drilling program was initiated in the Lookout Mountain pit on November 5, 

2005, and 16 core holes were drilled in and immediately adjacent to the south end of the pit between 

February 5 and July 13, 2006. Staccato continued drilling through the spring of 2007.  The drill 

programs were designed to confirm the existence of mineralization encountered in previous RC and 

conventional rotary drilling, to compare the results from core and rotary drilling, and to collect higher-

quality geologic information through core drilling.  Based on their drilling, Staccato recognized that the 

mineralization is hosted in collapse breccias formed by decalcification of the host rocks, and iron-rich 

dolomite, zebra dolomite, sooty pyrite, and other alteration types commonly associated with Carlin-type 

deposits were identified (Mathewson, 2006).  Staccato drilled a total of 25 core holes (BH-series) from 

2005 to 2007.  

 

In 2008, after management changes, Staccato began a new exploration program designed to test gold 

mineralization outside of the Lookout Mountain pit area and a technical program was initiated that was 

designed to bring the Lookout Mountain resource to pre-feasibility stage. Staccato drilled an additional 

seven core and 18 RC holes (BHSE-series) in the South Adit, Pinnacle Peak, Triple Junction, and Rocky 

Canyon areas during this phase.  Another goal of the drilling was to develop a better structural and 

stratigraphic understanding of the numerous gold zones present along Ratto Ridge.  The seven core 

holes were drilled primarily for stratigraphic purposes and covered the strike extent of Ratto Ridge. 

 

 In addition to drilling, Staccato extended soil sample grids by taking an additional 1,100 samples, 

completed a detailed ground magnetic survey to identify structural trends important to mineralization, 

and began surface geologic mapping.  Staccato mapped surface exposures at 1:2,400 and 1:4,800 scales 

along Ratto Ridge. To generate consistency in identification of formations, Staccato initiated re-logging 

of old drill cuttings and core and began three-dimensional modeling efforts. This work was ongoing up 

to the merger with Timberline Resources, and the results of this work were used to re-interpret geology, 

structure, and mineralization necessary for pre-feasibility work (Edmondo, 2010b). 

 

Timberline acquired the South Eureka property, including the Lookout Mountain project, in June 2010 

through its acquisition of Staccato (Timberline press releases dated March 23, June 1, and June 3, 2010).  

Timberlineôs exploration is described in Section 10.0. 
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6.2 Past Production 

 

The first gold bar was poured at Lookout Mountain in January 1987 (Cargill, 1988).  Norse Windfall 

Mines operated the heap-leach mine between 1987 and November 1988 (Jonson, 1991).  Production 

from January through December 1987 totaled 180,196 tons averaging 0.12 oz Au/ton and yielded 17,700 

ounces of gold; recovery was 81% (Cargill, 1988; Jonson, 1991).  MDA has no information regarding 

the actual production between January and November 1988.    

 

The ore was hauled 10 miles from the pit to the Windfall mine for crushing, agglomeration, and heap 

leaching.  Recovery was expected to be 85 to 90%, but problems by the mining contractor resulted in the 

lower recovery (Jonson, 1991, citing an August 1988 report not available to MDA).  The cutoff mining 

grade was 0.02 oz Au/ton due to the long haul to the agglomerator (Jonson, 1991).  Mining reportedly 

was discontinued due to unspecified financial, management, logistical, and metallurgical problems, as 

well as a lawsuit (Russell, 2005; Alta Gold Co., 1999).  

 

Production has also come from the nearby Windfall, Rustler, and Paroni open-pit mines elsewhere on 

Timberlineôs South Eureka property, as well as from the Archimedes mine discovered by Homestake 

Mining Company, which is about five miles north of the Lookout Mountain property and one mile 

northwest of the town of Eureka.  Production from the Windfall, Rustler, and Paroni mines in the 1980s 

totaled about 2.8 million tons averaging 0.04 oz Au/ton (Russell, 2005). 

 

6.3 Historic Mineral Resource and Reserve Estimates  

 

All of the following estimates and their classifications pre-date NI 43-101 reporting requirements and 

are not known to be NI 43-101 compliant; they are presented here only as historical information.  

Terminology used by the authors of these reports, such as ñreservesò and ñresources,ò is shown in 

quotation marks and may not reflect the use of those terms as defined by NI 43-101.  MDAôs current 

estimate of the Lookout Mountain resource is described in Section 17.0. 

  

Jonson (1991) tabulated pre-mining ñreservesò of the original Lookout Mountain deposit, whose pre-

mining dimensions were 1,100-feet long by 150-feet thick by 150-feet wide (Table 6.1); these ñreservesò 

were based on 115 drill holes totaling 38,265ft. Schwarz (2005) noted that the Amselco estimates were 

ñinformalò and that the Independent Mining Consultant Inc.ôs were more conservative, but that neither 

met the standards of NI 43-101. Asher (1986) estimated ñreservesò and ñglobal resourcesò for the 

Lookout Mountain deposit as part of Tenneco Minerals Companyôs (ñTennecoò) review of the property 

as a submittal (Table 6.1).  Asher described the deposit as being about 1,200-feet long and 300-feet 

wide, differing from Jonsonôs (1991) dimensions described above.  Tennecoôs estimate was based on 50-

foot cross-sections provided to Tenneco by Amselco, a tonnage factor of 15 cubic feet per ton, and a pit 

slope of 45°. Asher reported that based on preliminary bottle-roll tests, refractory mineralization is 

encountered below 200 feet; of his total ñglobal resource,ò 600,000 tons with a grade of 0.077 oz Au/ton 

are within 200 feet of the surface.   
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Table 6.1 Pre-mining ñReservesò of the Lookout Mountain Deposit 
(Data from Cargill, 1988; Jonson, 1991; Asher, 1986; Hauntz, 1985) 

 
Type 

(terminology as used by data 
sources) 

Tons 
Grade 

(oz Au/ton) 
Cutoff 

(oz Au/ton) 
Source 

Amselcoôs original (no date given) 
ñreserveò; oxide & sulfide 

1,800,000 0.10 ? Cargill, 1988 

ñGeologic reserveò; oxide & sulfide 4,500,000 0.071 0.02 
Amselco, 1985 
(Jonson, 1991) 

Preliminary mineral inventory; 
ñgeologic possible reservesò 

1,900,000 0.10 0.02 
Hauntz (1985) 
Amselco report 

Preliminary mineral inventory; 
ñgeologic probable reservesò 

1,500,000 0.10 0.02 
Hauntz (1985) 
Amselco report 

Preliminary mineral inventory; 
ñgeologic probable reservesò 

1,200,000 0.12 0.03 
Hauntz (1985) 
Amselco report 

ñGeologic reserveò 
oxide & sulfide 

1,430,000 0.05 0.02 

Independent Mining 
Consultants, Inc. 

 for Norse Windfall Mines 
Nov., 1986 (Jonson, 1991) 

ñGlobal reservesò 2,135,923 0.082 0.02 
Asher (1986) for Tenneco 

(total ounces 175,468) 

Norse Windfall Mines  
1986 ñreserveò 

446,246 0.12 ? Cargill, 1988 

ñMineableò oxide 1,800,000 0.105 0.03 
Amselco, 1985 
Jonson (1991) 

ñMineableò oxide 398,000 0.069 0.02 
Independent Mining 

Consultants Inc., November, 
1986 (Jonson, 1991) 

ñDrill-indicated oxide reservesò 599,667 0.077 0.02 
Asher (1986) for Tenneco 

(total ounces 46,174) 

ñMineable plus potentially mineable 
reserveò (oxide and sulfide) 

1,720,876 0.090 0.02 
Asher (1986) for Tenneco 

(total ounces 155,547) 

- 430,000 0.070 - 
1989 U.S. Borax report 

prepared during examination 
 of the property (Jonson, 1991) 

 

MDA notes that the tonnages and grades reported by Hauntz (1985) as listed above do not appear to 

match those reported as coming from Amselco in 1985 by Jonson (1991).  In addition, Hauntz (1985) 

reported that Amselco had calculated a preliminary estimate that was ña less rigorous calculation of gold 

reservesò of about 1 million tons grading 0.03 to 0.04 oz Au/ton in the South Adit area.  

 

By the autumn of 1986, after limited additional drilling on the Lookout Mountain property by Norse 

Windfall Mines, ñreservesò of 446,246 tons with a grade of 0.12 oz Au/ton were established, and 

Lookout Mountain was brought into production (Cargill, 1988). 

 

Table 6.2 describes additional estimates for the Lookout Mountain property, including Lookout 

Mountain and other mineralized areas on the property.   
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Table 6.2 Historic Resource and Reserve Estimates for the Lookout Mountain Property 
(From Cargill, 1988; Jonson, 1991; Mako, 1993a; Retzlaff, 1998; Russell, 2005, 2007; Jennings and Schwarz, 2005) 

 

Author Year Area 
Designation 

(not NI 43-101 compliant) 
Tons 

Au 
oz/ton 

Amselco 
(Mako, 1993a) 

1979-1985 Property-wide ñGeologic Resourceò
 

5,387,000 0.065 

CFB 
(Cargill, 1988) 

1988 Lookout Mtn 

1
ñReserveò-sulfide 1,400,000 0.12 

1
ñRemaining Reserveò-oxide 226,050 0.063 

Alta 1999 Lookout Mtn Sulfide ñResourceò 1,300,000 0.1 

Jonson 1991 Lookout Mtn Sulfide 289,000 0.094 

Alta Mining 
(Jones) 

1997 Lookout Mtn Block Model 2,086,154 0.028 

Retzlaff 
 

1998 
 

Lookout Mtn Total 
0.013 oz Au/ton cutoff 

ñProven+Probable reservesò 2,080,196 0.0249 

ñPossible reservesò 703,996 0.0215 

Lookout Mtn (local) 
ñProven+Probable reservesò 747,367 0.0300 

ñPossible reservesò 20,539 0.0272 

S Lookout Mtn ñProven+Probable reservesò 1,196,765 0.0206 

 ñPossible reservesò 563,500 0.0191 

South Adit ñProven+Probable reservesò 136,064 0.0350 

 ñPossible reservesò 119,957 0.0315 

CFB 
(Cargill, 1988) 

1988 South Adit ñMineral Resourceò 750,000 0.03(?) 

Amselco 
(Jonson, 1991) 

1985 South Adit ñGeologic Reserveò 887,000 0.032 

1ñReserveò at the beginning of 1988; MDA has no information on amount subsequently mined in 1988. 

 

It is important to note that Russell (2005, 2007) incorrectly attributed numerous ñresources/reservesò to 

Neil Prenn of MDA in previous technical reports.  These errors include Amselcoôs 1985 ñgeologic 

reserveò for South Adit shown on Table 6.2, as well as estimates for Pinnacle Peak, Haul Road, Triple 

Junction, and South Ratto Ridge. 

 

6.4 Prior NI -43-101-Compliant Mineral R esource Estimates 

 

Mineral resource estimates for Lookout Mountain were reported in technical reports by Russell (2005, 

2007), and the reader is referred to those reports for details regarding those estimates.  Current mineral 

resources are discussed in Section 17.0 of this report. 
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7.0 GEOLOGIC SETTING  

 

7.1 Regional Geology 

 

The following information on the regional geology has been taken from Russell (2007), Nolan et al. 

(1956), Jennings and Schwarz (2005), and Cargill (1988), which in part summarize work by Roberts 

(1960) and Roberts et al. (1967).   

 

Sedimentary rocks of Cambrian through Permian age are found in this region and were deposited in a 

shelf environment.  Limestone, dolomite, quartzite, and shale make up the Paleozoic section.  

Ordovician units demonstrate two very different facies that have been juxtaposed by the Paleozoic 

Roberts Mountains thrust: autochthonous limestone, dolomite, and quartzite and allochthonous chert, 

quartzite, and graptolite-bearing shales originally deposited to the west but transported to their current 

position by eastward-moving thrust faulting. 

 

There were several periods of Tertiary igneous activity in this part of Nevada.  Andesitic to rhyolitic 

volcanic rocks and granitic intrusions were emplaced between 43 and 34 Ma, which may have coincided 

with deposition of most of the gold mineralization in the region.  Rhyolitic and quartz latitic ash-flow 

tuffs were erupted from calderas between 34 and 17 Ma.  From 17 to 15 Ma, basaltic andesite 

volcanism, dike emplacement, and related gold mineralization took place along the northwest-trending 

Northern Nevada Rift and parallel fractures, followed by peralkaline and rhyolitic volcanism in 

northernmost Nevada from 14 to 6 Ma. 

 

The Paleozoic Antler Orogeny was characterized by east-directed compression and thrust faulting that 

transported siliceous and volcanic rocks from the west over shelf sequences in eastern Nevada along the 

Roberts Mountains thrust, which is exposed just west of the Eureka district.  While the Roberts 

Mountain thrust does not cover the Lookout Mountain area, it exerted a major influence on the structural 

features of this area in the form of near-surface disturbances in front of the advancing thrust.   In 

contrast, extensional tectonics dominated the Tertiary in northeastern Nevada, culminating in formation 

of the block-faulted Basin and Range physiographic province. 

 

The South Eureka district lies on the southern end of the Battle Mountain ï Eureka trend, also known as 

the Cortez trend, which hosts a large number of sediment-hosted gold deposits and base-metal 

replacement deposits.  The trend extends about 100 miles from Battle Mountain on the northwest 

through the Lewis, Hilltop, and Cortez districts and the Tonkin Springs, Goldridge, and Goldbar mines, 

ending at the Eureka district on the southeast.  The trend, which strikes N45°W, does not lie parallel to 

any topographic feature, known structure, or type of lithology.  

 

7.2 Local Geology 

 

The following information has been taken from Russell (2007), Shawe and Nolan (1989), Steininger et 

al. (1987), and Cargill (1988), which in part summarize the work of Nolan (1956, 1962) and Roberts et 

al. (1967). 

 

The Eureka district lies at the northern end of the Fish Creek Range and is underlain by a miles-thick 

sequence of Cambrian through Devonian calcareous sedimentary rocks and Ordovician clastic rocks that 
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were affected by the Late Devonian to Early Mississippian Antler Orogeny.  Just west of the Eureka 

district, the Roberts Mountain thrust system carried dominantly clastic rocks from the west over 

dominantly carbonate rocks of the same age to the east during the Antler Orogeny.  Post-orogenic coarse 

clastic units commonly referred to as the Overlap Sequence of Mississippian to Permian age, Lower 

Cretaceous freshwater sedimentary rocks and megabreccia, Tertiary volcanic rocks, and Mesozoic and 

Tertiary intrusions occur locally within the Eureka district.  Rocks as young as Permian were deformed 

and cut by thrust faults, which themselves were deformed into a series of north-trending folds by 

compression that continued into Cretaceous time.  Basin-range normal faults subsequently formed the 

present mountains and valleys.  

 

The sedimentary rocks exposed in the South Eureka district are of Cambrian through Devonian age and 

are made up of limestone, dolomite, and minor amounts of shale and quartzite that were deposited in a 

shallow-water miogeosynclinal environment.  These sedimentary units, which total 14,500 feet in 

thickness in the Eureka area, were autochthonous with respect to the Roberts Mountains thrust.  They 

have been intruded by a Cretaceous(?) pluton, as well as felsic dikes thought to be of Eocene age.  The 

Oligocene Ratto Springs rhyodacite and Sierra Springs tuff overlie the Paleozoic rocks.  Figure 7.1 

shows the stratigraphy of the South Eureka district. 

 

The South Eureka district is underlain in part by the Ordovician Goodwin member of the Pogonip 

Group, the stratigraphic unit that hosts the nearby Archimedes gold deposit.  Portions of the property are 

also underlain by the Cambrian Dunderberg Shale and Hamburg Dolomite, which host the Lookout 

Mountain, Windfall, Paroni, and Rustler gold deposits on Timberlineôs South Eureka property.  The 

Devonian Bartine Limestone hosts gold mineralization at the Gold Bar mine to the northwest. 

 

Figure 7.2 shows the geology of Timberlineôs South Eureka property and vicinity. 
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Figure 7.1 Stratigraphic Column of the South Eureka District 
(From Russell, 2007; not to scale) 
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Figure 7.2 Geologic Map of the South Eureka Property and Vicinity  
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7.3 Project Geology 

 

The following information on the geology of the Lookout Mountain project is taken from Russell 

(2007), Morris (2007), Steininger et al. (1987), Alta Gold Co. (1999), Cope (1992), and Cargill (1988), 

unless otherwise noted. 

 

The Paleozoic section in the Lookout Mountain project area (Figure 7.3) is dominated by lower 

Paleozoic calcareous rocks that are complexly folded and faulted.  The Cambrian rocks throughout the 

Eureka district are part of a Paleozoic thrust system that, at Lookout Mountain, places Cambrian rocks 

on top of Ordovician and Silurian rocks.  Within the Cambrian sequence, internal thrusting and ramp 

faulting have created an imbricate set of lower-angle faults (Nolan, 1962), which cuts out most of the 

Cambrian Hamburg Dolomite beneath Lookout Mountain and Ratto Ridge (Edmondo, 2010a).  

Remnants of Hamburg Dolomite are found beneath the Dunderberg Shale within the core and along the 

east flank of an antiformal feature beneath Lookout Mountain and South Lookout Mountain.  The 

Hamburg Dolomite along these zones has largely been dissolved, forming a collapse breccia controlled 

by the antiform and a north-trending, 60°E-dipping fault system interpreted as a ramp structure 

(Edmondo, 2010a). 

 

Steininger et al. (1987) described several episodes of structural deformation in the Ratto Canyon region, 

noting that structural relationships at Ratto Canyon are obscured in places by widespread silicification of 

the Paleozoic rocks.  He describes an early period of east-trending compression that formed large north-

trending folds.  Ratto Ridge parallels the crest of one anticline, and Ratto Creek follows the trough of a 

syncline.  A later, weaker episode of north-trending compression warped the north-south folds into one 

large anticline with an east-trending axial plane.  At least two thrust faults have been mapped along 

Ratto Ridge, with a third thrust that may exist west of the South Adit area (Hauntz, 1985).  Recently 

obtained conodont ages show that Cambrian rocks have been thrust over Ordovician and Silurian rocks 

at depth (Edmondo, 2010b, citing a 2009 Staccato internal company report).  Three principal sets of 

normal faults have been identified, striking northeast, northwest, and east-west (Hauntz, 1985), and there 

are also strike-slip faults that appear to be tear faults associated with the thrusting. 

 

A pronounced north-trending high-angle fault zone, the Ratto Ridge fault system (also referred to as the 

Ratto Canyon fault and the Lookout Mountain fault), has localized jasperoid development and gold 

mineralization in sedimentary units along more than 3.5 miles of strike length (Figure 7.3).  This fault 

juxtaposes gently dipping Cambrian sedimentary rocks on the east against gently dipping Devonian 

sedimentary rocks on the west, an offset of perhaps 7,000 feet vertically along Ratto Ridge.  The Ratto 

Ridge fault system is cut by a number of northeast- and east-trending, steeply south-dipping faults, and 

also by less prominent northwest-trending, steeply south-dipping sets of faults.   

 

Favorable stratigraphic units, including the Cambrian Hamburg Dolomite and Dunderberg Shale among 

others less well explored, have focused up-dip gold deposition at fault/stratigraphic intersections.  Other 

potential host rocks include the Ordovician Pogonip group, the Devonian Bartine Limestone, and the 

Devonian Oxyoke Canyon Sandstone. Cambrian, Ordovician, and Devonian units are known to host 

gold deposits elsewhere in the region, such as at Archimedes in the northern part of the Eureka District, 

Gold Bar (40 miles to the northwest), and at Bald Mountain (80 miles to the northeast (Figure 7.1). 

Tertiary intermediate flows and tuffs with minor porphyry dikes and sills intrude and unconformably 

overly the Paleozoic section in the area and are part of the Eureka volcanic center.   
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The following descriptions of the stratigraphic units that are important in the definition of major 

structures and/or are hosts of significant gold mineralization are derived from a combination of the work 

of Nolan (1956) and several of the Timberline geologic staff. 

 

The Cambrian Eldorado Dolomite is one of the main hosts for base-metal mineralization in the northern 

and southern parts of the Eureka district.  At the Oswego mine, located about a mile east of Lookout 

Mountain, gold is hosted in a fault zone between the Eldorado Dolomite and the Secret Canyon Shale, 

with gold and associated alteration extending into the dolomite.  Sanding, silicification, and 

recrystallization of the dolomite have been observed at the Oswego mine and in isolated areas within 

Ratto Canyon.  The Eldorado Dolomite is a massive dark bluish black color in outcrop and is commonly 

streaky mottled and brecciated.  Dark and light banding may possibly due to marbling.  It is locally 

calcareous and finely laminated.  A few non-crystalline limestone beds exist that are light grey and well 

bedded, with coarser grained and vuggy textures present locally where the unit is altered.  Both the 

Eldorado and the Hamburg dolomites are characterized by rapid sanding, dissolution, and transport of 

less soluble material along open fractures, which can ultimately result in the formation of karst breccias 

and associated sediments.  Both formations are hosts of higher-grade mineralization in the Eureka 

district.  Typically the Eldorado Dolomite is darker, denser, and less sanded than the Hamburg 

Dolomite. 

 

The Cambrian Geddes Limestone is a dark grey-black limestone, primarily massive with thin (3/8- to 3-

inch) distinctively planar, regularly spaced  ¼-inch micrite and wackestone beds separated by very thin 

shaly partings interbedded with dense, thicker (1- to 8-inch) beds of debris-filled wackestone and 

packstones.  Lenticular black chert interbeds are present locally near the base.  Calcite veining is 

common, weathering to reddish and yellow colors with a banded, flaggy appearance.   It is present in 

deeper drill holes beneath known mineralization at Lookout Mountain.  The Geddes Limestone is not 

known to host gold mineralization, but does host base-metal mineralization in Secret Canyon at the 

Geddes Bertrand mine. 

 

The Cambrian Secret Canyon Shale includes a lower unit of argillaceous calcareous to non-calcareous 

shale and an upper bioturbated limestone. The lower Secret Canyon Shale Member is a calcareous shale- 

and argillite-dominant unit with lesser wackestone interbeds of variable thickness.  The upper Clark 

Springs Member is a banded thin-bedded limestone that is rhythmically bedded with distinctive wavy 

bands of micrite and silty limestone. The limestones are composed of predominant quartz silty 

wackestones and packstones with beds from ¼- to ½-inch thick, separated by 1/8- to ¼-inch calcareous 

shale and argillite partings.  This upper unit is structurally thinned along an overlying postulated thrust 

fault, averaging about 200 to 250 feet thick near Lookout Mountain.  Both members are usually tightly 

folded by the aforementioned thrusts above and below the unit in the Lookout Mountain resource area. 

Very little mineralization has been found in the Secret Canyon Shale to date, as it seems to be the floor 

to known mineralization at Lookout Mountain.  

 

The Cambrian Hamburg Dolomite is the principal host for gold mineralization at Lookout Mountain, as 

well as at the Windfall mine, north of Lookout Mountain.  The Hamburg Dolomite is a dolomite with 

minor interbedded limestone that is difficult to distinguish from the Eldorado Dolomite. The unit is 

normally tan to light brown, quartz-silty, coarsely crystalline, saccharoidal, and porous.  It is easily 

dissolved by meteoric waters or hydrothermal solutions, which has formed numerous karst breccias.  

Some limestone beds exist locally.  Thickness varies widely, possibly partly from the tendency toward 
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dissolution.  The combination of original and secondary porosity (from sanding and karsting) results in 

this formation being a good host for mineralization.  Sanding, silicification, and recrystallization are all 

common in the Hamburg Dolomite.  The extensive jasperoid development along Ratto and Hamburg 

ridges is principally silicification of the Hamburg Dolomite. 

 

The Cambrian Dunderberg Shale was considered by some to be the most economically significant unit 

at Ratto Canyon according to Steininger et al. (1987).  The Dunderberg consists predominantly of grey 

non-calcareous fissile shale with significant quantity (10 to 20%) of beds and boudins of highly 

fossiliferous limestones consisting of micrite and wackestone throughout the formation.  A distinctive 

middle unit occurs locally and consists of 50 to100 feet of banded, tan, fossiliferous micrites and 

wackestones with thinner shale and calcareous shale partings.  Nearer the Ratto Ridge structural zone, 

these limestones have been silicified and form thick jasperoid breccias.  At Lookout Mountain, the 

formation has doubled in thickness, to about 600 feet, presumably resulting from thrust ramping. 

 

The Windfall Formation consists of two members; the upper Bullwhacker member and the Lower Catlin 

Member.  Both are limestones that have significant sand and silt, with intertidal subaqueous wave 

features.  The Lower Catlin Member, approximately 250 feet thick in thickness, has a conformable 

transitional contact with the underlying Dunderberg Shale over a thickness of about 30 feet, with 

micritic limes, black laminated chert, and shale giving way to a nearer-surface depositional environment.  

The lowermost limestones are locally very rich in black and dark brown silty cherts.  The lower unit 

consists of sandy and quartz-silty, fossiliferous, platy wackestones, packstones and grainstones, with 

interbedded calcareous sands and siltstones.  Shaly partings are abundant in the lower half of the section.  

These sediments are thin bedded and laminated, with calcareous sands often containing fecal matter that 

has been altered to brown and green fine-grained micas.  Coarse whole and partial fossils, rip-ups, sole 

markings, and wavy beds are common.  The Upper Bullwhacker Member, which is approximately 400 

feet thick, has a gradual conformable transition from the Catlin that is largely obscure in drilling.  Nolan 

(1956) describes it as thin bedded, highly fossiliferous micrite and wackestone with ¼- to 1-inch thick 

sandy interbeds and platy, shaly, or silty partings. 

 

Drilling by Echo Bay also identified thick sections of oxide mineralization (90 to 130 feet at grades of 

0.020 to 0.047 oz Au/ton) in the Devonian Nevada Group (Alta Gold Co., 1999) and the Ordovician 

Pogonip group at Rocky Canyon.  Mapping by Barrick (Cope, 1992; Mako, 1993a) identified eight 

mappable Devonian and Silurian units within what Amselco had identified as the Devonian Nevada 

Group west of Ratto Ridge.  Timberlineôs 2010 and 2011 mapping and drill-hole re-logging programs 

found sufficient issues with the identification of the different Devonian units mapped and logged by 

Barrick to indicate further study of the section is required.  It is difficult to distinguish the Devonian 

section in the Eureka district, as many units are very similar in composition, texture, and 

paleoenvireonment.  Strong alteration, brecciation, and faulting along Ratto Ridge further serves to 

obscure lithologies and relationships.  Timberline is still evaluating the Devonian stratigraphy on the 

west side of the Ratto Ridge Fault zone. 

 

Timberlineôs core holes BHSE 25C, 27C and 45C at Rocky Canyon encountered unusual stratigraphy in 

the Pogonip Group that requires additional work before relationships with published stratigraphy in the 

district and elsewhere can be determined.  The Pogonip Group contains three separate members. The 

lower Goodwin Member is transitional from the subaqueous Bullwhacker to shallower seas and 

resulting higher-energy intertidal and subaerial environments.  Limestones of the Goodwin Member 
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consist of quartz-silty grainstones, packstones, and fossiliferous wackestones with numerous fossil-hash 

beds, oncolites, and pisolites.  Paleokarst sediments mark the base of the Goodwin Formation in New 

York Canyon, eight miles north of Lookout Mountain.  Cherts have formed in various portions of the 

Goodwin Member and can be misleading marker horizons.  

 

The Goodwin Member is overlain by 100 to 200 feet of laminated, silty, calcareous argillites that form a 

distinctive marker unit that is commonly sooty and rich in carbon and pyrite in the Rocky Canyon area.  

Overlying this distinctive unit is a zone of sheared dark grey to black calcareous silty argillites with soft-

sediment deformation and strongly disarticulated boudins of 1-inch thick interbeds of light grey, micritic 

wackestone with a distinctive dark and light spotted pattern.  Timberline staff has tentatively correlated 

this unit with the Ninemile Formation. 

 

Above this unit are 200 to 300 feet of Antelope Valley fossiliferous quartz-silty wackestones and 

packstones with limy argillic partings. The top 50 to 75 feet of the Antelope Valley has been locally 

dolomitized in the Lookout Mountain area, possibly due to trapping of fluids below the overlying 

Eureka Quartzite.  The uppermost Antelope Valley Formation near the contact with the Eureka Quartzite 

appears to be transitional, with at least 5 to 10 feet of quartz-sandy dolomite grading upward to the 

lower dolomitic quartz sands of the lower Eureka Quartzite.  Timberline staff believes the units 

encountered in the three core holes represent the Antelope Valley Limestone and the Ninemile 

Formation. 

 

The lowermost Eureka Quartzite can have up to 25 feet of dolomitic quartz sands above the Antelope 

Valley sandy dolomites.  Above this lies 75 feet of pinkish, coarse quartz sands, with 10 to 15 % non-

calcareous shale and fine trilobite fragments.  Overlying the sands is massive, sheared, and brecciated 

white quartzite with cobbles and clasts of quartzite that show typical rounded and well-sorted quartz 

grains with a thin white clay matrix. 

  

Differences between surface examination of the rocks exposed in the Lookout Mountain pit and drill 

results led to a controversy regarding which stratigraphic units host the gold mineralization at Lookout 

Mountain (Morris, 2007).  Prior to 2006, the predominant host rocks were thought to be the middle 

Cambrian Dunderberg Shale.  Mathewson (2006), based on core logging in 2006 and later mapping 

around the pit proposed that the host is the early Cambrian Secret Canyon Shale, about 1,000 feet or 

more down section from the Dunderberg.  Results of paleontological study of rocks exposed in the pit 

indicate that those rocks are Dunderberg, but results from drill-hole samples were somewhat 

inconclusive (Morris, 2007).  Both the Dunderberg and Secret Canyon shales are similar in composition 

and appearance, and they are products of similar depositional environments.  Paleontological evidence is 

important in distinguishing them, especially when the units have been disrupted and altered. 

 

Mathewson (2006) reinterpreted the stratigraphy of the Lookout Mountain pit area based on his detailed 

logging of the drill core.  He noted that breccias, folds, and fault structures within the units appear to 

have generally thickened individual stratigraphic units.  Reconstructive estimations have been applied to 

attempt to determine actual unit thicknesses.  For example, collapse breccias may have thickened what is 

believed to be Secret Canyon Shale by perhaps as much as 20%.  The uppermost portion of Geddes 

Limestone may, on the other hand, have been thinned by dissolution processes, i.e., limestone removal 

and cavitation.  The middle Geddes Limestone is generally strongly folded, by drag-style and 

accommodation-style folds, and the thickness of this portion of the unit, at best, can only be estimated.   
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There are breccias of multiple origins in the Lookout Mountain pit and the Staccato drill core (Morris, 

2007).  Most appear to be collapse breccias, but there are also tectonic and probably depositional 

breccias.  These are collectively referred to as the Lookout Mountain breccia in this report. 

 

The prospective setting for significant gold deposits, whereby shale overlies limestone, is common in 

numerous Carlin-type gold deposit settings, and this setting is particularly conducive to the development 

of dissolution-induced collapse-breccia-hosted, high-grade gold deposits.  Examples include Meikle, 

Gold Strike, Deep Star, portions of Gold Quarry, Rain, and perhaps Cortez Hills.  At Lookout Mountain, 

high-grade gold mineralization is present almost exclusively within reduced (sulfidic) collapse breccia, 

hosted in what Mathewson (2006) interpreted to be the Secret Canyon Shale.  Low-grade mineralization, 

mostly oxide, is broadly distributed in what he interpreted as the overlying Clark Spring limestone and 

shale and the underlying upper Geddes Limestone.  The low-grade mineralization tends to occur 

spatially within oxidized and silicified and/or oxidized and dolomitized breccia zones. 

 

The 2008 Staccato exploration group believed the determination of stratigraphic units, and therefore 

placement of the collapse breccias, remained open for interpretation, and that Mathewson's (2006) 

interpretation is somewhat controversial with respect to unit placement.   

 

Based on additional surface mapping and sampling and on re-logging of over 400 drill holes in 2009 and 

2010 (Edmondo, 2009, 2010c), Staccato and Timberline generated a new geological interpretation of 

Ratto Ridge.  Figure 7.3 shows Timberlineôs map of the Lookout Mountain claim block.  As had 

previous workers, they identified the Ratto Ridge fault zone, separating Devonian and Cambrian rocks 

across Ratto Ridge, as the main control of alteration and mineralization along the ridge.  West of the 

fault zone lies a gently north-dipping, relatively undisturbed sequence of Devonian dolomites, while on 

the east side of the fault are the Cambrian Dunderberg Shale, Windfall Formation, and Hamburg 

Dolomite.  The trace of the Ratto Ridge fault zone is often indistinct due to alteration, colluvial cover, 

crosscutting faults, and jasperoid bodies.  There are numerous intrusive bodies along the fault zone.   

 

Based on drill hole re-logging and conodont age determinations, the Cambrian section appears to have 

been thrust over the top of the Silurian Lone Mountain Dolomite and Eureka Quartzite.  Hamburg 

Dolomite is present beneath both Lookout Mountain and South Lookout Mountain, occurring at the crest 

of an antiformal feature.  This flat-lying pocket of Hamburg is present the length of Ratto Ridge, from 

Lookout Mountain to the south end of South Lookout Mountain.  The dolomite shows significant 

solution and collapse textures throughout, indicating either karst formation, dissolution during 

mineralization, or both have taken place.    In addition, an internal thrust in the Cambrian section has 

removed most of the Hamburg Dolomite from between the Secret Canyon and Dunderberg shales on the 

east flank of Lookout and South Lookout mountains and has created ramp structures which are 

important controls of mineralization.  
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Figure 7.3 Geologic Map of the Lookout Mountain Claim Block 
(Mapping by Timberline, December 7, 2010) 

 

 

 

  


































































































































































































