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1. SUMMARY 
Introduction 
This technical report has been prepared by Nebu Consulting, LCC ("Nebu”) at the request of Mr. Mac 
Shahsavar, Chairman of the Board of Directors of Xtra Energy Corp. (the “Company”, or “XEC”).  It has 
been prepared in accordance with Canada’s National Instrument 43-101, focused on the geology, 
mineralization, and exploration history of the American Antimony Project (“AAP” or the “Property”) 
located in Churchill County, Nevada, USA. The Property was the recipient of small-scale mining activity 
dating back to the late 1880s, but aside from reviews completed by the Nevada Bureau of Mines, in 1963 
and 1974, the area has not received any serious attention.  The Property does not host any Mineral 
Resources; however, several small historical antimony mines and occurrences have been documented 
across the Property area and slightly beyond.    
 
Property Description & Ownership 
The AAP consists of 214 unpatented lode mining claims covering 4,421ac (1,790.11ha, or 17.89km2), 
located in northeastern Churchill County, Nevada.  The Property occupies federal lands managed by the 
Bureau of Land Management (“BLM”); it is contiguous with and surrounded on three sides by the Clan 
Alpine Wilderness (“CAW”), also managed by the BLM.  All 214 claims are 100%-owned by Xtra Energy 
Corporation (“XEC”), US corporation registered in the State of Wyoming.  XEC recently acquired four 
senior, third party unpatented claims that lie within the AAP.  There is one small patented claim and 2 
senior, third party unpatented claims one of which lies entirely within the AAP and the other partly, over 
which XEC has no mineral rights.  
 
Property Location and Access 
The Property is located approximately 144km (89mi) road miles from Fallon, Nevada, a small city with a 
population of roughly 10,000, where accommodations and most goods and services are available.  The 
much larger city of Reno is located 100km (60mi) west of Fallon. The western edge of the Property is 
accessible year-round via a series of paved roads that become dirt tracks leading east-southeast then north 
and east from Fallon, leading to the Bernice Canyon Road itself that traverses the property in a southeasterly 
direction continuing into the wilderness area.  Just west of Bernice Canyon there is a fork to the northeast 
that connects with a southeast-trending dirt track into Hoyt Canyon; it roughly parallels the Bernice Canyon 
Road and tracks southeast across the Property and on into the wilderness area.   
 
Report Preparation & Property Visit 
This technical report has been prepared by a Qualified Person (“QP”), as defined in Canada’s National 
Instrument 43-101 by virtue of his being in possession of the necessary and relevant experience, education, 
and professional standing.  He is responsible for the contents of this technical report.  The QP visited the 
Property on May 12 and 13, 2024; a number of the property’s documented historical mines and prospects 
were visited. Three samples were taken for multi-element analysis including antimony, the results of which 
may be found in Appendix 3 of this report.  
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Climate, Local Resources, Infrastructure and Physiography 
Weather conditions in the Property area are typical of the central Great Basin region of Nevada. Winter 
temperatures range between -25 to +15°C (-20 to 60°F), averaging roughly 2°C (35°F). Summer 
temperatures vary from10 to 40°C (50 to 105°F), and average roughly 23°C (75°F). Humidity and 
precipitation are low.  Precipitation ranges from less than 25cm (10in) per year on the valley floors to as 
much as 50cm (20in) per year in the mountains. Elevations across the Property range from roughly 4,500 
to 6,500 fasl. 
 
History 
Silver was first discovered in the Bernice Canyon area in 1871 followed by that of antimony in 1880, with 
limited production from a few locations having taken place intermittently since then, particularly during 
the two world wars and virtually nothing since then aside from a brief period during the mid-1960s.  Some 
of the mines and occurrences were noted for their more significant silver content, occasionally with trace 
to minor gold and in some cases.  A small mining community called Bernice existed in Bernice Canyon for 
a brief period in the late 1800s, the residents of which were active in prospecting and mining the various 
mineral locations in the area, including a mill that processed local production.  Antimony concentrate was 
shipped to a smelter in San Francisco.  It seems that by the 1930s Bernice was a ghost town, although the 
area experienced a modest renaissance during World War Two when miners returned to extract antimony  
for the war effort.  Antimony is a key ingredient in the production of tungsten steel and was added as a 
hardening compound in lead bullets.  There are no documented records of any exploration activities carried 
out across the Property that XEC management or the QP are aware of. 
 
Geological Setting and Mineralization 
The oldest rocks found in the region are found, in eastern Churchill County and consist of metavolcanic 
rocks, bedded chert, and siltstone of probable late Paleozoic age. They are overlain by clastic and volcanic 
rocks of Permian and/or Early Triassic age. Mesozoic rocks found in Churchill County consist chiefly of 
Triassic and Early and Middle Jurassic age and occur in sequences that vary from place to place in lithology, 
thickness, and age.  Northeastern Churchill County is widely underlain by thick, fine-grained clastic rocks 
of Late Triassic age, locally overlain by calcareous Lower Jurassic clastic rocks, and by quartz arenite, 
limestone, gypsum, and a thick succession of basaltic flows and tuffs of probable Middle Jurassic age. A 
large gabbro intrudes the Middle Jurassic layered rocks of northeastern Churchill County. Tertiary rocks 
include various extrusive units of rhyolitic to basaltic composition, shallow intrusive bodies, and lacustrine 
and fluviatile sediments, which usually have a large volcanic component and are more abundant than the 
pre-Tertiary rocks. Miocene silicic volcanic units are most abundant in the eastern ranges; Pliocene 
intermediate to basaltic units are more abundant in the western ranges. Sedimentary units are intercalated 
in both the Miocene and Pliocene volcanic sections and are locally extensive. 
 
The Bernice district is located on the west side of the Clan Alpine Mountains and includes the area from 
Dyer Canyon on the south to Shoshone Canyon on the north. The principal historical mines and occurrences 
are located in the northern part of the district in Hoyt Canyon and Bernice Canyon. The district contains 
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historical small mines and occurrences of silver, mercury and antimony. Silver deposits were first 
discovered in the late 1870s; antimony deposits were discovered in the 1880s and have been worked 
intermittently whenever the price of antimony was favorable. The productive history of the antimony mines 
is poorly known. Some antimony was produced in 1893 and 1906; two mines were active in 1916; several 
mines were active in the early 1940s; and the Antimony King mine was active for a period during 1967. 
Total recorded antimony production is roughly 273mt (300t) of antimony metal. The timing of discovery 
of  mercury in Shoshone Canyon is unknown but is believed to be sometime after 1943. Only one property, 
the Red Bird mine, is known to have produced, reportedly producing a total of 49 flasks (1 flask of mercury 
weighs 76lb or 34.5kg, and at room temperature occupies a volume of approximately 2.55l). 
 
Metallic minerals in the Bernice district occur as veins in Triassic sedimentary rocks, principally siltstone 
and slaty shale, but include some interbedded limestone and fine-grained quartzite sandstone. In the Bernice 
Canyon area, these rocks are cut by at least two northwest-trending felsite dykes that locally parallel 
bedding. Some of the better antimony occurrences are found in and proximal to these dykes. Tertiary 
andesite and rhyolite extrusive rocks unconformably overlie the older sedimentary rocks and are locally 
faulted against them by high-angle faults.  Several basalt and andesite dykes cut older rocks.  
 
The principal historical silver mines in the district are the Bernice (also known locally as the Old Williams 
mine) and Hoyt mines. The principal historical antimony mine is the Antimony King. Lesser amounts of 
antimony were historically produced from the Drumm, I.H.X., Lofthouse, and Hoyt mines. Several other 
properties were historically prospected but experienced little or no production. The Red Bird mine in 
Shoshone Canyon is the only mercury property known to have experienced historical production. 
 
Deposit Types 
Antimony occurs in a variety of deposits of various ages, including epithermal veins, pegmatites, and 
replacement and hot-spring deposits. Economically significant concentrations of antimony are not common, 
but antimony mines can be divided into the following two broad categories: primary antimony producers 
and byproduct antimony producers. This distinction also corresponds to the empirical differences between 
simple stibnite deposits and complex polymetallic deposits. Simple quartz-stibnite vein and replacement 
deposits account for most of the current and recent mine production. They can form in several different 
types of hydrothermal systems, including the peripheral parts of orogenic gold deposits, intrusion-related 
gold deposits, porphyry copper and molybdenum deposits, polymetallic mesothermal vein deposits, and 
sediment-hosted Carlin-type gold deposits. They can also occur alone with no apparent association with 
other mineral deposits. 
 
Antimony occurrences seen across the AAP appear to be typical, structurally-controlled, sediment-hosted 
epithermal antimony deposits that were historically reported to carry variable and mostly minor amounts 
of accessory silver, gold and/or mercury. 
 
The Company has not carried out any exploration work on the Property. 
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Mineral Resource Estimates  
The Property does not host any mineral resources, neither historical nor compliant. 
 
Project Infrastructure 
There is no infrastructure on site aside from a number of delapidated historical mine workings and a few 
dirt tracks that run along canyon floors; they are washed out in many places, inaccessible to a 4WD vehicle 
barring major rehabilitation, but accessible to an ATV pursuant to rehabilitation at a number of major 
washouts. 
 
Environmental Studies, Permitting, Social and Community 
There are no communities anywhere near the AAP and no environmental studies required at present given 
the properties exploration stage status.  Proximity of the Property to the Clan Alpine Wilderness may require 
environmental studies, social and community impact studies etc. if/when the AAP is advanced beyond the 
early exploration stage, when surface and elated disturbances may become an issue. 
 
Adjacent Properties 
There are no properties other than the AAP in the Bernice Canyon area. 
 
Interpretation & Conclusions  
Antimony mineralization is known in a cluster of historical antimony occurrences and mine workings on 
the AAP as documented in the unpublished and published historical reports reviewed and discussed in this 
report, and as confirmed by the QP during his site visit. Mineralization is spatially and probably 
metallogenetically related to two parallel fractured and hydrothermally altered latite dykes. These 
occurrences are typical of epithermal antimony mineralization  occurrences and deposits worldwide, in turn 
typical of epithermal-type mineralization as a whole, in other words, where low temperature, mineral-
bearing fluids exploit conduits - be they structurally and/or stratigraphically controlled, and where a 
combination of declining pressure and/or temperature and/or interaction with reactive rocks and/or fluids 
results in the precipitation of the mineral-bearing fluid’s constituent metals. The relevant question is 
whether or not there may be one or more location across the Property exposed at surface or possibly 
occurring at some unknown depth, where there is a sufficient concentration/volume of sufficiently well-
mineralized rock to be of potential economic significance given current and forecast antimony prices, 
buttressed by the fact of antimony being officially listed as a “critical metal” with the US government’s 
stated interest in developing domestic sources of supply for it, as a result.  Initial impressions are positive 
but it will all boil down to tons and grade across mineable widths, things that can only be determined 
pursuant to completion of the work recommended below. 
 
In order to determine the answer to this question XEC will need to carry out a comprehensive surface 
mineral exploration program focused not just on locations where antimony mineralization is exposed at 
surface and in historical underground workings and mines, but by documenting all features that are related 
to mineralization such as structures, hydrothermally altered rocks, preferential lithological associations etc. 
so as to be able to develop a three-dimensional geological/deposit model that can be tested by drilling.   
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Positive Potential (Upside) 
• Antimony mineralization has been historically documented at several locations across the Property over 

a small district-scale area; 
• Some of these documented antimony occurrences experienced limited, small-scale production, 

particularly during the First and then Second world wars; 
• The style of mineralization observed at these antimony occurrences is typical of structurally-controlled 

epithermal systems; 
• Silver was historically documented at some of these locations and may indicate that antimony may 

represent the upper/peripheral zone of a more silver-dominant system at depth; 
• Antimony had been designated as a critical mineral, with the pursuit of domestic sources of supply 

being a stated strategic imperative for the US federal government; 
• There has been no exploration for antimony across the AAP in several decades; 
• Aside from its proximity to a recently designated wilderness area, the Property lies within a favorable 

jurisdiction with no known environmental or cultural conflicts and with good, year-round access in a 
state with a historical and currently well-developed and economically significant mineral resources 
sector. 

Potential Risks (Downside) 
• A cluster of historical antimony occurrences and underground workings is no guarantee of a potentially 

economically significant antimony deposit i.e. it is possible that “what you see is what you get”; 
• Most of the Property lies within lands administered by the BLM, however some of its outlying edges 

lie within the Clan Alpine Wilderness where any kind of surface disturbance would likely not be 
permitted; 

• Metal prices are typically volatile, including antimony, notwithstanding its current status as a critical 
metal; 

• There is no assurance that the current interest in antimony will remain over the years ahead. 

Recommendations 
As summarized in the previous section of this technical report, antimony mineralization has been confirmed 
at several locations across the AAP and as described in two historical NBM reports summarized in previous 
sections of this technical report.  What remains to be determined is whether or not there are one or more 
locations across the Property where there may possibly be a sufficient volume/concentration of antimony-
mineralized rock of sufficient grade so as to plausibly comprise potential economic significance at present 
or in the foreseeable future given current and forecast antimony prices. 
 
The first step in attempting to answer this fundamental question requires the completion of a comprehensive 
program of geological mapping and sampling with an emphasis on those features determined to be related 
with mineralization, spatially and/or otherwise, specifically, lithology, structure, hydrothermal alteration 
and mineralization, with a particular focus on the latite intrusive dykes/sills.  This program should include 
mapping and sampling all historical workings that can be safely accessed.  This work should enable the 
development of a geological/deposit model that can be projected into the third dimension, which access to 
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the historical underground workings will provide some additional, initial insights into.  A two-man 
geological field crew operating from nearby accommodations – ideally a rented motor home parked near 
the end of the road vehicle-accessible stretch of road to the Property, should be able to complete this 
proposed program within a period of roughly one month. 
 
Upon completion of this first phase of work and interpretation of its results, the second phase of work 
should comprise the delineation of drill targets, selection of prospective and accessible drill site locations 
along with the delineation of any routes that may need to be developed in order to reach them, followed by 
application to the BLM for the necessary permits in order that this program can be completed. 
 
Any additional work may be considered pursuant to receipt and interpretation of the results of this second 
phase of work. 
 
ESTIMATED BUDGET – PHASE ONE – MAPPING & SAMPLING 
Geological mapping & sampling program. 

 
 
PHASE TWO – DRILLING 
Core drilling (HQ), 3,000ft. 
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2. INTRODUCTION 
2.1 Issuer  
This Report was prepared by Avrom E. Howard, MSc, PGeo, Principal Geologist at Nebu Consulting, LLC 
(“Nebu”) at the request of Mr. Mac Shahsavar, Chairman of the Board of Directors of Xtra Energy Corp., 
a public American company (OTC Pink: XTPT) with offices located at 10900 Research Blvd., Suite 160C, 
PMB 1211, Austin Texas 78759.  The Report focuses on the geology, mineralization, exploration history 
and mineral potential of the American Antimony Project (“AAP” or the “Property”), located in west-central 
Nevada, 144 km northeast of the city of Fallon. The property hosts a number of small, historical antimony 
mines and prospects; there are neither any historical nor current (compliant) mineral resources on the 
Property.  Accordingly, it is classified as an exploration-stage property. 
 
2.2 Terms of Reference  
Nebu was commissioned by the Company in April, 2024, to complete a technical report (the “Report”) on 
the Property in accordance with the requirements of Canada’s National Instrument 43-101 and the standards 
and guidelines found in accompanying  Form 43-101F1. 
 
2.3 Principal Sources of Information  
Several sources of information were utilized by the QP writer of this report, including local historical 
reports, government maps and reports prepared by the Nevada Bureau of Mines (“NBM”) and United States 
Geological Survey (“USGS”), and mining claim records. The QP has taken reasonable steps to verify all 
the information provided.  The QP has no reason to believe any information that would or could materially 
affect the contents of this report has been intentionally altered or withheld. 
 
2.4 Qualified Person  
Avrom E. Howard, MSc, PGeo is responsible for all sections of this report. He is a Practicing Member in 
good standing of the Professional Geoscientists of Ontario (member no. 0380), and is deemed a QP as 
defined in NI 43-101 by virtue of being in possession of the necessary and relevant education, experience, 
knowledge and professional standing.   
 
He understands that the Company may use this Report for stock exchange listing, corporate- and/or 
financing-related purposes. 
 
2.5 Site Visit 
The QP completed a visit to the Property on May 12 and 13, 2024.  Several locations across the property 
were visited, with observations made of features relevant to the Property’s geology, mineralization, 
historical mines, and exploration potential. Photographs taken during the site visit may be found on several 
of the following pages in this report.  Three rock samples were taken for analysis.  They were submitted to 
American Assay Laboratories, an ISO-approved analytical laboratory based in Sparks, Nevada.  Analytical 
certificates and results may be seen in Appendix 3 of this report. 
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3. RELIANCE UPON OTHER EXPERTS 
The QP has not relied upon any external expertise in the preparation of this technical report. He assumes 
that to the best of his knowledge all information supplied by XEC management or obtained independently, 
reviewed and included for the purpose of preparing this report is correct and complete, allowing for full 
disclosure of all relevant information pertaining to the Property.  
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4. PROPERTY DESCRIPTION AND LOCATION     
4.1 Location 
The AAP is located in northeastern Churchill County, in the central-west portion of the State of Nevada.  It 
is located roughly 245km (152mi) east-northeast of the city of Reno by road, taking approximately 4 hours 
to complete; it is 175km (110mi) away in a straight line (by air).  Year-round access is available on paved 
roads to within 30km (20mi) of the property, after which maintained dirt roads then unmaintained dirt tracks  
continue north then east to the mouth of Bernice Canyon itself, continuing southeast to the southeast corner 
of the property and beyond; a spur north from this track at the mouth of the canyon heads north then loops 
east-southeast into Hoyt Canyon 2km (1.25mi) to the north.  Both of these tracks are washed out in several 
places. Significant restoration work would be required before they would be accessible by a 4WD vehicle, 
less so for an ATV. 
 
The approximate center of the property is located in UTM Zone 11S 433161.47 m E, 4402054.71 m N 
(lat/long 39.76657°N/117.78048°W). 
 

 
Figure 1: Location map of the AAP, Churchill County, Nevada 

 
4.2 Description & Ownership 
Description 
The AAP consists of 214 unpatented lode mining claims covering 4,421ac (1,790.11ha, or 17.89km2), 
located in northeastern Churchill County, Nevada.  A list of the claims may be found in Appendix 1 of this 
report.  A mining claim is measured in imperial units, 600 by 1,500ft, encompassing 20.6ac (8.36ha, or 
0.08km2).  The majority of the claims are situated within a single contiguous block, with two isolated and 
much smaller blocks located a few km to the south of the main block, as shown in the claim map, below. 
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Figure 2: Claim map, AAP 

 
Ownership 
All 214 unpatented mining claims that were staked by and on behalf of XEC are 100% owned by XEC.  Its 
mineral rights over this area are exclusive but for the area within the two senior unpatented claims shown 
in red, and two patented claims shown in green, in the claim map, above, all owned by third parties.  Four 
senior unpatented claims previously owned by another third party, Mrs. Paula Domonoske, were recently 
acquired by XEC in an agreement dated May 15, 2024.  These claims are shown in magenta in the map, 
above.  The acquisition agreement provides XEC 100% ownership of these claims with no royalty or other 
encumbrance, for payment of a series of “Super Voting Preferred Shares”.  Details of this agreement, may 
be found in Appendix 2 of this report. 
 
An additional 2 senior unpatented mining claims and one patented mining claim lie within the AAP, 
displayed in Figure 2, above.  XEC has no mineral rights over those portions of its claims that overlie these 
senior, third party unpatented mining claims 
 
Royalties 
None of the mining claims comprising the AAP currently held by XEC are subject to any royalty or other 
encumbrances.   
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Fees  
All annual mining claim “maintenance fees” payments to the BLM are up to date and all claims are in good 
standing.  Annual fees are US$165 per claim, payable on or before August 31 of each calendar year. 
 
Surface Rights, Permitting 
The AAP is located within federal lands controlled and managed by the federal Bureau of Land 
Management (“BLM”).  Exploration activities that do not create a surface disturbance such as geological 
mapping, gathering hand-size lithological samples for analysis etc., do not require permits from the BLM. 
Drilling, trenching or other exploration activities that create a surface disturbance do require permits, which 
are obtained pursuant to submission of either a Notice of Intent or a Plan of Operations to the BLM. A 
Notice of Intent is required for activities that anticipate a surface disturbance of less than 5.0 acres, and a 
Plan of Operations for activities that anticipate a surface disturbance of more than 5.0 acres.  A permit for 
the former can usually be obtained within 2-6 months; a permit for the latter can take longer depending 
upon several factors such as the nature of the intended work, the level of reclamation bonding required, any 
potential need for specialized surveys – archeological, endangered flora or fauna, etc., and any other special 
circumstances that may present themselves. 
 
The QP writer of this technical report is not aware of any environmental liabilities attached to the AAP.  It 
is noted that the AAP is contiguous with the western boundary of the CAW.  First declared a “Wilderness 
Study Area” in 1980, 128,362 acres (519.5km2)  of the original 196,128 (793.7km2) acres of the study area 
were designated the CAW in December, 2022.  The area comprising the AAP was excluded from this 
wilderness area, most likely due to its history of exploration and mining for antimony, one of the fifty 
elements included in the US government’s list of critical minerals. Mining claims that lie within the CAW, 
in whole or in part, that were staked by XEC prior to the date of it being officially declared a protected 
“Wilderness” (December, 2022), remain valid although permitting any work within may prove difficult.  
Any exploration work within mining claims that lie within the CAW, in whole or in part, that were staked 
after this date, would be prohibited.  As can be seen in the map, above,  and by referring to location dates 
shown in the table in Appendix 1, there are several claims that will be affected; fortunately, most are in the 
periphery of the Property and outside the area hosting known antimony occurrences and historical workings.  
 
The US Energy Act of 2020 defines a “critical mineral” as “a non-fuel mineral or mineral material essential 
to the economic or national security of the US and which has a supply chain vulnerable to disruption.  
Critical minerals are also characterized as serving an essential function in the manufacturing of a product, 
the absence of which would have significant consequences for the economy or national security.” The USA 
Energy Act of 2020 directed the US Geological Survey (“USGS”) to update its list of critical minerals and 
in 2022 it was published; it includes antimony (https://www.usgs.gov/news/national-news-release/us-
geological-survey-releases-2022-list-critical-minerals).  
 
	 	

https://www.usgs.gov/news/national-news-release/us-geological-survey-releases-2022-list-critical-minerals
https://www.usgs.gov/news/national-news-release/us-geological-survey-releases-2022-list-critical-minerals
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5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND  
PHYSIOGRAPHY 

5.1 Access 
Access to near the western edge the Property is available year-round by road. Interstate Highway 50 runs 
east from Reno to Fallon, roughly 100km (60mi) away, then southeast to an intersection at Nevada State 
Historical Marker No. 201 from where Frontage Rd. 08 heads north for 43.5km (27mi) and then an 
additional 35.5km (22mi) to the mouth of Bernice Canyon and the west edge of the Property.  A final short 
distance of a few km remains from a dry wash valley track that runs southeasterly into Bernice Canyon and 
the Property itself. There is a nearly parallel track nearly 2km to the north, accessible from the more 
southerly one. that similarly heads southeast into the canyon that hosts the Hoyt and Marguerite historical 
workings.  Both of these tracks are in a degraded state being cut by washouts in several locations; they are 
inaccessible to a four-wheel drive vehicle but passable in an all-terrain vehicle although rehabilitation work 
would be required at a number locations along both of these tracks.  
 

 
Figure 3:  The road north from Highway 50 
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Figure 4: Track into Bernice Canyon - one of the many locations along the  

track into Bernice Canyon that is washed out, precluding access in a  
four-wheel drive vehicle but possible in an all-terrain vehicle 

 
5.2 Climate 
Weather conditions in the Property area are typical of the central Great Basin region of Nevada. Winter 
temperatures range between -25 to +15°C (-20 to 60°F), averaging roughly 2°C (35°F). Summer 
temperatures vary from 10 to 40°C (50 to 105°F), and average roughly 23°C (75°F). Humidity and 
precipitation are low.  Precipitation ranges from less than 25cm (10in) per year on the valley floors to as 
much as 50cm (20in) per year in the mountains. Elevations across the Property range from roughly 4,500 
to 6,500 fasl, with snow falling in the higher elevations during the winter months. 
 

 
Figure 5: Annual climate data for the Fallon area, Churchill County, NV 

(source: https://www.usclimatedata.com/climate/fallon/nevada/united-states/usnv0028)  

https://www.usclimatedata.com/climate/fallon/nevada/united-states/usnv0028
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Vegetation and forest cover is typical of the central Great Basin.  Sagebrush is ubiquitous on the valley 
floors, with pinion pine, juniper and mountain mahogany growing at higher elevations. All typical 
exploration activities can normally be carried out throughout the year, with the possible exception of 
generally brief periods during the winter when heavy snowstorms are possible. 
 
5.3 Infrastructure & Local Resources 
Aside from the two main, degraded dirt tracks that traverse the Property from west-northwest to east-
southeast, continuing into the CAW, there is no infrastructure within or near the property.  The drainages 
that cut across the property – that the dirt tracks mostly follow, flow water during the spring and following 
any significant rain event, flowing west from the CAW into Dixie Valley beyond.  Whereas historical 
mining activities in the area utilized this water as did a homesteader who lived with his family in Hoyt 
canyon for thirty years and whose collapsed cabin may still be seen (see below), this water would not be 
available for use in exploration drilling, underground development or mining.  The nearest power line is 
more than 20km away. 
 

 
Figure 6: Historical habitation in Hoyt Canyon  - All that remains of a  
home in Hoyt Canyon, once inhabited by a family of five for 30 years 

 
Mining is a significant component of Nevada’s economy.  The city of Reno, a three hour drive west from 
the Property, is a major center for the mining industry where all personnel, services and supplies necessary 
for mineral exploration, development and mining can be secured.   
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5.4 Physiography 
The AAP is located within the Basin and Range tectonic province that spans a significant portion of the 
southwestern USA from western Utah across to the eastern edge of California. This region is characterized 
by alternating roughly north-south trending hill/mountain ranges with basins in between.  Churchill County, 
located in west-central Nevada, hosting varied topography; the western part of the county is dominated by 
the broad low valley of the Carson Sink, underlain by deposits of Lake Lahontan. The bordering mountain 
ranges to the west and south are of low relief and underlain largely by Tertiary volcanic and sedimentary 
units. Pre-Tertiary rocks are extensively exposed east of the Carson Sink in the Stillwater Range, Clan 
Alpine Mountains, Augusta Mountains, and New Pass Mountains. The eastern valleys are underlain by 
Quaternary alluvial and lacustrine deposits contemporaneous with the western deposits of Lake Lahontan. 
The eastern mountain ranges are more rugged than the western ranges and have higher relief; the eastern 
valleys are generally narrower. The property is located on the western edge of the Clan Alpine Mountains, 
the easternmost of the two predominate mountain ranges that traverse Churchill County in a slightly north-
northeast – south-southwest direction.  
 

 
Figure 7: Southeast view from west of the AAP to the Clan Alpine Mountains 
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6. HISTORY 
Silver was discovered in the Bernice Canyon area in the early 1870s, with antimony mineralization 
discovered in 1880. A small mining community called Bernice existed in Bernice Canyon for a brief period 
in the late 1800s, the residents of which were active in prospecting and mining at various locations in the 
area, with one or more local mills processing local production.  Antimony concentrate was shipped to a 
smelter in San Francisco. Antimony was produced from one or more mines in the AAP area during the 
1890s, early 1900s, during both World Wars (1 & 2), and during the mid-1960s.  Antimony production 
prior to 1963 reportedly totaled several hundred tons of antimony metal.  Some of the mines and occurrences 
were noted for their more significant silver content, occasionally with trace to minor gold and in some cases 
mercury. 
 
A USGS unpublished report prepared in 1947 (“Unpublished report on the Carson Sink Area”, by F.C. 
Schrader); it includes summary descriptions of some of the historical mines in the Bernice Canyon mining 
district.  These notes are included and added to in a 1963 published report by the Nevada Bureau of Mines 
(Bulletin 61, “Antimony Deposits of Nevada”, by E.F. Lawrence), some of which is recapitulated in a 
Bulletin 83 of the Nevada Bureau of Mines, “Geology and Mineral Deposits of Churchill County, Nevada” 
(beneath the title of which is recorded the following: “prepared cooperatively by the United States 
Geological Survey”). Whereas this information is historical in context it is technical in nature.  Accordingly, 
it has been included in Section 7.3 of this report, “Mineralization”, accompanied by the QP’s observations 
and notes from his recent visit to the Property. 
 

 
Figure 8: Ruins of a stone building near Hoyt historical workings, AAP 
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Figure 9: Map of historical mines & prospects, Hoyt, Bernice and Dyer Canyon  

(source: Lawrence, 1963) 
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7. GEOLOGICAL SETTING & MINERALIZATION 
 

	
 Figure10 : Geology map, AAP and surrounding area  



________________________________________________________________ 

 
Technical Report               AMERICAN ANTIMONY PROJECT               Page 25 of 102 

7.1 Regional Geology  
The following sub-section is summarized from Nevada Bureau Of Mines & Geology Bulletin 83, “Geology 
And Mineral Deposits Of Churchill County, Nevada” (1974). 
 
The oldest rocks found in the region occur in eastern Churchill County and consist of metavolcanic rocks, 
bedded chert, and siltstone of probable late Paleozoic age. They are overlain by clastic and volcanic rocks 
of Permian and/or Early Triassic age. Mesozoic rocks found in Churchill County consist chiefly of Triassic 
and Early and Middle Jurassic age and occur in sequences that vary from place to place in lithology, 
thickness, and age.  Northeastern Churchill County is widely underlain by thick, fine-grained clastic rocks 
of Late Triassic age, locally overlain by calcareous Lower Jurassic clastic rocks, and by quartz arenite, 
limestone, gypsum, and a thick succession of basaltic flows and tuffs of probable Middle Jurassic age. A 
large gabbro intrudes the Middle Jurassic layered rocks of northeastern Churchill County. Tertiary rocks 
include various extrusive units of rhyolitic to basaltic composition, shallow intrusive bodies, and lacustrine 
and fluviatile sediments, which usually have a large volcanic component and are more abundant than the 
pre-Tertiary rocks. Miocene felsic volcanic units are most abundant in the eastern ranges; Pliocene 
intermediate to basaltic units are more abundant in the western ranges. Sedimentary units are intercalated 
in both the Miocene and Pliocene volcanic sections and are locally extensive. 
 
7.2 District-Scale/Local Geology 
7.2a Lithology 
Rocks older than Upper Triassic do not occur within or around the Property.  
 
Triassic 
A thick shale and siltstone unit of Triassic age is widespread in Churchill County and underlies much of 
the northern and central Clan Alpine Mountains. The total thickness of the shale and siltstone unit is not 
certain because the base is not exposed and because the apparent increase in thickness due to repetition by 
folding. The bulk of this unit is composed of very fine-grained clastic material, chiefly silt-sized quartz, 
illite, chlorite, albite, and, more variably, K-feldspar. Small quantities of calcite occur in some samples. 
Siltsones vary somewhat in grain-size distribution, although the mineral assemblage is apparently constant; 
distributions as fine as mudstone occur at some stratigraphic levels. The siltstones exhibit one or more 
cleavages at most places. In general, one of the cleavages is an axial-plane cleavage sufficiently penetrative 
to be called a slaty cleavage. The siltstone is recrystallized near granitic intrusions; in general, the rocks are 
phyllites in the outer thermal zone and hornfels in the inner aureole.  
 
Upper Triassic siltstone and associated lithologic variants underlie the west flank of the Clan Alpine 
Mountains from a point 8 km (5 miles) south of Spring Creek; Triassic rocks span the width of the range 
between Stone Canyon and Crescent Canyon on the east flank. The siltstone unit is progressively younger 
toward the north, and the stratigraphic thickness is estimated to be at least 6,100 m (20,000 ft). The highest 
beds are massive dolomite that lacks any age-indicative fossils; they could be Jurassic but are included in 
the Triassic unit owing to their lithic similarity to nearby Triassic rocks. The siltstone unit contains two 
directions of folds, intra-unit thrust faults, and abundant later normal faults. The early folding produced 
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nearly isoclinal folds; their present axial traces are predominantly westerly to northwesterly, and their axial 
planes are vertical to steeply inclined to the north or south.  
 
Granitic rocks are more or less uniformly distributed over the part of Churchill County that is not covered 
by Tertiary volcanic rocks. The exposures of granitic rocks are small, averaging a few square miles or less. 
 
A description of the metasedimentary sub-units found in the Clan Alpine Mountains may be found below. 
1. Lower Subunit 

The lower subunit of the shale and siltstone unit is exposed in the Clan Alpine Mountains, but the base 
of the subunit lies at an unknown depth; total thickness is estimated at just over 2,000 m (7,000 ft). 
Fossils obtained from the subunit indicate a Late Triassic age. The upper 1,520 m (5,000 feet) of the 
lower subunit roughly consist of 70-80% siltstone and 20-30% sandstone. The siltstone consists almost 
entirely of graded laminae ranging in grain size from very fine-grained sandstone to mudstone. The 
sandstone occurs in discrete beds ranging from 1 cm to 6+ m (0.5 in to 20 ft) in thickness; the sand 
clasts are fine- to medium-grained, well-sorted, moderately-rounded, and contain up to 30% feldspar. 
Load and flute casts occur on the bottoms of the sand beds, and the tops are marked by ripple marks. 
The lower 600+ m (2,000 ft) of the lower subunit contains less sandstone, but several beds of limestone 
and chert- and quartzite-pebble conglomerate as thick as 15+ m (50 ft) are interlayered with the 
siltstone. 
 

2. Intermediate Subunit 
The intermediate subunit of the shale and siltstone unit of the Clan Alpine Mountains is estimated to 
be 2,440 m (8,000 ft) thick. It consists of at least 90% siltstone and mudstone; the rest is sandstone, 
limestone, and conglomerate. Siltstone and mudstone of the intermediate subunit are homogeneous in 
most places; they contain intersecting fracture sets, one of which parallels bedding. Less commonly, 
the siltstone consists of finely graded beds less than 6 mm (0.20 in) thick. Intercalated sandstone is 
well-sorted and fine-grained; it occurs in beds from roughly 7-90 cm (3 in to 3 ft) thick. Thin to medium 
beds of dense gray fossiliferous limestone occur sparsely in sets as thick as 15.25 m (50 ft).  

 
Jurassic 
Jurassic rocks are not exposed in the Property or surrounding area. 
 
Tertiary 
Middle Tertiary (Oligocene, ~37-24 Ma) andesite sampled in southeastern Churchill County is 
radiometrically dated at 27 Ma. Its thickness is less than 100 m (330 ft) in most places, but in the central 
Clan Alpine Mountains its thickness locally exceeds 225 m (750 ft). Here it is chiefly andesite tuff breccia, 
but locally fluviatile interlayers of andesitic debris are seen. Basaltic lavas bearing coarse hornblende 
xenocrysts are intercalated in the andesite section. In the central Clan Alpine Mountains, basalt and andesite 
directly overlie deformed Mesozoic sedimentary rocks. Locally, however, these mafic rocks are separated 
from the underlying Triassic rocks by gravels which occupy channels in the subvolcanic rock surface. The 
gravels contain clasts of rhyolite indicating that there must have been some felsic volcanism in the vicinity 
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prior to deposition of the basalt and andesite in the Clan Alpine Mountains. The most likely source is an 
older rhyolite unit seen in the Stillwater Range, but the age relation between the units remains uncertain. 
 
Rhyolite to rhyodacite comprises a heterogeneous formation of widespread occurrence in Churchill County. 
It includes flows, welded tuffs, tuffs, and, locally, some intrusive bodies. Lower units of rhyolite and 
rhyodacite in the Clan Alpine Mountains are mostly densely welded tuffs of early Miocene age (~22-17 
Ma). They are pale lavender, comprising quartz, feldspar and biotite; the plagioclase/sanidine ratio varies 
considerably and lithic fragments are rare.  The upper succession of rhyolite and rhyodacite in the Clan 
Alpine Mountains feature fewer phenocrysts at least half of which are quartz; sanidine content is equal to 
or greater than that of plagioclase. The rhyolite unit includes rocks of early Miocene age.  A thick sequence 
of welded tuffs with some interlayered tuffs and flow units mainly of rhyodacite composition occur in 
places in the Clan Alpine Mountains. This unit is distinguished by the persistent abundance of coarse 
phenocrysts (20-25%) and a greater frequency of lithic clasts. Quartz commonly comprises 25-30% of 
phenocrysts with plagioclase/sanidine ratio of between 1-4. 
 
Quaternary deposits consisting mostly of lacustrine sediments, alluvial fan material, and wind-blown sand 
are the most widespread map units in Churchill County. These deposits are thin in the mountain ranges 
and on the flanks of the ranges and thick in the valleys, up to 625 feet in the Carson Desert area, in the 
next range to the west of Dixie Valley (Fallon area). 
 
7.2b Structure 
The structural history of the Basin and Range province of Nevada is long and complex; it is manifested in 
the Clan Alpine Range, Churchill County, within which the AAP is located. Structural features  reflecting 
several different orogenies or periods of pronounced crustal unrest are present in Churchill County.  Many 
tectonic features are difficult to correlate from one mountain range to another because dissimilar rocks are 
often exposed in adjacent ranges. 
 
Paleozoic 
The effects of Paleozoic tectonism are largely unknown in Churchill County. East and northeast of 
Churchill County structures indicate that two major orogenies occurred over a broad area in western Nevada 
during the Paleozoic. The Antler orogeny occurred in Late Devonian time (374-360 Ma) and the Sonoma 
orogeny during the Permian (286-245  Ma). South and east of Churchill County, upper Paleozoic rocks lie 
unconformably over more deformed Ordovician rocks. 
 
Mesozoic  
Structural features of Mesozoic age in Churchill County are chiefly folds and thrusts produced by an 
orogeny during the Middle Jurassic (208-144 Ma). The first-formed Mesozoic structures are reoriented at 
many places by folds of a later phase that may have formed in the same orogenic episode or may be younger. 
The Mesozoic rocks are widely cut by high-angle faults, a few of which are recognized as being of pre-
Tertiary age. 
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Triassic siltstones in the Clan Alpine Mountains indicate folding during the Lower Jurassic (Toarcian, 193-
187 Ma). Axial surfaces of the early folds trend westerly to northwesterly. A Jurassic arenite was deposited 
during the early stages of folding of the underlying Upper Triassic and Lower Jurassic rocks as indicated 
by the preferential accumulation of its basal conglomerate unit along the hinge of a syncline in the northern 
Clan Alpine Mountains. Age limits for the arenite are Toarcian-Bathonian (193-176 Ma). A second phase 
of folding deformed all of the units and structures described above, about axes that generally trend north. 
The wavelength of the second folds is broad, roughly 2-3 km (1-2 miles), and associated minor structures 
are sparse. The second generation of folds have dihedral angles as small as 60 degrees as indicated by the 
plunges of minor folds of the first phase on opposing limbs of the second phase. 
 
The early folds have a wide spread in wavelength. The entire siltstone outcrop in the Clan Alpine Mountains 
is believed represent the north flank of an anticline whose hinge lies south of the southernmost exposure of 
the siltstone. Older folds plunge as much as 70 degrees to the northwest and southeast due to later folding. 
The second phase of folding features a wavelength of at least 1.6 km (1 mile); associated minor folds are 
sparse. The variation of the axial trace is due to the superimposed second generation of folds whose axes 
generally plunge to the north.  
 
A number of thrust faults have been recognized in the upper sub-unit of the Triassic siltstone, but because 
upper and lower plates both contain rocks of the same subunit, displacement is probably small. Thrust faults 
appear to be more abundant in the upper subunit than in older subunits, possibly because the good marker 
beds in the upper subunit facilitate recognition of the thrusts. If the thrusts are indeed more abundant in the 
upper subunit, they may have originated as gravity slides into troughs created by folding early in the 
orogenic episode when only the upper subunit was exposed at the surface. 
 
Lithic volcanic sandstone, silty tuff, volcanic conglomerate, and some basaltic lava, which may be a part 
of the Jurassic basalt unit, are thrust over Upper Triassic and Jurassic rocks in the Westgate block and over 
Triassic dolomite at Chalk Mountain. The upper plate rocks are folded about a horizontal axis that trends  
45 degrees southeast. The axial surfaces dip 35 degrees to the southwest. The folds are truncated by the 
thrust. 
 
Cenozoic 
Several pulses of Cenozoic deformation have affected all of Churchill County. The unconformities 
separating most of the Tertiary units and universally present at the base of the Tertiary section, record 
repeated uplift. That horizontal shortening locally accompanied this uplift is locally evidenced by folds in 
the Miocene and Pliocene sedimentary and volcanic units. Normal faults that are later than the folds cut 
virtually all the rocks in the county; the orientation of net-slip vectors on Holocene faults in the Dixie Valley 
region is indicative of east-west extension.  
Late Tertiary high-angle faults are by far the most common structural features in Churchill County. Most 
of these are normal faults but at least one reverse fault is present and at least a component of strike-slip 
displacement is indicated on some. In areas where detailed mapping has been completed, the faults have 
been found to be as abundant in Pliocene rocks as they are in older rocks, indicating that the faults developed 
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after the formation of the Pliocene rocks. The faults cut sediments in the Carson Sink area, and the 
earthquakes that occurred in the area in 1954 demonstrated that faulting continues to the present time. Dip-
slip displacement has been the dominant movement on the late Tertiary faults, resulting in the high-standing 
mountain ranges bounded by faults and separated by broad basins containing thick accumulations of late 
Cenozoic sediments. Had strike-slip displacement been dominant, these structural relations could scarcely 
exist; however, strike-slip displacement has taken place on some faults. 
 
7.3 Mineralization 
The landmark publication on antimony deposits in Nevada is Antimony Deposits of Nevada, by E.F. 
Lawrence, published by the Nevada Bureau of Mines in 1963.  Much of the information found in this section 
of the technical report was taken from this historical report, along with an unpublished 1947 USGS report, 
much information from which was incorporated into the 1963 NBM report. 
 
Antimony deposits in Nevada quite often occur along the fringes of mining districts, and in some areas 
appear to occur in a zonal pattern. The most productive antimony deposits are clustered in several areas of 
five counties: around the northern end of the Clan Alpine Range in Churchill County; the Big Creek area 
in the northern Toiyabe Range in Nye County; the Humboldt Range in Pershing County; the Antler Peak 
area in southern Lander County; and along the Independence Range in Elko County.  
 
There is a clear relationship between the degree of mineralization and the lithology of the host rock. Most 
of the producing mines are either in or near limestone or calcareous shale. Two of the four mines with the 
largest production (more than 500t of antimony metal) are in calcareous shales, one in interbedded shale 
and volcanic rock, and the other in a sequence of rhyolitic flow rocks near a limestone contact. Of the 11 
mines with production of between 100 and 500 tons of antimony, 4 are in limestone, 3 in shale, 2 in rhyolitic 
flows, and 1 each in sandstone and granodiorite. These 15 mines account for the bulk of Nevada’s historical 
antimony production. Of the 184 occurrences described in the 1963 NBM report, 56 are in or near limestone 
beds, 39 are associated with shales or shaley rocks, 30 are in sandstones and quartzites, 17 are in intrusive 
rocks ranging from granite to diorite, 26 are in fine-grained volcanic rocks ranging in composition from 
rhyolite to andesite, and at least 15 are closely associated with dykes of latitic to diabasic composition. 
Twelve other occurrences are located near dykes. 
 
Although many antimony-bearing minerals have been found in Nevada, most have been found only in small 
quantities, commonly as alteration products of the primary sulfides. Others are complex minerals containing 
antimony in association with lead, copper, silver, and other metals. Stibnite is the most common antimony 
mineral found in Nevada. Antimony also occurs in tetrahedrite, andorite, stephanite, pyrargyrite, polybasite, 
proustite, and other sulfantimonides in many of the mining districts of Nevada, but usually has not been 
recovered. Pyrite, galena, sphalerite, chalcopyrite, argentite, gold, arsenopyrite, scheelite, cinnabar, and 
barite are spatially or genetically associated with the antimony minerals in Nevada in varying amounts. The 
stibnite generally is older than these associated minerals. Pyrite is the most common mineral associated 
with stibnite. In most of the mines that have produced, antimony occurs in fissure veins, with quartz as the 
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principal gangue mineral, although in several of the deposits stibnite occurs disseminated in the silicified 
wall rock. 
 
Wall-rock alteration is quite variable from one deposit to the other. In most of the antimony deposits the 
wall rock is argillized, and in several of the occurrences it has been almost completely sericitized. 
Silicification of the wall rock, especially limestone, is common. In some deposits wall rocks are altered for 
only a few inches away from the vein, while in others there is extensive alteration, apparently grading from 
argillization to sericitization, with some silicification. In a few of the deposits associated with limestone, 
large areas have been silicified. These usually contain stibnite disseminated throughout the silicified zone. 
The intensity of alteration appears to be greater in deposits associated with other sulfides. 
 
Churchill County 
The principal metallic minerals produced from Churchill County have been silver, gold, and iron; antimony, 
copper, lead, mercury, nickel-cobalt, tungsten, and zinc have also been produced in varying amounts, as 
well.  Lithium is a metal of current interest in the basin terranes across Nevada where sediment-hosted 
occurrences are being explored and developed in basin flats between the ranges. Additionally, Churchill 
County contains deposits of various non-metallic mineral commodities, including sand and gravel, 
diatomite, pumice and perlite, salt, stone,  limestone, fluorspar, and gem stones. Borax and soda have been 
produced from small deposits in the county, as well; gypsum and zeolite deposits have been explored. 
 
Bernice District 
The Bernice district is located on the west side of the Clan Alpine Mountains. The principal historical mines 
and occurrences are located in the northern part of the district in Hoyt Canyon and Bernice Canyon. The 
district contains historical small mines and occurrences of silver, mercury and antimony. Silver deposits 
were first discovered in the late 1870s; antimony deposits were discovered in the 1880s and have been 
worked intermittently whenever the price of antimony was favorable. The productive history of the 
antimony mines is poorly known. Some antimony was produced in 1893 and 1906; two mines were active 
in 1916; several mines were active in the early 1940s; and the Antimony King mine was active for a period 
during 1967. Total recorded antimony production is roughly 273mt (300t) of antimony metal. The timing 
of discovery of  mercury in Shoshone Canyon is unknown but is believed to be sometime after 1943. Only 
one property, the Red Bird mine, is known to have produced mercury, reportedly producing a total of 49 
flasks (1 flask of mercury weighs 76lb or 34.5kg, and at room temperature occupies a volume of 
approximately 2.55l). 
 
Metallic minerals in the Bernice district occurs as veins in Triassic sedimentary rocks, principally siltstone 
but including some interbedded limestone and fine-grained quartzite or sandstone. In the Bernice Canyon 
area, these rocks are cut by at least two northwest-trending latite dykes that locally parallel bedding of the 
sedimentary rocks. Some of the better antimony occurrences are found in and proximal to these dykes. 
Tertiary andesite and rhyolite extrusive rocks unconformably overlie the older sedimentary rocks and are 
locally faulted against them by high-angle faults.  Several basalt and andesite dykes cut older rocks.  
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The principal historical silver mines in the district are the Bernice (also known locally as the Old Williams 
mine) and Hoyt mines. The principal antimony mine is the Antimony King. Lesser amounts of antimony 
were historically produced from the Drumm, I.H.X. (currently referred to as the King Solomon), Lofthouse, 
and Hoyt mines. Several other properties were historically prospected but experienced little or no 
production. The Red Bird mine in Shoshone Canyon is the only mercury property known to have 
experienced historical production. 
 
7.3a Historical Workings 
The following sub-section comprises notes about the various historical antimony mines and related 
workings excerpted from the aforementioned 1963 NBM report, followed by the QP’s notes and 
observations from those locations he was able to access during his recent property visit.  These notes have 
been rearranged to appear in the order in which the QP visited them, followed by those he did not have the 
opportunity to visit during his two-day visit. 
 
“No Name” Adit - QP’S COMMENTS 
Located 3.3km (2mi) east of the western boundary of the AAP, where the Bernice Canyon valley loops 
from southeast to northeast, this adit is developed on the southeast side of the canyon in a nearly vertical, 
nearly north-south striking 4m (13.1ft) wide dyke/sill of hydrothermally altered latite that is banded and/or 
sheared at its contact with the enclosing country rocks.  The latite continues across the canyon and up the 
hill, where a few small pits were developed on it at various intervals.  The latite is white and sugary with 
up to a few percent 1mm subhedral pyrite cubes and specks/flakes of a silvery mineral, possibly stibnite.  
Occasional white ghosts of altered feldspars are seen, along with an abundance of sericite in a silicified 
groundmass.  Primary and secondary antimony minerals are seen lining and staining an orthogonal set of 
fractures in the latite intrusive, along the walls and at the terminal face of the adit. 
 
This location is not mentioned in either the 1947 or 1963 reports; it must have been developed during the 
later, and last, period of activity in Bernice Canyon, during the mid-late 1960s. 
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Figure 11: Looking south at the No Name adit; note the latite dyke 

 

 
Figure 12:  Looking north at the continuation of the same altered latite  

dyke up the north side of Bernice Canyon 
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Figure 13: Close up of the contact between the latite dyke and brown  
sandstone, on the north side of the canyon opposite the No Name adit;  

note banding/shearing at the contact with the adjacent sandstone 
 

 
Figure 14: Close up of hydrothermally altered latite, AAP; pale blue-green 

stain in part of the sample may be secondary copper(?) 
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Figure 15: Latite-hosted, fracture-controlled antimony mineralization  

in the terminal face of the No Name adit; note yellow antimony  
oxides bleeding out of some of the mineralized fractures 

 

 
Figure 16: Close up of a lozenge of antimony mineralization  

in a quartz-rimmed fracture, No Name adit 
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Figure 17: More typical mineralized fracture, No Name adit 

 
Arrance Prospect  
The Arrance prospect is located on the west-southwest side of Bernice Canyon, 2.74km (1.7mi) south of 
the west entrance to the canyon, and roughly 12m (40ft) above the canyon floor. Production has totaled less 
than half a ton of antimony metal. The intrusive sill is exposed in the only working, an open cut. Here the 
sill is 5.2m (17ft) thick, strikes at 355° and dips steeply west. Its composition is about the same as that 
found at the IHX and Antimony King mines. Brown to reddish-brown shale is in contact with the sill on 
the east; reddish sandstone is seen along the west side of the sill. Stibnite occurs as veinlets up to 1.9cm 
(0.75in) wide along fractures in the sill and as small crystals and halos around pyrite grains disseminated 
through the sill. Most of the stibnite in the fractures is altered to yellow and minor amounts of white 
antimony oxides. 
 
QP’S NOTES: The Arrance workings are located on the west-southwest side of Bernice Canyon with adits 
and an open cast operation that removed fracture-hosted mineralization in an altered latite dyke that ran 
along the original dip slope of the hill – or close enough to it that it could be mined in this fashion before 
passing into the hill itself, which is where the adits were developed at three levels with each adit roughly 
50m (164ft) above that below it; as these adits are not mentioned in the 1963 report, they must have been 
developed later in the 1960s (the Arrance workings are not mentioned at all in the 1947 USGS report).  The 
open cast operation is 60+m (200+ft) long and extends vertically for 30m (98.4ft) or more down the steep 
slope of the dyke, most of which was completely removed along its extent at this location; the lower adit is 
roughly 60m (197ft) above the canyon floor. The workings follow the strike of the dyke at 315°, in the 4-
5m (16.4ft) wide dyke, where an orthogonal set of fractures host mineralization as fracture coatings where 
thin, and as pinching and swelling veins sometimes rimmed in quartz where thicker; massive stibnite veins 
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up to ±3cm (1.2in) wide and 15-20+cm long were observed in several locations, mostly along the shallow-
dipping fracture set. Steeply dipping fractures are often mineralized, as well, as are the steeply-dipping, 
sheared contacts between the dyke and enclosing country rocks – limestone, sandstone, slaty sandy shale 
etc. 
 

 
Figure 18: Looking west at the Arrance historical workings 

 

 
Figure 19: Entrance to the middle Arrance adit; note the latite dyke 
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Figure 20: Middle Arrance adit, developed in the hydrothermally 

altered latite dyke hosting fracture-controlled mineralization 
 

 
Figure 21: Mineralized orthogonal fracture set in the wall of the middle  

Arrance adit, in banded and/or sheared contact of the latite dyke 
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Figure 22: Steeply west-dipping hanging wall contact of the fracture- 

controlled mineralized altered latite dyke and weakly pyritic but  
otherwise unmineralized black slaty shale, lower Arrance workings 

 

 
Figure 23:  Further along the adit, steeply west-dipping hanging wall  

contact of the fracture-controlled mineralized altered latite dyke  
and weakly pyritic limestone, lower Arrance workings 
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Figure 24: Close-up of above; fractures in the altered latite dyke are well- 

developed, some of which are mineralized, but the limestone is neither 
fractured nor mineralized, lower Arrance workings 

 

 
Figure 25: Close up of antimony mineralization in fractured, altered  
latite, lower Arrance adit, with yellow antimony oxides (cervantite?)  

bleeding out of the fractures, lower Arrance workings 
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Figure 26: Subhedral “clots” of pyrite in otherwise unmineralized,  

moderately silicified limestone, lower Arrance workings 
 
Antimony King Mine 
The Antimony King mine is located along the south side of Bernice Canyon, 3.9km (2.4mi) southeast of 
the west entrance to the canyon. The mine was first worked as a unit of the IHX mine; consequently accurate 
production records for each were difficult to determine. The mine was developed by three adits, several 
trenches and open stopes. The main vein at the mine strikes at 10-25°, dipping at 40-55°W. A vein seen in 
the northwest crosscut strikes at 335°, dipping 55°W; whether this is the same vein or a second vein along 
a cross fault is not clear. The vein roughly parallels a highly fractured and brecciated sill, in some places 
following the hanging wall and elsewhere following the footwall. Although the latitic sill is commonly 
concordant with the sandstone and slate, locally it crosscuts them. The sill is porphyritic, with phenocrysts 
of orthoclase and plagioclase in a groundmass of feldspar and quartz. It has been completely silicified and 
sericitized. 
 
The vein varies from a 7.6cm to 1.2m (3-48in) in width, and is composed principally of quartz. Stibnite 
(Sb2S3) occurs as pods, blebs, and veinlets in the quartz vein and in the fractured sill. On the lower level the 
vein opens into a 1.2m (48in) wide mass of quartz containing pods of stibnite up to 61cm (2ft) across. Some 
arsenopyrite, pyrite, and sphalerite are associated with the stibnite. Pyrite is also found as small cubes 
enclosed in shells of stibnite in the sill. Stibnite in the vein is partially oxidized to yellow and white 
antimony oxides (cervantite – Sb2O4). The yellow oxide is especially abundant along joints in the sill where 
veinlets of stibnite up to 1.9cm (0.75in) thick have been mostly oxidized. The halos of stibnite around the 
disseminated pyrite cubes commonly are oxidized to brown and black oxides. 
 



________________________________________________________________ 

 
Technical Report               AMERICAN ANTIMONY PROJECT               Page 41 of 102 

Samples taken from the Antimony King mine in 1963 returned the following results: 
 

LOCATION DESCRIPTION 
ANTIMONY 

(% Sb) 
SELENIUM 

(% Se) 
GOLD  

(opt Au) 
SILVER 

(opt Ag) 
Inclined shaft at 
surface 3-inch vein 12.71 0 0 0.90 

Upper adit at 
60 ft inside 

1-2 in veinlets 
in dyke 33.42 0 0 0.76 

Note: These analytical results are non-compliant and historical in nature, having been taken by  
unknown  persons and analyzed by unknown methods in the absence of standard QAQC protocols,  
several decades ago.  However, given that they were published in an official government report 

(Nevada Bureau of Mines, 1963), the QP believes them to be representative of the material sampled. 
 
QP’S NOTES: The adit at the Antimony King is on the south side of the canyon and leads southwest at 
220° for roughly 50m (164ft).  It is hosted in brown-weathering black slaty shale.  Further along the adit, 
at the sheared contact between these shales and a limestone unit, a small stope was developed up the contact 
for a height of at least 10m (33ft); mineralization was not observed, however the shale portion of the sheared 
contact itself is somewhat rusty, and argillic-sericite altered. The drift continues to a partly collapsed 
cavernous stope at least 10m (33ft) wide and deep and unknown height; some cribbing was observed.  
Unlike the other two workings visited in Bernice Canyon, these being the “No Name” and “Arrance”, the 
altered and mineralized latite dyke was not observed in that portion of the underground workings that were 
accessible.  However, pale-colored rock was seen at some distance higher up the hill, which is likely the 
strike extension of the dyke southeast from the Arrance workings, with the drift being a crosscut to it. 
 

 
Figure 27: Lower Antimony King adit, in brown-weathering slaty black shale 
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Figure 28: Looking out the lower Antimony King drift at the adit 

 

 
Figure 29: Uphill and southeast of the Antimony King adit, where an altered  

latite dyke is seen dipping steeply to the west in contact with slaty black shale 
 

I.H.X. Mine 
The I.H.X. mine, also known as the Draken, Solomon, Volks, Blue Bird or Williams mine, is located on 
the north side of Bernice Canyon, 3.1km (1.9mi) from its mouth, and about 12.2m (40ft) above its floor. 
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Several shipments of antimony [mineralized material] were made between 1915-1917 and in 1940 5t of 
[mineralized material] averaging 43.9% antimony were produced. Several hundred feet of drifts and stopes 
extending from a lower crosscut tunnel were reported; these workings are completely inaccessible. A shaft, 
inclined 20° northwest, is open to 120 feet. Also, there are two open cuts. Shale, sandstone, and interbedded 
limestone crop out at the mine. A 2.4-3.7m (8-12ft) wide, blocky, latitic sill striking at 350° has intruded a 
fracture zone in brown to gray slightly calcareous shale. The hanging wall dips 70-85°W; the footwall dips 
60-85°W. At least three sets of joints occur in the sill: one set is essentially horizontal and perpendicular to 
the sill walls; the other two sets are oblique. This sill is parallel to another of similar texture and composition 
on the south side of the canyon, approximately 91.4m (300ft) to the south. Stibnite occurs as 5.1-10.2cm 
(2-4in) pods and single crystals in a 40.1cm (16in) wide gouge zone along the footwall of the sill; as pods 
up to 20.3 by 45.7cm (8 by 18in) and as veinlets along the joints; and as halos around pyrite grains 
disseminated through the sill. Much of the stibnite is altered to earthy to powdery, yellow antimony oxides. 
Production of between 25-50t of antimony metal were recorded for this mine. 
 
QP’S NOTES: This location is currently known as the “King Solomon” mine, one of several names that 
have been given it over the years.  It is located on the northeast side of Bernice Canyon where the canyon 
runs southeast between the Arrance and Antimony King historical workings.  Similar to Arrance, another, 
parallel hydrothermally altered latite dyke hosting fracture-controlled mineralized was mined by open cast 
methods along and down its dip slope along the strike of the dyke.  There are no adits here and no obvious 
antimony mineralization was observed; it seems that all mineralized material at this location was extracted. 
 

 
Figure 30: Looking northwest along Bernice Canyon to the King Solomon 

historical workings on the right-hand slope of the canyon 
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Figure 31: View southeast along the historical King Solomon open cast mine 

workings; note the remnants of the latite dyke in the rock wall to the left 
 
Hoyt Mine 
The Hoyt mine, also known as the De Longchamps, or Coplan mine is located in Hoyt Canyon on the west 
flank of the Clan Alpine Mountains. About $60,000 worth of silver has been mined. Mined material was 
treated in the Bernice mill. In 1940-1941, 7t of [mineralized material] averaging 57% antimony were 
produced. In 1949, 16t of [mineralized material] containing 56% antimony were mined and shipped to 
Goldsmith Brothers in Chicago, Illinois. The mine is developed by four adits. One is inaccessible because 
of water, the other three total 152.4m (500ft) in length. At the mine, Jurassic limestone, sandstone, and 
shale are overlain by rhyolite flows. The main vein strikes 5° dipping 10-60°WNW to 280° and dipping 10-
60°SW. It is 10.2-25.6cm (4-12in) thick and is composed of quartz and minor calcite. Locally the quartz is 
crushed and recemented by later quartz. Small pods and single crystals of stibnite and tetrahedrite 
((Cu,Fe)12Sb4S13) are scattered through the quartz. Marcasite (FeS2), pyrite (FeS2) and arsenopyrite (FeAsS) 
are associated with the antimony minerals. Stibnite is partially altered to earthy or powdery, yellow 
antimony oxides. The upper adit on the south side of the creek is 42.1m (138ft) long, cross-cutting the vein 
at 6.1m (20ft) where it is 5.1-30.5 cm (2-12 in) wide and consists of quartz with only minor amounts of 
stibnite and antimony oxides. Mineralized shoots occur at the intersection of the vein and a siliceous 
limestone bed; however, the present study failed to show any such consistent relationship. 
 
QP’S NOTES: Unlike mineralization observed at historical workings in Bernice Canyon, historical 
workings seen in Hoyt Canyon are developed in brown slaty (fissile) sandy shale/shaly sandstone.  Given 
these structurally incompetent host rocks, the adits are all partly collapsed and not safely accessible.  The 
adits were developed where for some reason – rheological and/or otherwise, a discrete, planar zone of 
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hydrothermal alteration developed, within and along the contacts of which mineralization was historically 
seen to have developed.  It was difficult to ascertain any relationships with certainty and it was not possible 
to observe any clearly mineralized zones.  However, the waste dumps at all three levels (there are two adits 
at the middle level) are sufficiently large to support the observations recorded in the 1963 NBM report. 
 

 
Figure 32: Looking west-northwest out of Hoyt Canyon  

 

 
Figure 33: Looking northeast at the main Hoyt historical workings 
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Figure 34: At on the south side of Hoyt Canyon opposite the main 

Hoyt area workings, developed in fissile sandy shale 
 

 
Figure 35: Inaccessible adit, middle Hoyt workings, in roughly 
north-south, wide, steeply-dipping, deformed, slaty sandy shale 
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Figure 36: Sheared contact between altered and fresh rocks,  

middle adit, historical Hoyt workings 
 
Blue Eagle Group Mine 
The workings of the Blue Eagle group are located on the northeastern slope of a southeast-trending canyon 
which takes off from Bernice Canyon 6.4km (4mi) from its mouth. There are 4 adits, 2 winzes, and 1 open 
cut, totaling 98m (322ft). Shale and sandstone crop out in this area. A fine-grained dyke, striking east and 
dipping 70-80°S, cuts the sedimentary rocks down the canyon from the mine. At adit #1, brown, medium-
grained sandstone and brown, thin-bedded shale, strike at 315° and dip at 80°SW. No antimony minerals 
were noted at this adit. 
 
Adit #2, directly up the hillside and 10.7m (35ft) S of adit #1, exposes a 10.2cm (4in) wide vein of quartz 
containing pods of stibnite, striking  at 40° and dipping 35°NW. 
 
Adit #3 is located 304.8m (1,000ft) S of adit #2. The country rock is reddish brown sandstone. A vein 
striking at 160° and dipping 30°E, was explored by both vertical and an inclined winzes. The vein consists 
of 15.2-45.7cm (6-18in) of gouge and 5.1-20.5cm (2-8in) of quartz containing small pods, single crystals, 
and veinlets of stibnite. In the bottom of the inclined winze, a second vein, striking at 130° and dipping 30-
45°NE, intersects the main vein. The second vein consists of 15.2-45.7cm (6-18in) of gouge and 10.2cm 
(4in) of quartz containing small pods and single crystals of stibnite. A sample of this vein 45.7cm (18in) 
wide assayed 4.98gpt gold (0.16opt) and 1.24gpt silver (0.04opt), 3.21% antimony, and no selenium.  
 
Adit #4 crosscuts sandstone and shale for 48.8m (160ft) before it cuts a quartz-stibnite vein. The sandstone 
is reddish brown and medium grained, strikes 140° and varies in dip. It is intercalated with brown fissile 
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shale. The vein, striking 130° and dipping at 45°NE, comprises 15.2-45.7cm (6-18in) of gouge and 10.2cm 
(4in) of quartz containing stibnite as small pods and single crystals. A sample of this vein assayed 1.87gpt 
gold (0.06opt) and 8.1gpt silver (0.26opt), 21.80% antimony, and no selenium. An open cut in brown 
sandstone and shale exposes a 45.7-61cm (18-24in) gouge zone containing traces of quartz and stibnite. 
The stibnite is slightly altered to yellow and white antimony oxides. 
 
QP’S NOTES: This cluster of historical antimony workings was not visited during his recent trip to the 
Property. 
 
Drumm Mine 
The Drumm mine, also known as the Larkin, or Marguerite No. 10 mine, is located on the west side of a 
southeast-trending side canyon, which meets Bernice Canyon 6.1km (3.8mi) from the west mouth of the 
canyon, 152.4m (500ft) above the canyon floor. The mine was developed by a 6.7m (22ft) long adit, 12.2m 
(40ft) crosscut, and a 28.9m (95ft) deep inclined winze. In 1940, 28t of [mineralized material] averaging 
52% antimony were produced. During 1941-1942, 57t averaging 48.2% antimony were produced. The 
country rock is brown shale dipping 80°E. A dense, brown sill outcrops below the portal of the adit. It is 
intensely sericitized, but apparently was composed of at least 10% feldspar phenocrysts in a groundmass 
of feldspar and quartz. A 15.2cm (6in) wide quartz vein containing numerous pods of stibnite up to 25.4 by 
61cm (10 by 24in) in size is exposed in the adit. One limb of the vein strikes 155° and dips 15°E; the other 
limb dips 35°W. The winze was sunk in the west-dipping limb of the vein. A 15.2cm (6in) wide sample of 
the east-dipping limb assayed a trace of gold, 1.24gpt (0.04opt) silver, and 16.37% antimony. The width of 
the vein varies greatly in the winze, but at the bottom a brecciated zone up to 1.22m (48in) wide has been 
recemented by quartz containing pods and veinlets of stibnite. In both the adit and crosscut, small pods of 
stibnite are disseminated through the wall rock. The stibnite has been oxidized slightly to yellow antimony 
oxides.  Recorded production at the Drumm mine is over 43t of antimony metal. 
 
QP’S NOTES: This historical antimony mine was not visited during his recent trip to the Property. 
 
Lofthouse Mine 
The Lofthouse mine, also known as the Danielson prospect or Dyer Canyon prospect, is situated on the 
west flank of the Clan Alpine Mountains in Dyer Canyon, 2.3km (1.4mi) from its mouth. A small amount 
of [mineralized material] reportedly was mined during World War One. In 1940, 2t of [mineralized 
material] averaging 30% antimony were produced. In 1948, 40t of [mineralized material] averaging 50% 
antimony were shipped to the Harshaw Chemical Co. in Los Angeles. The mine was developed by two 
adits each 30.5m (100ft) long and a number of trenches. Jurassic(?) slate, limestone, sandstone, and 
quartzite, generally striking  300° and dipping 60-80°SW, crop out at the mine. The main vein strikes at 
215 and dips 60-75°SE. A second vein, striking 10° and dipping 45°W intersects the main vein. The veins 
are 5.1-76.2cm (2-30in) wide; the main vein averages 25.4cm (10in) in width. Both veins are composed 
principally of quartz with minor calcite. Pods, veinlets, and single crystals of stibnite occur in and with the 
quartz. One pod was 30.5 by 40.6 by 7.6cm (12 by 16 by 3in); individual crystals are up to 5.1 cm (2in) 
long. Minor amounts of tetrahedrite and rare jamesonite (Pb₄FeSb₆S₁₄) also occur in the veins. The stibnite 
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is later than most of the quartz, and the jamesonite postdates both stibnite and quartz. The stibnite commonly 
is partially altered to yellow, white, brown, and green antimony oxides. More rarely the red oxysulfide, 
kermesite (Sb2S2O), is seen. The yellow oxide is resinous to earthy; the green and brown oxides are 
resinous; the white oxide is fibrous. The first stage in the oxidation process is the conversion of the stibnite 
to the oxysulfide which, in turn, is oxidized to the other oxides. Antimony production of 21t antimony metal 
was recorded at this location. 
 
QP’S COMMENTS: This isolated historical mine working located in an isolated small block of claims 
located 6.4km (4mi) south of the main AAP property, was not visited. 
 
Marguerite Group 
The mines of the Marguerite group are found along both sides of Bernice Canyon, 4.7-6.9km  (2.9-4.3mi) 
from the  west to the canyon. 
 
Marguerite #1 Prospect 
The Marguerite #1 Prospect is located along the south side of Bernice Canyon, 6.9km (4.3mi) from the 
canyon mouth, roughly 244m (800ft) above the canyon floor. An open cut exposes a 35.6-45.7cm (14-18in) 
wide vein, striking at 185° and dipping 30°E. The vein is composed of 20.3-25.4cm (8-10in) of quartz and 
15.2-20.3cm (6-8in) of gouge. Small pods up to 2.5 by 5.1cm (1 by 2in), blebs, and single crystals of stibnite 
occur in the quartz. The stibnite is almost completely altered to yellow antimony oxides. The vein is exposed 
in a 5.5m (18ft) deep inclined shaft. Here the vein strikes at 200° and dips 30°SE. It is 25.4-35.6cm (10-
14in) wide and composed of gouge with only traces of stibnite and yellow antimony oxides. 
 
Marguerite #2 Prospect  
The Marguerite #2 prospect is along the north side of Bernice Canyon, 5.3kkm (3.3mi) from its mouth. It 
is developed by two adits, one directly above the other. The country rock comprises brown shale and 
reddish-brown sandstone, striking 10° and dipping 75°W. 18.3m (60ft) from the portal, the lower adit 
intersects a vein, striking 345° and dipping 20°SW. This vein was followed for 16.8m (55ft) by a drift. A 
second vein, striking 345° and dipping 45° SW intersects the other vein. Both veins consist of elongate, 
pods and streaks of stibnite in quartz. A number of veinlets of quartz, calcite, and stibnite extend between 
the two veins. The whole zone of stringers probably contains 2% antimony. The stibnite is partially altered 
to yellow and white antimony oxides. In the upper adit, the vein was encountered 21.3m (70ft) from the 
portal and followed for 9.1m (30ft) by drifting, but no mineralized material was found.  
 
Marguerite #3 Prospect 
The Marguerite #3 prospect is situated in a ravine on the south side of Bernice Canyon 4.7km (2.9mi) from 
the mouth of the canyon and about 244m (800ft) above the canyon floor. The prospect is developed by a 
3.1 by 3.7m (10 by 12ft) open cut. The open cut is in an 5.5m (18ft) wide sill, striking 310° and dipping 
85°SW in brown shale. Stibnite occurs as 0.6-2.5cm (0.25-1in) stringers along prominent joints striking  
130° and dipping 10°NE. A sample from these stringers assayed a trace of gold and 18.3gpt (0.59opt) silver, 
and 57.57% antimony. No selenium was detected. A sample taken from the dump assayed 1.2gpt (0.04opt) 
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silver, no gold, and 5.9%antimony. Stibnite also occurs as tiny blebs and 0.3-0.6cm (0.12-0.25in) pods 
disseminated in the sill. The stibnite is partially altered to yellow and white antimony oxides. 
 
Last Hope Prospect 
The Last Hope (Elvira or Noral) prospect is located along the north side of Bernice Canyon 5.3km (3.3mi) 
from the mouth of the canyon and just east of and below the Marguerite #2 prospect. An adit cuts reddish-
brown sandstone. 6.4m (21ft) from the portal there is a 5.1-7.6cm (2-3in) quartz vein striking 60° and 
dipping 70°NW. Small pods, veinlets, and single crystals of stibnite occur in the quartz. In the 7.3m (24ft) 
deep vertical winze the quartz vein widens to 50.8cm (20in) containing stibnite. A sample of this vein 
assayed 6.2 gpt (0.20opt) silver, no gold, and 11.50% antimony. One pod, 0.51 by 1.22m (20 by 48in), 
contains approximately 35% antimony. Some small pods are up to 10.2cm (4in) across. The shale and 
sandstone along the vein have been highly argillized. 
 
Spring Creek Prospect  
The Spring Creek prospect is located on the N side of Bernice Canyon, 6.1km (3.8mi) from its mouth, and 
high on the hillside some 457.2m (1,500ft) above the canyon floor. One open cut and a caved adit were 
found. No antimony mineralization was seen on the surface, but approximately 90.7kg (200lb) of 
mineralized material averaging 15% antimony were seen on the dump. A sample grabbed from the dump 
assayed 6.48% antimony, 2.5gpt (0.08opt) gold, 8.7gpt (0.28opt) silver, and a trace of selenium. 
 
Far South Marguerite Prospect  
The Far South Marguerite prospect is located on the east side of a southeast-trending gulch that takes off 
from Bernice Canyon 6.1km (3.8mi) from its mouth and only a short distance above its floor. The prospect 
is developed by a trench and two adits, now caved. The 8.5m (28ft) long trench explored a sill striking 130° 
and dipping 85°NE in brown shale and reddish-brown sandstone. The sill is completely silicified and 
sericitized. Stibnite occurs as 0.64-1.91cm (0.25-0.75in) wide veinlets along joints in the sill, and as small 
pods, blebs, and halos around pyrite cubes disseminated through the sill. Considerable amounts of yellow 
antimony oxides are present, especially along joints. 
 
QP’S COMMENTS: These historical workings were not visited by the QP 
 
7.3b QP’s Samples 

Table 1: Analytical results of samples taken by the QP during his field visit 
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Figure 37:  Compilation map, AAP 
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8.	 DEPOSIT TYPES 
Antimony occurs in a variety of deposits of various ages, including epithermal veins, pegmatites, and 
replacement and hot-spring deposits. Antimony is a key ingredient in the production of tungsten steel and 
is added as a hardening compound in lead shot and bullets. It is used to make flame retardant compounds, 
to increase mechanical strength and hardness in alloys.  It is used to make pigments and to remove bubbles 
from glass especially in TV and laptop screens, and is used as a catalyst in many industrial processes. 
 
Economically significant concentrations of antimony are not common, but antimony mines can be divided 
into the following two broad categories: primary antimony producers and byproduct antimony producers. 
This distinction also corresponds to the empirical differences between simple stibnite deposits and complex 
polymetallic deposits. Simple quartz-stibnite vein and replacement deposits account for most of the current 
and recent mine production. They can form in several different types of hydrothermal systems, including 
the peripheral parts of orogenic gold deposits, intrusion-related gold deposits, porphyry copper and 
molybdenum deposits, polymetallic mesothermal vein deposits, and sediment-hosted Carlin-type gold 
deposits. They can also occur alone with no apparent association with other mineral deposits.   
 
The most significant simple quartz-stibnite deposits include those in Bolivia, Canada, China, Russia, and 
South Africa. Important or representative deposits from these countries include the Kharma (Bolivia), 
Beaver Brook and Lake George (Canada), Xikuangshan (China), Sarylakh and Sentachan (Russia), and 
Consolidated Murchison (South Africa) deposits. The Yellow Pine deposit in Idaho and the U.S. Antimony 
Mine in Montana are the most important deposits that fit within this category in the United States. 
 
Two prime examples of simple stibnite deposits in Canada are the Beaver Brook deposit in central 
Newfoundland and the Lake George deposit in New Brunswick. These two deposits share many geologic 
similarities. Both occur in fractures of fault systems hosted by Ordovician to Silurian siliciclastic 
sedimentary rocks, and they are both located near Siluro-Devonian granitic intrusions. The Beaver Brook 
deposit contains resources of 2.12Mt at an average grade of 4.41% antimony. Mineralization at both 
deposits is dominated by quartz-stibnite veins with lesser amounts of carbonate minerals (calcite or 
dolomite) and minor amounts of pyrite. Arsenopyrite and native antimony are important accessory phases 
at Lake. At Lake George, the veins range in thickness from 0.5-1.5m. The predominant alteration 
assemblages at Lake George are siliceous and phyllic; the siliceous alteration typically extends to less than 
5cm from the edge of the vein whereas the phyllic alteration can extend to more than 10m from the vein. 
 
Most stibnite deposition occurs at temperatures below 350°C, where antimony solubility shows a 
precipitous decrease with decreasing temperature, which is consistent with its ubiquitous association with 
quartz that was predominantly deposited due to cooling.  The predominant modes of hydrothermal alteration 
for the fracture-filling and carbonate replacement in simple antimony deposits are silicification and 
sericitization 
 
Antimony is found in more than 100 minerals. The most common antimony mineral is stibnite, which may 
contain traces of other metals including copper, iron, gold, lead, and silver, and may also carry undesirable 
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elements such as arsenic and mercury. Other antimony-bearing minerals such as boulangerite - a lead-rich 
mineral), bournonite, gudmundite - and iron-rich mineral, jamesonite, polybasite, pyrargyrite, tetrahedrite 
- a copper-rich mineral, and valentinite are or have been of minor economic importance as sources of 
antimony. Aurostibite is common in gold deposits enriched in antimony. Metallic accessory minerals 
commonly found with primary antimony minerals are arsenopyrite, chalcopyrite, galena, gold, pyrite, 
pyrrhotite, sphalerite, and silver; common gangue minerals are quartz (predominantly), calcite, and barite. 
The most common supergene antimony minerals are bindheimite, kermesite, nadorite, senarmontite, and 
stibiconite. 
 

 
Table 2: List of antimony minerals (source: Seal et al, 2017) 

 
The Basin and Range litho-structural province that spans Nevada and portions of adjacent states is world 
renown for its numerous and in many instances economically significant epithermal gold and silver deposits 
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and in some cases associated porphyry base and precious metal systems, as well.  Antimony mineralization 
seen in the AAP is a product of one or more epithermal systems with roots somewhere beneath the Clan 
Alpine mountains within and/or near the property boundaries. 
 
Antimony is often found in the peripheries of epithermal systems.  In the Bernice Canyon area, the 
association of antimony with mercury in one location, and with silver in others, may be a reflection of the 
depth of this location at the time the hydrothermal system was active, and/or telescoping or reactivation of 
this system over time.  It may also suggest that at greater depth below the surface where antimony 
mineralization is currently found across the AAP, the ratio of silver and/or gold to antimony may increase, 
although this does not imply that it either case would it necessarily be of any economic significance. 
 
Although the metallogenic association remains to be better elucidated, it is clear that antimony 
mineralization at the AAP is associated with what is either one dismembered or two parallel, sericite-silica 
altered latite dykes, something that was recognized early on, as depicted in the historical sketch map, below 
(the red color indicating the location and orientation of the dykes and associated historical mines). 
 

 
Figure 38: Historical map (1963) showing the association between mines and latite dykes 

(source: Evans, 1970) 
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Figure 39: Historical sketch map (1970) highlighting the location  

and orientation of mineralized latite dykes in Bernice Canyon, AAP 
(source: Evans, 1970) 
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9.  EXPLORATION 
The Company has not undertaken or completed any exploration work on the Property. 
 
10.  DRILLING 
The Company has not undertaken or completed any exploration work on the Property. 
 
11.		 SAMPLE PREPARATION, ANALYSES AND SECURITY 
The Company has not undertaken or completed any sampling on the Property. 
 
12. DATA VERIFICATION  
Given the contents of Section 11, above, this section does not apply. 
 
13. MINERAL PROCESSING AND METALLURGICAL TESTING  
This section does not apply. 
 
14. MINERAL RESOURCE ESTIMATES  
There are no Mineral Resources on the Property, Historical or otherwise. 
 
15. MINERAL RESERVE ESTIMATES  
There are no Mineral Reserves on the Property, Historical or otherwise. 
	
16. MINING METHODS  
This	section	does	not	apply.	
	
17. RECOVERY METHODS  
This	section	does	not	apply.	
	
18. PROJECT INFRASTRUCTURE 
There	is	no	“project	infrastructure”	on	the	Property	as	it	is	an	early-stage	exploration	project.	
	
19. MARKET STUDIES AND CONTRACTS  
This section does not apply. 
 
20. ENVIRONMENTAL STUDIES, PERMITTING, SOCIAL & COMMUNITY IMPACT  
There are no communities anywhere near the AAP and no environmental studies required at present given 
the properties exploration stage status.  Proximity of the Property to the Clan Alpine Wilderness may require 
environmental studies, social and community impact studies etc. if/when the AAP is advanced beyond the 
early exploration stage. 
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21. CAPITAL AND OPERATING COSTS  
This section does not apply.   
 
22. ECONOMIC ANALYSIS 
This section does not apply. 
 
23. ADJACENT PROPERTIES  
There are no properties other than the AAP in the Bernice Canyon area. 
 
24. OTHER RELEVANT DATA AND INFORMATION 
There are no other known relevant data or information not covered elsewhere in this report. 
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25. INTERPRETATION AND CONCLUSIONS  
Antimony mineralization has been documented in a cluster of historical antimony mine workings on the 
AAP in the unpublished and published reports reviewed and discussed in previous sections of this report, 
and confirmed by the QP during his site visit.  These occurrences are typical of epithermal antimony 
mineralization  occurrences and deposits worldwide, in turn typical of epithermal-type mineralization as a 
whole, in other words, where low temperature, mineral-bearing fluids exploit conduits - be they structurally 
and/or stratigraphically controlled, and where a combination of declining pressure and/or temperature 
and/or interaction with reactive rocks and/or fluids results in the precipitation of the mineral-bearing fluid’s 
constituent metals.. The relevant question is whether or not there may be one or more locations across the 
Property wither exposed at surface or possibly occurring at some unknown depth, where there is a sufficient 
concentration/volume of sufficiently well-mineralized rock to be of potential economic significance given 
current and forecast antimony prices, buttressed by the fact of antimony being officially listed as a “critical 
metal” with the US government’s stated interest in developing domestic sources of supply for it, as a result. 
Initial impressions are positive but it will all boil down to tons and grade across mineable widths, things 
that can only be determined pursuant to completion of the work recommended below. 
 
In order to determine the answer to this question XEC will need to carry out a comprehensive surface 
mineral exploration program focused not just on locations where antimony mineralization is exposed at 
surface and in historical underground workings, but by documenting all features that are seen to be related 
to mineralization such as structures, hydrothermally altered rocks, preferential lithological associations etc. 
so as to be able to develop a comprehensive three-dimensional geological/deposit model that can be tested 
by drilling.  This will be discussed in greater detail in the following section of this report, below. 
 
Positive Potential (Upside) 
• Antimony mineralization has been historically documented at several locations across the Property over 

a small district-scale area; 
• Some of these documented antimony occurrences experienced limited, small-scale production, 

particularly during the First and then Second world wars; 
• The style of mineralization observed at these antimony occurrences is typical of structurally-controlled 

epithermal systems; 
• Silver was historically documented at some of these locations and may indicate that antimony may 

represent the upper/peripheral zone of a more silver-dominant system at depth; 
• Antimony had been designated as a critical mineral, with the pursuit of domestic sources of supply 

being a stated strategic imperative for the US federal government; 
• There has been no exploration for antimony across the AAP in several decades; 
• Aside from its proximity to a recently designated wilderness area, the Property lies within a favorable 

jurisdiction with no known environmental or cultural conflicts and with good, year-round access in a 
state with a historical and currently well-developed and economically significant mining sector. 

Potential Risks (Downside) 
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• A cluster of historical antimony occurrences and underground workings is no guarantee of a potentially 
economically significant antimony deposit i.e. it is possible that “what you see is what you get”; 

• Most of the Property lies within lands administered by the BLM, however some of its outlying edges 
lie within the Clan Alpine Wilderness where any kind of surface disturbance would likely not be 
permitted; 

• Metal prices are typically volatile, including antimony, notwithstanding its current status as a critical 
metal; 

• There is no assurance that the current interest in antimony will remain over the years ahead. 
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26. RECOMMENDATIONS  
As summarized in the previous section of this technical report, there is no doubt as to the presence of 
antimony mineralization at several historically documented locations across the AAP and as described in 
two historical NBM reports summarized in previous sections of this technical report.  What remains to be 
determined, as similarly summarized in the previous section of this report, is whether or not there are one 
or more locations across the Property where there may possibly be a sufficient volume/concentration of 
antimony-mineralized rock of sufficient grade so as to plausibly comprise potential economic significance 
at present or in the foreseeable future given current and forecast antimony prices. 
 
The first step in attempting to answer this fundamental question requires the completion of a comprehensive 
program of geological mapping and sampling with an emphasis on those features determined to be related 
with mineralization, specifically, lithology, structure, hydrothermal alteration and mineralization, with a 
particular focus on the latite intrusive dykes/sills.  This program should include mapping and sampling all 
historical workings that can be safely accessed.  This work should enable the development of a 
geological/deposit model that can be projected into the third dimension, which access to the historical 
underground workings – those that can be safely accessed, will provide some additional, initial insights 
into.  A two-man geological field crew operating from nearby accommodations – ideally a rented motor 
home parked near the end of the road vehicle-accessible stretch of road to the Property, should be able to 
complete this proposed program within a period of roughly one month. 
 
Upon completion of this first phase of work and interpretation of its results, the second phase of work 
should comprise the delineation of drill targets, selection of prospective and accessible drill site locations 
along with the delineation of any routes that may need to be developed in order to reach them, followed by 
application to the BLM for the necessary permits in order that this program can be completed. 
 
Any additional work may be considered pursuant to receipt and interpretation of the results of this second 
phase of work. 
 
ESTIMATED BUDGET – PHASE ONE – MAPPING & SAMPLING 
Geological mapping & sampling program. 
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PHASE TWO – DRILLING 
Core drilling (HQ), 3,000ft. 
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28. CERTIFICATE OF THE WRITER (DATE & SIGNATURE PAGE) 

As author of this report entitled AMERICAN ANTIMONY PROJECT with an effective date of July 8, 
2024, (the “Technical Report”), I, Avrom E. Howard, do hereby certify that: 
 
1. I am a Professional Geoscientist and Principal of NEBU CONSULTING LLC, on whose behalf I 

carried out this assignment.  Nebu’s address is as follows: 72 Brandywine Drive, Williamsville, NY 
14221, USA; Tel: 970-234-9757, Email: aeh@nebuconsulting.com 
 

2. I hold the following academic qualifications: 
• University of Toronto, B.Sc., Geology, 1979; 
• University of Colorado at Boulder, M.Sc., Geology, 1992. 

 
3. I am a registered with the Association of Professional Geoscientists of Ontario (Membership # 0380). 

 
4. I have worked as a geologist in the mining industry since 1979. 
  
5. I am familiar with National Instrument (“NI”) 43-101 and, by reason of education, experience and 

professional registration fulfill the requirements of a “Qualified Person” as defined in NI 43-101. My 
work experience includes several mineral commodities in a variety of geological settings and deposit 
types around the world, including gold, silver, copper, zinc, lead, antimony, nickel, tin, tungsten, rare 
earths, cobalt, manganese, vanadium, uranium, as well as diamonds and colored gemstones. 

 
6. I visited the American Antimony Project property on May 12 and 13, 2024. 
 
7. I am responsible for the entire contents of this report. 

 
8. I am independent of Xtra Energy Corp., as defined in Section 1.5 of NI 43-101; 
 
9. I have had no previous involvement with the Property. 
 
10. I have read NI 43-101 and have prepared this report in accordance with its requirements. 
 
11. To the best of my knowledge, this Technical Report contains all the relevant technical and related 

information necessary so is to ensure that it is complete, accurate and up to date as of the date of this 
certificate, in accordance with the disclosure requirements and related guidelines of NI 43-10. 

 
DatedJuly 8, 2024 

 
Avrom E. Howard, MSc, PGeo 
Principal Geologist, NEBU CONSULTING, LLC 
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Appendix One: Table of claims 
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Appendix Two: Acquisition Agreement for Four Senior Third Party Unpatented Claims 
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Appendix Three: Sample Analyses & Certificate 
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