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 The Cave Mine property is located in the southern end of the Mineral Range in 
the Great Basin of central Utah, sixteen kilometers south of the town of Milford and 290 
kilometers south of Salt Lake City (figures 1a and b).  The property is located at 
elevations between 1600 and 2400 meters.  Access is by Utah State Highway 21 and 
county-maintained graded dirt roads. 
 
 The State of Utah is one of the best jurisdictions in the World for exploration and 
mining, and Utah is the number one rated state in the United States for Business.1  The 
State is host to the Bingham Canyon copper mine, the largest ore deposit in North 
America as well as many other world-class ore deposits.  The majority of these occur in 
two east west-trending belts:  The Cortez-Uinta axis, which includes Bingham, Tintic, 
Mercur and others and the Wah Wah-Tushar Belt, which includes the Milford Copper 
district, a variety of other deposits and the Cave Mine project (Figures 2a and b).  Both 
belts were formed by multiple phases of Tertiary-aged felsic intrusive rocks. 
 
 Grand Central Silver Mines Inc. (GCSM) owns and controls over 5200 hectares 
of contiguous patented and unpatented mining claims and state leases in the project area 
(Figure 3).  Most of the patented claims in the Lincoln district have been acquired; 
however, negotiations for some of these claims are ongoing. There are no underlying 
royalties or encumbrances on the unpatented mining claims.   
 

The property is located in low sagebrush, juniper and pinion pine-covered hills.  
There are no known environmental issues that would hinder the exploration or 
development of the property.  There is abundant ground water available and mainline rail 
and high-voltage electrical power are nearby.  The nearby town of Milford has a long 
history of mining and provides a significant non-union labor force.  There are at least 80 
road kilometers of dirt and gravel roads on the property, which will facilitate exploration 
and will greatly lower exploration and reclamation costs. 
 
 GCSM is exploring for the following target types:  
 

 Supergene-enriched or hypogene porphyry copper deposits containing 
200-800 MM tons grading >0.8% copper with significant molybdenum 
and precious metal credits. 

 Polymetallic chimneys and manto deposits containing 1-10MM tons 
grading >2% Cu, >10% lead + zinc, >10 oz/ton silver and > 0.2 oz/ton 
gold. 

                                                 
1  Fraser Institute Annual Survey of Mining Companies 2011 update, www.fraserinstitute.org; Forbes 
Annual Survey 12/19/2011, www.forbes.com 
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 Copper-silver-gold skarn deposits containing 10-100 MM tons grading 
>1% Cu, >1 oz/ton silver and >0.05 oz/ton gold. 

 Gold skarns and disseminated deposits containing 1-50 MM tons grading 
>0.1 oz/ton gold. 

 Structurally controlled silver gold deposits containing 1-10MM tons 
grading >1 oz/ton Ag and >0.05 oz/ton gold, and, 

 
Approximately thirty-seven targets are currently defined.  These include: 

 Deep	Lincoln	Target:	porphyry	copper	target	beneath	the	Lincoln	
District,	a	large,	zoned,	polymetallic	mining	district	with	an	
unexplained	heat	source.		A	recent	ground	magnetic	survey	has	
defined	large,	extremely	high	magnetic	anomalies	that	appear	to	be	
caused	by	copper‐magnetite	skarns	flanking	an	altered	porphyry	
intrusion.			Target	depths	are	estimated	at	150‐650m.	

 Doughnut	Flats	Target:	alluvium‐covered	porphyry	copper	target	
defined	by	a	large,	undrilled	geophysical	anomaly.	

 Cave	Mine	Targets:	polymetallic	chimneys,	fissures	and	mantos,	in	the	
untested	sulfide	portion	of	a	high‐grade	past‐producing	mine.	

 Clipper,	Rattler	and	Creole	Targets:	large	copper‐silver‐gold	skarns,	
with	high‐grade	mineralization	at	the	surface	and	large,	undrilled	
magnetic	anomalies.	

 Bonanza	Ridge	Targets:	gold	skarns	and	disseminated	deposits,	with	
high‐grade	mineralization	at	the	surface	and	strong	magnetic	
anomalies.	

 West	Hecla	Target:	structurally	controlled	silver‐gold	systems	defined	
by	numerous	high‐grade	silver‐gold	samples	at	the	surface.	

 
Polymetallic mineralization occurs over an area of at least sixteen square 

kilometers.  Mineralization consists of generally highly oxidized iron, lead, zinc, 
molybdenum, copper, silver and gold-bearing gossans found in fissures, lenses, mantos, 
chimneys and skarns.  Grand Central has sampled, surveyed, mapped and documented 
over 200 old mines and mineralized prospects and old underground workings in this area.  
Most underground workings were constructed during the 19th Century.  The total strike 
length of mineralization along the Cave Mine Trend exceeds eight kilometers with a 
width of 1.2 to 2.4 kilometers.   

 
 Results of samples taken by the company are remarkable.  Samples from old 
mines and underground workings contain multiple ounces of precious metals, several 
percent copper, strongly anomalous molybdenum, and over 50% combined lead-zinc 
(Table 1).   
 
 The geology of the project area is shown in figure 4.  Exploration targets are 
shown in figure 5 and surface magnetic data is shown in figure 6.  
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Lincoln Mining District 
 
 The most compelling targets occur within the Lincoln District.  Surface 
mineralization is characterized by polymetallic skarns and mantos (figure 7a and b).  
Sampling by GCSM demonstrates that all deposits are unusually high in precious metals.  
A strong metal zoning is evident with copper higher to the west and lead + zinc 
increasing to the east (figure 7a).  
 
  The Lincoln District occupies an area of about three square kilometers and is 
elongated in a NNW-direction parallel to the contact with the Lincoln Stock.  Copper 
dominated skarns occur in close proximity to the Lincoln Stock. These include the Rattler 
and the Creole Mines.  
 
 The copper zone on the west side of the Lincoln District is market by a strong, 
continuous magnetic anomaly that follows the contact of the Lincoln Stock to the west 
with the carbonate rocks to the east.  Surface magnetic data and a series of east-west 
cross-sections are drawn on 100m intervals through this magnetic anomaly.  Examples of 
these sections are shown in figures 8 and 9.  These cross sections consistently show a 
large magnetic anomaly expanding with depth.  The anomaly is at least 1200m long and 
it appears to extend to a depth of 500m or more.  The potential tonnage of magnetite 
skarn mineralization represented by this anomaly is enormous.  A similar but weaker 
anomaly occurs to the east. 
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The magnetic data suggests an underlying heat source to the Lincoln District that 

is not exposed at the surface.  The strong magnetic anomaly at the west edge of the 
district may be a wedge of skarn mineralization between the Lincoln Stock and a buried 
intrusion.  In general the sections suggest an altered intrusion flanked on either side by 
skarn mineralization. Although copper is zoned to the west in the district, molybdenum 
concentrations are slightly higher in the vicinity of this eastern magnetic anomaly, 
implying a separate heat source. GCSM believes that drilling is warranted to explore for a 
buried porphyry copper system. 

 
Doughnut Flats 
 

The broad distribution of old mines and workings in the Cave Mine area 
suggested to GCSM geologists that this mineralization was related to a much larger 
hydrothermal system, perhaps a porphyry copper deposit, buried beneath shallow 
alluvium in the valley to the west.  

 
Magnetic data from this area reveals a large “doughnut” anomaly, measuring 1.8 

kilometers x 1.2 kilometers (figure 10).  “Porphyry copper deposits often, but not always, 
appear as magnetic highs, with alteration halos usually manifested as annular (doughnut-
shaped) or open-ring peripheral magnetic lows,” (USGS Open-File Report 2008-1231, 
1995).  This description closely matches the geophysical anomaly defined by Grand 
Central in 2009.  The target is near surface, may be open-pit mineable and has not been 
drilled. 
 
Cave Mine Targets 
 

The Cave Mine produced high-grade copper, lead, zinc, silver and gold ores from 
1871 to 1900.  Ore deposits occur as chimneys, fissures and mantos, cutting Devonian 
limestone and dolomite.  Mineralization occurs as gossans with base metal oxides, gold 
and silver.  Principle exploration targets on the property are shown in figure 5. 

 
According to a consulting geologic report written in 1947, from 1878 to 1884 

12,014 tons of ore were produced at an average grade of 0.3 oz/ton gold, 15.7 oz/ton 
silver and 15.1% lead.  Copper and zinc are abundant in the underground workings but 
these metals do not appear in the production records.  Survey measurements indicate that 
the tonnage of ore above could have been recovered from a single mined out stope of 
which there are many. 
 

Mining operations were discontinued in the early 1900’s at a depth of 100m at the 
base of oxidation when sulfide mineralization was encountered that could not be 
processed in the nearby Frisco smelter.  GCSM believes that the sulfide core of the 
system has never been explored.  
 

GCSM geologists have mapped the underground workings of the Cave Mine and 
developed a 3-dimensional model of the mine, showing the plunge of the chimney 
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systems.  The largest mined chimney deposit is approximately 50’ in diameter and 
extends over a vertical distance of about 300’.     

 
GCSM plans to drill the sulfide portion of the chimney at an elevation of 

approximately 6200’ and approximately 100m below the base of oxidation.  Two drill 
sites are planned.  
 
 

 
 

Clipper, Rattler and Creole Targets 
 

The Clipper Cu-Ag skarn system is developed by several small shafts and 
declines.  No production records exist.  Copper occurs in a garnet-magnetite-actinolite 
skarn.  The skarn is approximately 4m-thick at the surface. Sixteen samples collected by 
GCSM average 0.78% Cu, 0.31 oz/ton Ag and 21.42% iron with minor gold and 
molybdenum.  Concentrations of lead and zinc are negligible. 
 

The Clipper system lies above a large, untested magnetic anomaly that suggests 
that mineralization expands substantially with depth. 
 

High-grade copper-silver mineralization occurs in garnet magnetite skarn at the 
Rattler Mine, located approximately 1 mile southeast of the Clipper Target.   
Mineralization strikes NNW and dips to the east at approximately 60 degrees.  Ore 
minerals are sphalerite, galena, cerussite, smithsonite, plumbojarosite, malachite, 
chrysocolla and hemimorphite in a gangue of garnet magnetite, calcite, quartz and pyrite.  
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The mine was patented in 1883 and there are approximately 300m of underground 
workings. 
 

A 6m-chip sample of the skarn by GCSM assayed 3.21% copper, 3.39 oz/ton 
silver and 0.04 oz/ton gold.  Similar grades are reported in the underground workings. 
The mine shaft is estimated to be 130m deep.  The Rattler Mine lies above a large, 
untested magnetic anomaly that suggests that mineralization expands substantially with 
depth. 

 
The Creole Mine is a copper-silver-gold, garnet-magnetite-actinolite skarn.  

Located in 1879, the mine is developed by a broad decline approximately 120m deep and 
there are over 1000m of underground workings.  Production records are scarce, but the 
mine has operated sporadically from 1879-1971.  In 1883 production grades of 100 
oz/ton silver and 1.2 oz/ton gold were reported.  In 1916, average assays of mined ore 
were 12% copper, 17 oz/ton silver, 0.048-0.242 oz/ton gold and 5% lead.  Stopes reach a 
maximum width of 65m.  In 1971 the average reported grade was 1.53% copper, 1.15% 
zinc, 0.13% bismuth, 2.1 oz/ton silver and 0.042 oz/ton gold. 

 
The Creole Mine lies above a large, untested magnetic anomaly that suggests that 

mineralization expands substantially with depth. 
 
Bonanza Ridge Targets 
 
 Copper-gold skarns occur on a low, east-west-trending ridge 200m north of the 
Cave Mine, called Bonanza Ridge (figure 5). There are 83 samples from the area. These 
samples average 0.16 oz/ton Au, 0.64 oz/ton Ag, 0.45% Cu, 0.58% lead and 0.43% zinc.  
Channel samples contain as high as 2.4 oz/ton gold, 8.3 oz/ton silver and 4.8% copper. 
 
  A strong east-west-trending magnetic anomaly is coincident with the ridge.  This 
may represent a buried magnetite-bearing intrusion or a magnetite-bearing heat source at 
the contact of an intrusive body with the carbonate rocks.  This is the target for drilling at 
Bonanza Ridge.  Five two hundred meter holes are planned.   
 
West Hecla Silver-Gold Target 
 
 GCSM has detected silver-gold mineralization in a NE-trending, structurally 
controlled zone of open-space stockwork quartz veins cutting carbonate rocks near the 
northern edge of the property (figure 5).  The company has collected fourteen samples 
averaging 2.4 oz/ton silver, and 0.578 ppm gold, including one sample which contains 
19.5 oz/ton silver. Copper, lead and zinc are also moderately anomalous. 
  

All silver mineralization occurs in drusy quartz veins and stockwork cutting 
carbonates.  Mineralization is associated with abundant limonite after pyrite.  One three-
meter chip sample contained 1.38 oz/ton silver and 0.018 oz/ton Au, along with minor 
amounts of copper, molybdenum, lead and zinc.  This area was only recently discovered 
by GCSM and limited mapping and sampling has been done.  The system is estimated to 
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be at least 500m long.  The width is unknown.  Access to the area is poor because of 
steep terrain.  No permitting has been done.  The area does not appear on existing maps. 

Project Status 

The company began exploration in the district in April, 2009 and contracted a 
veteran staff of geological and geophysical consultants.  GCSM has collected over 500 
samples, which were assayed for 34 elements.  The geologic staff has mapped most of the 
land position at a scale of 1:6000. Surface mapping defined rock-type, alteration, 
mineralogy, copper oxide distribution and iron oxides. Samples were analyzed by ALS-
Chemex of Vancouver.  Data are kept in an EXCEL master data file.  Original 
Certificates of Analysis are also available.  The company uses very little “historical data”.  
All data are captured on a GIS format. Over 5,050 meters (>200 mines and prospects) of 
underground workings were mapped, surveyed and sampled.  

Geophysical work includes a 370 line-kilometer ground magnetic survey, 20 line-
kilometers of Dipole-Dipole Complex Resistivity, Gradient Induced Polarization and 
Natural Source AMT geophysics and three-dimensional interpretation of the magnetic 
data.

 Most permits for drilling are in place and all targets can be permitted for drilling 
in approximately 60 days. A 43-101 compliant report was written by consulting geologist 
Peter Hahn in February, 2011.  The company completed a detailed technical report on the 
property in February, 2012 that is available for review.   

Additional Targets/Exploration Work

 GCSM has defi ned numerous additional targets on the property.  The company began explo-
ration in April, 2009 and contracted a veteran staff of eight geological and geophysical consultants.  
GCSM has collected over 500 samples which were assayed for 34 elements.  The geologic staff has 
mapped most of the land position at a scale of 1:6000. Surface mapping defi ned rock-type, alteration, 
mineralogy, copper oxide distribution and iron oxides. Samples were analyzed by ALS-Chemex of 
Vancouver.  Data are kept in an EXCEL master data fi le.  Original Certifi cates of Analysis are also 
available.  The company uses very little “historical data”.  All data are captured on a GIS format. Over 
5,050 meters (>200 old mines and prospects) of underground workings were mapped, surveyed and 
sampled.  A 43-101 compliant report was written by consulting geologist Peter Hahn in February, 
2011.  Additional technical data generated since that time will be detailed by GCSM in an upcoming 
report.

 Geophysical work includes a 370 line-kilometer ground magnetic survey, 20 line-kilometers of 
Dipole-Dipole Complex Resistivity, Gradient Induced Polarization and Natural Source AMT geophys-
ics and three-dimensional interpretation of the magnetic data. 

Geochemical Data

 Samples collected by GCSM are unusually high in copper, lead, zinc, silver and gold.  Sum-
mary sample plots of copper, silver and gold are shown in fi gures 8a, 8b and 8c.

Conclusions

 The Cave Mine Project represents an extraordinary opportunity to discover a major new bulk 
tonnage polymetallic metal district in North America.  There are numerous high-grade exploration 
targets along the extensions of known mineralization and multiple geologic and geophysical charac-
teristics point to a large porphyry copper/skarn exploration target in the valley to the west of the Cave 
Mine and beneath the Lincoln District.  There is no evidence of drilling or systematic exploration on 
over 95% of the property.  Existing infrastructure will allow the testing of these targets inexpensively 
and quickly.  The Cave Mine District has remained under the radar of major mining companies for 
nearly a century.
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Figure 1b
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Geology Map

(QTs) Basin-fill sedimentary rocks

(Qal2) Alluvium

(Qaf2, 3 and 4)  Alluvial-fan deposits

(Tvl) Local volcanic rocks of the Lincoln Stock

(Tir) Rhyolite Porphyry

(Tig) Granitic intrusive rocks about 18 to 17 Ma.

(Ticl) Lincoln Stock     Resistant, light-gray, monzonite

and granodiorite porphyry stock, 20 m. y.

(Tic) Calc-alkaline intrusions, monzonite, low-silica

granite, granodiorite, and monzodiorite

(Tdv) Vent Facies     Volcanic mudflow breccia, flow

breccia, and lava flows interpreted to represent

near-source eruptions .

(Tda) Alluvial Facies     Primarily volcanic mudlflow

breccia

(Jn) Navajo Sandstone, locally spectacularly cross

bedded eolian sandstone

(Jc) Carmel Formation, thin-bedded limestone and

shale

(TRm) Moenkopi Formation, thin-bedded siltstone, 

shale, and limestone

(Pt) Toroweap Formation, thin-bedded limestone with

subordinate sandstone

(Pq) Queantoweap Sandstone, fine-grained sandstone

and quartzite

(Ppt) Plympton, Kaibab, and Toroweap Formations,

undivided, limestones and dolomite

(Ppc) Plympton and Kaibab Formations, undivided ,

chert-bearing dolomite and limestone.

(Mr) Redwall  Limestone

(Dcs) Crystal Pass Formation, Simonson Dolomite, and

Sevy Dolomite

Rock Descriptions

CONTACT

NORMAL FAULT

Dashed where location inferred; dotted where concealed; bar and ball on

downthrown side

OBLIQUE-SLIP FAULT

Dashed where location inferred; dotted where concealed; bar and ball on

downthrown side arrows show relative movement
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