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RESERVE CALCULATIONS 

SUMMARY TABLE 
 

Vein Width Height Length Volume(ft3) Volume(yds) Tons Avg 
Grade 

(oz/ton) 

Reserves 
(ounces) 

Value @ $1200/oz 
for gold 

Otto Vein 25 1160 3180 46,110,000 1,707,778 3,415,556 0.5 1,707,778  $   2,049,333,600 
Ada Vein (west side) 12 900 2700 14,580,000 540,000 1,080,000 1.0 1,080,000  $   1,296,000,000 
Ada Vein (east side) 12 900 2035 10,989,000 407,000 814,000 0.5 407,000  $      488,400,000 
North-South Vein* 12 100 1300 1,560,000 57,778 115,556 0.25 28,889  $       15,888,950 
Placer Deposit 65 15 800 780,000 28,889 57,778 0. 5 28,889  $        34,666,800 
Other Minerals        345,000 $      414,000,000 
Total Reserves        3,597,556 $   4,298,289,350 
  
           
* North-South Vein contains Platinum Group Minerals (PGMs) with Palladium the most abundant mineral.  Reserves noted in this table are in 
ounces of Palladium at $550 per ounce.   
  
Note:  The calculations presented here are based on concentrations of gold from creek level to the top of the mapped veins.  They do not take 
into account the extension of the veins to any depth except for the North-South Vein (100 foot of depth) and the Placer Deposit (average of 15 
foot of depth).  Vein widths presented here and Average Grade are below those identified on the surface or during exploration to account for 
lower values found on the extreme sides of the veins. 
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EXECUTIVE SUMMARY 

Treasure Canyon Enterprises, Inc. (TCEI), holds 200 acres of lode mining claims in the Lights 
Creek District of Plumas County, California. The lode mining claims encompass an area with 
three different veins of mineralization that form a triangle. Shows of gold, silver, platinum, 
palladium, cobalt, and other rare earth minerals have been identified at the surface. Four primary 
veins crop out within and along the bed of Lights Creek. These veins include: the Otto Vein, the 
Ada Vein, the North-South Vein, and the South Side Vein. Assays of gold and silver in samples 
taken from the surface of the veins indicate spotty shows of gold in excess of two ounces per ton 
with platinum group minerals as the primary mineralization in the North-South Vein. 

This Appraisal of the lode mining claims and reserves within the claims is based on data 
provided in the Geologic Report dated March 2016 and assays from multiple samples provided 
by TCEI. In addition, years of experience as a geologist providing mineralization analysis, 
reserve calculations, and professional judgment have been used to develop the Appraisal. 

The information in this appraisal comprises the current extent of knowledge of the lode mining 
claims. Additional information may be collected that changes the values presented here. In 
developing these reserve calculations, a conservative approach has been adopted that would 
cause the potential reserve calculations to be low in comparison to real reserves. In addition, the 
reserve calculations presented here are based on several assumptions, including the main 
assumption of $1,200 per troy ounce gold values on the current market. 
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I. Introduction 

Treasure Canyon Enterprises, Incorporated (TCEI), a Tennessee Corporation, owns and operates 

the Treasure Canyon Lode Mines in Plumas County, California. Treasure Canyon Lode Mines 

(the lode claims) consist of ten lode claims in the Lights Creek Mining District of Plumas County 

(200 Acres). Mineralization at the lode claims consists mainly of gold, silver and rare earth 

minerals. Based on the Geologic Report dated March 2016, the lode claims contain valuable 

minerals in the Otto Vein, Ada Vein, North-South Vein, and the South Side Vein, as well as in 

placer gold deposits in the sands and gravels of Lights Creek. These veins have been tested on 

the surface and in a tunnel dug by TCEI and samples collected were assayed. Mineralization 

tested at the surface within these veins also includes: copper, cobalt, platinum, palladium, and 

other rare earth minerals. 

These veins have been mapped using geophysical instruments and the Geologic Report provides 

a good description of each of the veins. This Appraisal uses the data presented in the Geologic 

Report and the attached assay reports to place a value on the reserves of the lode claims. This 

appraisal is based on several assumptions, including: 

1) Gold prices have been hovering around $1,200 per troy ounce for the last few months. 

Therefore, therefore all reserve values are based on gold at $1,200 / troy ounce; 

2) The data presented in the Geologic Report is true and accurate; 

3) The mineralization in the veins varies enough to assign a conservatively lower value of 

average mineralization to each vein for the length, width, and depth of the vein; 

4) The vein widths vary enough to a conservatively lower width throughout the length of the 

veins; 

5) Mineralization occurs from the creek level to the highest point identified through exploration 

activities, but mineralization below the creek level has not been taken into account in this 

Appraisal (the exception are the North South Vein and the placer deposits); and, 

6) Mineralization other than gold has been lumped into an amount of gold equivalent to estimate 

the potential returns from economic minerals other than gold. 
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II. Reserves Calculations 

The reserves calculations provided here are unproven reserves based on exploration activities 

undertaken by Treasure Canyon Enterprises, Inc. for the last years. Data on the reserves include 

geophysical mapping of the extent of the veins as discussed in the Geologic Report, the results of 

tunneling into the veins as discussed in the Geologic Report, and assay reports from internal and 

external laboratories. These calculations are considered unproven until such time as additional 

geophysical data is collected and core drilling is undertaken. 

The calculations provided here are also considered to be conservative reserve calculations, as the 

depths, widths, and concentrations provided herein are conservatively lower than those provided 

in the Geologic Report. For instance, veins are assumed to be no deeper than the level of the 

creek, although it is believed that the veins extend to considerable depth below the elevation of 

the creek. In addition, width and concentrations used in the calculations are less than those found 

during exploration and tunneling activities. These conservative calculations are subject to change 

with further exploration activities carried out. 

Otto Vein: 

The Otto Vein is estimated to have an average width of 25 feet, being made up of a triangle of 

1,160 feet in height, with a length of 3,180 feet. The volume of material is estimated to be 

46,110,000 cubic feet of material or 1,707,778 cubic yards. The average concentration for the 

Otto Vein is estimated to be 0.5 troy ounces of gold per ton (oz/ton).  A ton of material is 

estimated to be one half yard. Therefore, the reserves are estimated to be: 

 

1,707,778 cubic yards X 2 X 0.5 oz/ton = 1,707,778 ounces of gold 

1,707,778 ounces of gold X $1,200 per ounce = $ 2,049,333,600 
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Ada Vein: 

West Side - The Ada Vein on the west side of Lights Creek is estimated to have an average 

width of 12 feet, being made up of a triangle of 900 feet in height, with a length of 2,700 feet. 

The volume of material is estimated to be 14,580,000 cubic feet of material or 540,000 cubic 

yards. The average concentration for the Ada Vein is estimated to be 0.5 ounces of gold per ton 

(oz/ton), although assays show a very high grade zone on top of the vein that assays at greater 

than 29.2 oz/ton. A ton of material is estimated to be one half yard.  Therefore, the reserves are 

estimated to be: 

 

540,000 cubic yards X 2 X 1.0 oz/ton = 1,080,000 ounces of gold 

1,080,000 ounces of gold X $1,200 per ounce = $ 1,296,000,000 

 

East Side - The Ada Vein on the east side of Lights Creek is estimated to have an average width 

of 12 feet, being made up of a triangle of 900 feet in height, with a length of 2035 feet. The 

volume of material is estimated to be 10,989,000 cubic feet of material or 407,000 cubic yards. 

The average concentration for the Ada Vein is estimated to be 0.5 ounces of gold per ton 

(oz/ton). A ton of material is estimated to be one half yard.  Therefore, the reserves are estimated 

to be: 

 

540,000 cubic yards X 2 X 0.5 oz/ton = 407,000 ounces of gold 

407,000 ounces of gold X $1,200 per ounce = $ 488,400,000 

 

North-South Vein: 

The North-South Vein is different from the Otto and Ada Veins, in as much as the primary 

minerals in the vein are Platinum Group minerals, including palladium. The value of palladium is 

approximately half the value of gold, however, platinum has a value approximately twice that of 
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gold. Only the palladium is accounted for in these reserve calculations. Further exploration of the 

vein through core drilling is required to verify the existence of platinum in the vein. 

The North-South Vein is estimated to have an average width of 12 feet, with a depth of 100 

feet, and a length of 1300 feet.  The volume of material is estimated to be 1,560,000 cubic feet of 

material or 57,778 cubic yards.  The average concentration for the North-South Vein is estimated 

to be 0.25 ounces of palladium per ton (oz/ton).  A ton of material is estimated to be one half 

yard.  The average price of palladium is estimated to be $550.00 per ounce.  Therefore, the 

reserves are estimated to be: 

57,778 cubic yards X 2 X 0.25 oz/ton = 28,889 ounces of palladium 

28,889 ounces of palladium X $550 per ounce = $ 15,888,950 

Placer Gold Deposits: 

The Placer Gold deposits are estimated to have an average width of 65 feet, a depth of 15 feet, 

and a length of 800 feet (note: the Main Bar is estimated to be 800 feet long by itself). The 

volume of material is estimated to be 780,000 cubic feet of material or 28,889 cubic yards. The 

average concentration for the Placer Gold deposits is estimated to be 0.5 troy ounces of gold per 

ton (oz/ton). A ton of material is estimated to be one half yard. Therefore, the reserves are 

estimated to be: 

28,889 cubic yards X 2 X 0.5 oz/ton = 28,889 ounces of gold 

28,889 ounces of gold X $1,200 per ounce = $ 34,666,800 
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Other Minerals: 

Assays of various samples have provided ore grade values for other minerals, including: copper, 

cobalt, silver, platinum, and rare earth minerals. These minerals can be extracted along with the 

gold in the veins and shipped to a refinery with the gold for extraction and refining. Most notably 

is the high value of the copper and rare earth minerals found through the Ada Vein and in the 

exploration activities of 2008 and 2009.  In addition, although not fully explored, the titanium 

vein identified in the Geologic Report update of September 2009, provides for a significant 

potential resource that may be economically recoverable in the future.  Silver in smaller amounts 

is present throughout the mining claims. As by-products of the mining process, these other 

minerals have been assigned a total gold equivalency of 345,000 ounces of gold.   

345,000 ounces of gold equivalency X $1,200 per ounce = $ 414,000,000 



 

Summary and Conclusion: 

According to the calculations presented above, there is approximately 3,597,556 troy ounces of 

gold equivalent in mineralization with a value of $4,298,289,350 in the deposits that have been 

explored and mapped. These reserve calculations do not include the other veins on the property 

discussed in the Geologic Report that have been identified but not mapped. In addition, these 

reserve calculations do not take into account the area where the Otto and Ada Veins cross as 

discussed in the Geologic Report, an area considered to be heavily mineralized and potentially 

very rich in gold and other valuable minerals. 

As stated above, these reserve calculations are based on information found in the Geologic 

Report and are conservative based on the assumptions stated above; additional reserves may 

exist that are not accounted for in this Appraisal. These reserve calculations can change as 

further exploration activities are undertaken and evaluated. And this Appraisal is based on a 

value of $1,200 per troy ounce of gold, a base value estimated to hold for the foreseeable future. 
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I. Introduction

Treasure Canyon Lode Mines are wholly owned by Treasure Canyon Enterprises, 

Incorporated (TCEI), a Tennessee Corporation. Treasure Canyon Lode Mines (the claims) 

consist of ten lode claims in the Lights Creek Mining District of Plumas County, California 

(200 Acres). Mineralization at the lode claims consists mainly of gold, silver and rare earth 

minerals. The Otto Vein, the Ada Vein and the North-South Vein have been tested and assayed 

on the surface and underground. Mineralization within these veins also includes economic 

amounts of copper, cobalt, platinum, palladium, and other rare earth minerals.  The claims also 

contain large deposits of placer gold in the stream sediments along Lights Creek and in 

benches above the creek. 

II. Location

The Treasure Canyon Lode Mines lie in Section 5, T27N, R11E, Plumas County, 

California (Figure 1). Plumas County lies approximately 100 miles west-northwest of Reno, 

Nevada on the western edge of the Sierra Mountains of Eastern California. Plumas County is 

one of the rural forested counties of Northern California, towns are predominantly small and 

most of the area of the county is part of the Plumas National Forest or utilized for agricultural 

uses. Major towns in the vicinity include Quincy, Greenville, Susanville, Taylorsville, and 

Crescent Mills. Quincy is the County seat of Plumas County. 

Plumas County has a long history of mining, starting in the 1850's during the California 

gold rush. Mining of gold, silver, zinc, and copper has occurred throughout the County. The 

primary type of deposit in Plumas County was the hydrothermal quartz lode, but large placer 

deposits also played an important role in Plumas County history. Deposits in the Lights Creek 

District include hydrothermal quartz lodes, placer gold deposits, and porphyry-type 

mineralization of copper. The Treasure Canyon Lode Mines are primarily quartz lode vein 

deposits, but also contain some placer gold deposits and porphyry copper deposits. 
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FIGURE 1  

LOCATION MAP 

III. Regional Geology: 

The Treasure Canyon Lode Mines lie within the Sierra Nevada physiographic province 

near its juncture with the Cascade and Basin and Range provinces. It is thought that the area 

lies within the Walker Lane structural lineament and may be affected by the eastward 

projection of the Mendocino fracture zone. The Lights Creek area consists of predominantly 

Jurassic -Triassic metamorphic rocks and multiple intrusive satellites of the Sierra Nevada 

batholith. Figure 2 shows the regional geology of the Lights Creek District as mapped by 

Placer Amex. The intrusive stocks of the Treasure Canyon Lode Mines are primarily quartz 

monzonites. Syanodiorite stocks also crop out near the Treasure Canyon Lode Mines. The area 

is intensely faulted and fractured and some mineralization follows fracture zones. At the 

southern end of the claims, a fault zone is exposed at the surface. 
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Nearby mines include the Engels and Superior Copper Mines to the south, the Moonlight 

Valley copper deposit to the northwest, the Sulfide Ridge copper deposit to the east, and the 

Lucky S Mine (gold, silver, zinc and copper) to the southwest. The Engels and Superior Mines 

lie approximately two miles south-southwest of the Treasure Canyon Lode Mines. The 

California Engels Mining Company operated the Engels and Superior Mines from 1916 to 

1930. Production from both mines was about 161.5 million pounds of copper recovered from 

4.5 million tons of ore. The Engels and Superior Mines consisted of seven parallel, northerly 

striking, easterly dipping vein zones approximately eight to ten feet (8-10 feet) thick. The 

veins show strong indications of high temperature hydrothermal emplacement in fracture 

zones, and are enhanced and/or cutoff by northwesterly striking shear zones superimposed on 

the vein system. Chalcopyrite is the typical economic mineral in the vein, with lesser amounts 

of bornite, magnetite and pyrite. Intervein wall rock is also mineralized with disseminations 

and fracture fillings. 

The Moonlight Valley copper deposit has yet to be put into production, but core drilling 

indicates that the deposit consists of copper porphyry and hydrothermal vein deposits filling 

fractures in the stock. The deposit consists primarily of copper bearing minerals, such as 

bornite and chalcopyrite, with lesser amounts of covellite and chalcocite). However, other 

minerals occurred in the deposits, some of which contained silver.  Silver values for the 

deposit averaged %0.1 oz per ton. 

The Sulfide Ridge copper deposit lies to the northeast of the Superior Mine and was 

explored by drilling and an adit running parallel to the vein. The Sulfide Ridge copper deposit 

is more like the Superior deposits, as it is a hydrothermal vein deposit, than the porphyritic 

copper of the Moonlight Valley deposit.  As of this writing, the Sulfide Ridge deposit has yet 

to be put into production. 

The Lucky S Mine lies approximately 5 miles to the south of the Treasure Canyon Lode 

Mines in Section 33, T 27N, R11E. The Lucky S Mine was discovered in the 1880's and 

produced gold, silver, zinc, and copper from quartz veins. According to a 1896 California State 

Miners Digest report, there were two veins four to six feet (4-6 feet) wide approximately 600 

feet apart. The California Foundation of Mines and Geology reported in 1937 that the mine 

was worked with a five stamp mill with a capacity of eight tons a day from 1890 to 1896. 

At least three periods of placer mining occurred in the Lights Creek District. To the east, 

over Sulfide Ridge, some of the Chinese laborers in Plumas County mined placer gold deposits 
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in China Gulch. Records indicate that the Chinese mined this deposit during the 1880's. Uba 

Dredging Company operated a dragline dredge in Lights Creek from the middle of the TCEI 

claims northward in the 1950's.  Renewed interest in placer mining in the district has occurred 

in the last twenty years.  Immediately upstream of the Treasure Canyon claims the Golden Girl 

claims are being mined for placer gold. 

Figure 2

Regional Geology of the Light Creek District 
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IV. Local Setting 

The Treasure Canyon Mining Claims are centered on Lights Creek in Plumas 

County, California. Plumas County Road 213 runs through approximately the center of 

the claims on the east side of Lights Creek. Plumas County Road 213 connects Indian 

Valley to the south with Susanville to the north. The road is paved on the south to within 

2 miles of the claims. The continuation of the road to Susanville on the north is 

improved gravel through some mountainous terrain. 

Topography in the area of the claims ranges from 4250 ft above sea level (ASL) at 

Lights Creek to 5661 ft ASL at the peak of the east range and 6058 ft ASL at the peak of 

the west range. Topography in the area is rugged; however none of the area is above tree 

line. Numerous roads have been cut in and around the claims due to previous mining at 

the Superior Mine, exploration at Moonlight Valley deposit, and timber cutting activities. 

The claims are within the boundaries of the Plumas National Forest and the United 

States Forest Service (USFS) manages the surface resources. The Plumas National 

Forest headquarters are in Quincy, California. The area surrounding the claims are 

heavily timbered, however, the hillside on the east side of the claims has been harvested 

in the past thirty years. Due to localized soil conditions on the claims, timber coverage 

on the east hillside was sparse to start with and continues to be sparse. The USFS 

contracted logging of the east part of the claims in the 1970's. The logging operations 

were carried out through helicopter logging, which required the logging company to 

build a staging pad on the claims. The staging pad is on the east side of Plumas County 

Road 213 and is approximately 300 ft long by 100 ft wide with excellent access to the 

road from both ends of the pad. The pad provides an excellent staging/working area on 

the claims for further exploration and/or production.  Figure 3 shows the claims and 

topography of the area.   
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Figure 3 
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V. Local Geology 

The geology in the area of the claims is similar to the geology in the surrounding mines. 

Quartz monzonites lie on both sides of the creek, however the stocks are of two different 

ages. The quartz monzonite on the west side of Lights Creek is an older stock which has 

been intruded by a younger quartz monzonite stock. Lights Creek runs along the edges of 

the two stocks in and around the claims. Quaternary alluvium covers the creek bed and is 

made up of mostly locally derived gravels.   

Soils in and around the claims range from very thin, with abundant rock outcrops to 

thick, boulder to loamy soils. Trenching by TCEI on the east side of Lights Creek has shown 

a thin dark organic rich soil layer in the upper 6 inches to foot of soil, then a subsoil of 

greater than 20 feet of mixed boulders, rocks, and loamy soil. Soils on the hillsides are 

locally derived and tend to be dry to slightly damp, even in times of heavy wet weather. 

The sparseness of trees and heavy growth of brush on the east side of the claims 

indicates a heavily stressed vegetation due to the mineralized substrate which underlies the 

soils. TCEI exploration efforts have identified fine gold mineralization in the soils on the 

east side from within a foot of the surface to the maximum depth of trenching. The sparsely 

forested area runs directly over the Otto Vein to the top of the range on the east side of the 

claims. 

VI. Mineralization 

The Treasure Canyon Lode Mines encompass at least four mineralized hydrothermal quartz veins 

that form a loose triangle along and crossing Lights Creek. In addition, the creek gravels carry a 

significant amount of placer gold, both locally derived and from upstream sources. The hydrothermal 

quartz veins include: the Otto Vein; Ada Vein; North-South Vein; and the South Side Vein.  Otto 

Vein strikes easterly across Lights Creek and is the primary prospect on this property. The North-

South Vein strikes northerly along the west bank of Lights Creek and transects the Otto Vein. The 

North-South Vein is younger than the Otto Vein based on position in outcrop. The Ada Vein is the 

northern most of the three veins and lies towards the northern portion of the property. The Ada Vein 

strikes northwesterly along the western side of Lights Creek and outcrops of the vein have been 

explored within the creek bed and underground in a tunnel dug by TCEI personnel. A fourth vein, the 
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South Side Vein lies on the southern end of the property and was located when it was exposed after a 

flood in 1986. This vein has not been explored at this time. 

Other veins have been identified on the property based on surface exposures and geophysical 

work, but have not been sampled or explored adequately to provide descriptions of the veins.  Most of 

the other veins identified to date are thought to be perpendicular offshoots to the main Ada Vein, 

which has been traced up to the top of the mountain on the west side of the claims.  One of the 

offshoot veins appears in the creek and has provided good quantities of coarse, angular gold through 

dredging. 

Otto Vein: 
 The original discovery point for the Treasure Canyon Lode Mines lies in the middle of three 

north-south trending claims: Treasure Canyon No. 1;, Treasure Canyon No. 2; and Treasure Canyon 

No. 1 Extension. The discovery point was the Otto Vein, a vertically dipping quartz vein striking 

easterly across the bed of Lights Creek. The vein is over twenty feet wide on the east side of the creek 

at the surface and appears to widen to greater than twenty feet beneath the creek gravel in the center 

of the creek bed. Linear features visible on the ground and in aerial photos indicate the vein continues 

up the sides of the mountains on the east and west of the creek. The vein is covered by a thick (>20 

feet) soil layer on the east side of the creek and a thinner soil and rock cover on the west side of the 

creek. The Otto Vein was originally explored through a drift entering at the creek level which 

followed the vein to the east; however the original opening was abandoned and covered when Plumas 

County built the existing road.  The Otto Vein is shown on Figure 4 below. 

The Otto Vein is primarily a white to gray quartz vein with macro scale cross mineralization of 

black cobalite and heavy streaks of pyrite fracture filling. The quartz contains pyrite and gold 

inclusions within the matrix. Fracturing is common throughout the vein with magnetite, chalcopyrite, 

bornite and malachite mineralization common as fracture coatings. Samples from areas of visible 

mineralization at the surface produced gold values up to 2.5 ounces per ton (oz/ton) with a trace of 

silver.   

A geophysical survey utilizing ground resistance and pulse electro-magnetic grid surveys was 

undertaken on the eastern side of the property in September 1997. The geophysical survey indicated a 

wide mineralized zone trending east-northeast from the edge of the road above the outcrop of the 

vein. Geophysical data indicate that the mineralized zone lies at a depth of sixty to eighty-two feet (60 

- 82 feet) and ranges from seventy-three to in excess of one hundred and twenty feet (73 - >120 feet) 

wide. And geophysical surveys have traced the vein for over 3,000 feet in length to the east 

with at least one spur of over 500 feet in length turning to the northeast.   
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Figure 4 – The Otto Vein 

The Otto Vein contains a large area of mineralization that cannot be described as linear in 

the area where the Otto Vein crosses the trace of the Ada Vein approximately 300 feet above 

the County road.  This is an area where there are indications on the geophysical equipment of 

mineralization in a circular area approximately 135 feet in diameter with no clear linear 

features to be found.  The Otto Vein has been traced coming into the area and leaving the 

area and the Ada Vein has been traced coming into and leaving the area, however, they do 

not continue as linear features through this circular anomaly. Extrapolation of this type of 

feature from other gold mining areas indicates that where two highly mineralized veins cross, 

they form an area of brecciated (heavily broken) rock with voids between the rock fragments 

filled with gold and other minerals.  These are usually the mined out glory holes found in the 

old mining areas.  This area is shown in Figure 5 below and is obviously a high priority for 

further exploration activities. 

Geophysical 
Survey 

>120 Ft wide
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Figure 5 – Intersection of the Otto and Ada Veins 

Ada Vein: 
The Ada Vein lies on the northern end of the original Treasure Canyon claims and 

outcrops on the west side of Lights Creek.  The Ada Vein has been traced up the side of the 

mountain on the west side of Lights Creek for a distance of 2,700 feet through geophysical 

means.  Average width of the Ada Vein on the west side of the creek is 12 feet.  The Ada 

Vein forks towards the top of the mountain and the spur has been measured to be over 670 

feet long.  In addition, the Ada Vein shows numerous cross veins that look to be 

contemporaneous with the emplacement of the Ada Vein.   

On the east side of Lights Creek, the Ada Vein has been traced for over 2,030 feet up the 

side of the mountain, including the area where it crosses the Otto Vein as discussed above.  

The average width of the Ada Vein on the east side of the creek is also 12 feet.  Figure 6 
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below shows the trace of the Ada Vein as identified through exploration and geophysical 

means. 

Figure 6 – Map of the Ada Vein 

TCEI began a drift on the Ada Vein and tunneled into the vein approximately 75 feet 

from the surface. The Ada Vein appears to be older than the North-South Vein which 

transects the Ada Vein. The Ada Vein follows a fracture zone that trends 292° west-

northwest.  The Ada Vein is a white to light gray quartz vein with abundant visual 

mineralization with abundant alteration of the host rock adjacent to the quartz veins. At the 

working face of the tunnel, the quartz vein was approximately eighteen inches wide when 

work on the drift ceased, but the total mineralized zone which includes surrounding fractured 

host rock was in excess of nine feet wide at the working face. Secondary veins near the 

quartz vein contain a black, granular metallic mineralization that is easily worked.  Figure 7 

below shows a map of the tunnel dug into the Ada Vein mineralization.   
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TCEI personnel identified the geochemical interface between the mineralized and non-

mineralized zones in the tunnel.  This interface consists of a change in the type of iron 

mineralization, from an iron oxide, typically hematite and limonite, to an iron sulfide, 

primarily pyrite and chalcopyrite.  The geochemical interface also shows a change in 

coloration from light gray to dark gray and black.  In addition, the mineralized zone is harder 

than the surrounding country rock in most places signifying an increase in silica dioxide, the 

primary molecular building block of quartz.  This interface is typically bounded on the upper 

boundary by an orange to red clay layer that contains abundant disseminated gold.   
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Figure 7 – Ada Tunnel 
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Samples from the working face of the Ada Vein assayed at a maximum of 2.75 oz/ton 

gold and a trace of silver. Assays of mineralization from the black veins indicated from 2.75 

to 3.25 oz/ton of metals, but only a small portion of the total metals were silver. TCEI has 

contracted for several ICP scans of the mineralized ores from the Ada Vein and results show 

a large copper content and a range of rare earth elements present in the Ada Vein. 

Metals present in the Ada Vein include: aluminum, arsenic, barium, boron, cadmium, 

cobalt, chromium, lanthanum, manganese, magnesium, molybdenum, nickel, strontium, 

thorium, titanium, tungsten, uranium, vanadium, and zinc. Silver and copper were also 

identified in all the samples as a constituent. Spectrographic analysis performed on samples 

from the Ada Vein identified these elements, but also identified measurable quantities of 

gallium, vanadium, yttrium, and zirconium. Based on the spectrographic and ICP analyses, 

several of the elements were identified in excess of 1 oz/ton in spots: barium (14.6 oz/ton), 

boron (1.75 oz/ton), chromium (4.4 oz/ton), cobalt (6.6 oz/ton), copper (88-290 oz/ton), 

gallium (1.5 oz/ton), manganese (18 oz/ton), magnesium (301 oz/ton), titanium (35 oz/ton), 

vanadium (2.1 oz/ton), and zinc (2.2 oz/ton). Several of these elements may be inextricably 

tied up within the mineral lattice, however many of these minerals are extractable and can be 

economically mined. 

The original geochemical interface, as found in the base of the Ada tunnel is shown 

below in Figure 8.  Note on the bottom left hand corner is a darker black material that is more 

blocky and harder than the surrounding lighter gray country rock. 
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Figure 8 – Ada Vein at the Edge of the Tunnel 

Figure 9 – Ada Vein ~20 Feet inside Tunnel 
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Figure 9 above shows the geochemical interface between the mineralized and the non-

mineralized zones approximately 15 feet into the mine tunnel from the point of Figure 8.  

This picture clearly shows the variation in the darker colored mineralized zone and the 

bounding layer on top of the mineralized zone.  In addition, assays of the rock taken from 

this location show that the mineralization includes very high levels of copper, as much as 

3050 PPM or 0.3% copper.  Other minerals, such as vanadium, showed up in higher than 

normal values, showing that this zone was mineralized by hydrothermal emplacement. 

A qualitative analysis of gold mineralization in the tunnel was undertaken a few feet 

beyond this point.  The qualitative analysis used a commercially available colorimetric 

analysis for presence of gold.  Clear liquid indicated no gold present and a rapidly changing 

dark purple liquid indicated a high grade of gold present in the sample.  The working face of 

the mine was gridded off into one square foot areas and a sample representative of the area 

was taken, bagged, crushed and analyzed.  Figures 10 and 11 below show the grid pattern on 

the working face. 

Figure 10 – Grid Pattern on the Left Side of the Working Face 
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Figure 11 - Grid Pattern on the Right Side of the Working Face 

Note that the grid extended above and below the bounding orange-red clay layer as shown in  

Figure 9 in the center of the picture.   

The grid was lettered in columns (A through F) and numbered in rows (1 through 6).  The 

paint marks indicating the numbered rows can be seen on the far left on Figure 10 above. 

The responses to the qualitative analysis ranged from not present to very heavy gold 

mineralization.  The data collected is shown in Table 1 below, which corresponds to the grid 

on the working face.  The data also showed that the orange and red clay streaks above the 

mineralized zone contained a high amount of gold in the samples.  These streaks are most 

likely the remnants of very small veins emanating from the primary zone of mineralization 

below. 
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Table 1 – Results of Qualitative Testing of the Working Face 

 A B C D E F 

1 Mod Mod Mod+ Hvy Hvy 

2 NP Mod Mod+ Hvy- Hvy 

3 NP Hvy- Mod+ Hvy- Mod+ 

4 vLt Mod+ Hvy Mod Mod+  

5 Hvy+ Mod Hvy Hvy+ Hvy Hvy 

6 Mod Mod+ Hvy+ Hvy Hvy 

Notes:  NP – Not Present; vLt – very light gold mineralization; Mod – moderate gold 
mineralization; Hvy – heavy gold mineralization  

The tunnel was advanced to 33 feet along this mineralized zone and the level of the dark 

grey mineralized zone rose from approximately six inches at the beginning of the tunnel to 

over nine feet in height at 33 feet.  In addition, several voids were found in the mineralized 

zone that included wire and flake gold in and around the voids.  Based on the geophysical 

data collected earlier and the measured distance inside the tunnel, it was calculated that the 

tunnel was within five to six feet of intercepting the main quartz part of the vein and that the 

tunnel to this point had only excavated a part of the surrounding hydrothermally altered 

country rock.  However, results from testing and exploration were very promising, as an 

assay of a mixture of samples from the deeper part of the mine showed greater than 29.2 oz 

/ton of gold. 

The tunnel collapsed in December 2005 due to outside stresses thought to be caused from 

blasting in the area.  A fire in early summer of 2006 burned all of the wooden supports out of 

the mine tunnel and the tunnel collapsed.  As of September 2010, the first 40 feet of the 

tunnel is totally collapsed and the material in the remaining chasm can be easily excavated by 

a long armed excavator.  It would take approximately two weeks to remove the material, 

stabilize the walls, and return to work in the tunnel.  This is a high priority target for future 

mining activities because this vein could begin producing gold ore within a very few days of 

excavation and proper stabilization of the tunnel entrance.   
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The material stockpiled in front of the Ada Vein adit was tested by multiple methods in 

September 2011 to evaluate the gold and silver content and the ability to separate it with 

gravity methods.  An approximately 250 pound sample was screened and separated by 

gravity in water.  The sample was not crushed or ground, therefore, the only metals removed 

from the sample were those that were free in the material.  The sample results yielded 

approximately one half (0.5) ounce of gold and three (3) ounces of silver.  Based on these 

results, approximately four (4) ounces of gold and twenty four (24) ounces of silver per ton 

of ore can be removed from the stockpiled ore by gravity means. 

A separate test of the material was undertaken in October 2011 to evaluate the potential 

recovery of gold and silver when the material was crushed to a powder.  For this test, an 

impact mill was used to crush approximately a 250 pound sample of the ore and run the 

crushed sample through the same simple gravity separation method.  Although the crushing 

was not uniform, the sample results were slightly better, yielding six tenths (0.6) of an ounce  

of gold and three and one half (3.5) ounces of silver.  Based on these results, approximately 

five (5) ounces of gold and twenty eight (28) ounces of silver per ton of stockpiled ore can be 

separated by gravity means.  

North-South Vein: 
The North-South Vein trends east-northeast at 24° northeast and dips 35° to the east-

southeast. It lies along the west side of Lights Creek and based on position, is younger than 

the Otto Vein, as it is continuous across the plane of the Otto Vein. The North-South Vein is 

approximately 18 feet wide at .the top of the outcrop based on excavation. The vein consists 

of a light to dark gray, hard, medium crystalline quartz with abundant small silver colored 

metallic inclusions thought to be platinum minerals. The outcrop of the vein is fractured in 

six directions with limonite, hematite, and copper fracture coatings. Fracture coatings also 

occasionally include pyrite and chalcopyrite. 

The North-South Vein is transected in various locations by undulating black to dark gray 

veins. The black veins do not follow fracture planes, but rather appear to be 

contemporaneous inclusions of metallic materials injected into a semi-hardened quartz vein 

matrix. The cross-veins appear to be similar to the cobalt veins crossing the Otto Vein, but 

have not been tested separately.  The North-South vein is exposed for over 200 feet along the 
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creek.  It disappears under the soils where the creek turns to the east, but it is believed to 

continue to the north along the same strike for over 2,600 feet.  Average thickness of the 

North-South Vein is eight feet in outcrop and it has an unknown depth.  This vein has the 

potential of holding platinum, palladium, and other platinum group minerals and is also a 

primary target for further exploration.  Figure 12 shows the extent of the North-South Vein. 
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Figure 12 – Map of the North-South Vein

South Side Vein: 
The South Side Vein was identified after flooding in Lights Creek uncovered the vein. The vein is 

described as a black course metallic vein approximately six feet wide that trends easterly across the 

creek. There were no samples taken from the vein, however, it was very close in appearance to the 

cobalt veins identified in the Otto Vein. Subsequent spring runoff in Lights Creek has buried the vein 

at a depth of approximately one (1) foot and no exploration activities have occurred to further identify 

this vein. 

There are at least three other areas that show some level of mineralization on the 

surface or have been identified through geophysical surveys that may be veins that are 

adequately mineralized to be mined.  Very little is known about these veins, as exploration 

has focused on those veins that had the best opportunity to provide economic ore on the 

claims.  However, further exploration through geophysical surveys or core drilling will also 

focus on these areas.  Figure 13 below shows these areas that require further exploration. 
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Figure 13 – Other Potential Mineralized Areas 

Placer Gold Deposits: 
Placer gold deposits occur throughout the creek bed, with workable deposits in the bars 

on both sides of the creek.  Figure 14 below shows a map of the creek with the placer 

deposits located and labeled. 
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Figure 14 – Map of Placer Deposits 

Figures 15 and 16 below show views of the Main Bar on the east side of the creek 

looking both to the south and the north, respectively. 
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Figure 15 – South View of the Main Bar  

Figure 16 – North View of the Main Bar  

The Main Bar was explored during the summers of 2004 and 2005.  Exploration 

activities included excavation of test holes with a loader to a depth of eight feet and 
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approximately five yards of material was collected from a heavy sand layer starting at five 

feet below the surface.  Samples were concentrated through a sluice high-banker and 

consistently showed excellent levels of fine gold ranging from 0.5 ounces per ton (oz/ton) to 

1.5 oz/ton.  Additional sampling in other locations of the Main Bar verified these gold 

concentrations.  These concentrations compare well with a placer operation immediately 

upstream of the Treasure Canyon Lode Claims.  

The Main Bar is approximately 800 feet long and average grade from deposits below two 

feet is estimated to be 0.5 to 1.5 oz/ton.  An enriched area right on top of bedrock is common, 

with larger gold nuggets laying on top of the bedrock.  The bar averages about 120 feet wide 

and the depth ranges from eight to twenty feet deep.  This area was mined by a floating 

dredge in the 1950’s, but a large amount of gold was left on the top of the bedrock.  In 

addition, seasonal flooding has deposited a large amount of fine gold in the bar with a heavy 

concentration of black sand, fine gold, and some platinum.  It is anticipated that stripping the 

top two feet of overburden will allow constant mining down to bedrock and the concentration 

of gold will increase in size and quantity on top of the bedrock. 

In late May of 2008, mining began on the Main Bar in the immediate foreground of the 

picture in Figure 16, the North View of the Main Bar.  The Main Bar was excavated to a 

depth of 4.5 feet along a 20 foot long area and the material run through a 24 foot long sluice 

system and the concentrates from the sluice worked with a concentrating table.  Heavy 

minerals began showing in the placer material within six inches (0.5 feet) of the surface and 

included coarse to micro-fine gold in the concentrates.   The amount and size of the coarse 

gold increased with depth, culminating in approximately three quarters to one ounce of gold 

per ton at a depth of 7.5 feet.  This excavation did not reach bedrock, which is anticipated to 

be in excess of fifteen feet deep in the immediate area.   

In addition, this part of the main bar is over 450 feet long and tapers in width both to the 

north and the south.  Based on pictures from the early 1990’s provided to TCEI personnel, 

the material being run consists of flood gold deposits overlying the creek channel deposits 

that existed prior to a flood in 1997.  This portion of the creek has not been dredged since the 

1950’s when a large drag line dredge came in and worked Lights Creek from bank to bank to 

extract only the largest gold from just above bedrock.   



Treasure Canyon Lode Mines 
Geologic Report 

Page 26 

The process of concentrating the sand from the placer deposit resulted in accumulation of 

15-20 pounds of very fine to micro-fine gold concentrates per day.  These micro-fine 

concentrates were viewed through a microscope and estimated to include approximately 5%-

10% of gold, magnetite with gold inclusions and coatings, quartz grains with gold inclusions, 

and platinum and platinum group metals (PGMs). The addition of platinum in the placer 

deposits increases the value of the placer deposits, as platinum is selling on the spot market at 

more than twice the value of gold.  And palladium, one of the PGMs, is selling for just under 

the spot market value of gold.      

The Jewelry Grade Area is another placer deposit with a high concentration of gold.  It 

lies on the west side of the creek on the upper end of the Main Bar.  It was identified during a 

geophysical survey of the claims and was tested during the summer of 2004 and 2010.  The 

Jewelry Grade Area is unique in that the gold is very angular and larger than most gold found 

in the placer deposits.  It is believed that the source of the gold in this deposit is local and that 

the gold has not traveled very far from the source based on the angularity of the gold.   

The Jewelry Grade Area is approximately 45-50 feet wide and approximately 300 feet 

long, perpendicular to the creek.  Depth of the deposit is unknown, the deepest it has been 

excavated is six feet and bedrock was not found at that depth.  However, the gold begins very 

near the surface and extends to depth.  Average grade has been shown to be approximately 

1.0 to 2.0 oz/ton.  It is anticipated that the Jewelry Grade Area will terminate at depth in a 

weathered quartz layer that may have supergene enrichment of gold along the maximum 

depth of weathering.  Supergene enrichment is that area where gold that was released from 

weathering falls along the weathering face and the deposit becomes a very high grade deposit 

along the weathering face.  For that reason, this area is slated to be explored early with heavy 

equipment. 

The North Bar lies on the northern end of the claims.  This placer deposit is similar to 

the Main Bar and has the same type of overburden and gold deposit as the Main Bar.  

Sampling from the North Bar has shown that the amount of overburden is slightly greater and 

the concentration in the deposit averages 0.5 to 1.0 oz/ton.  The North Bar is approximately 

400 feet long and averages 65 feet wide.  The North Bar does lie on both the east and west 
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sides of the creek, with the west side wider than the east side.  Depth of the North Bar is 

unknown, but is thought to average ten to twelve feet deep. 

The South Bar lies on the far southern end of the claims.  This deposit is different from 

the other bars, as it is made up of multiple smaller bars both on the east and west sides of the 

creek.  The South Bar includes an area of outcrop around the Otto Vein in the creek, which 

has been found to contain significant gold around the vein.   

The average concentration of the South Bar is approximately 0.5 oz/ton, with pockets of 

significantly higher concentrations.  The South Bar encompasses and area of approximately 

400 feet long and 25 to 35 feet wide.  Average depth is six to eight feet with gold occurring 

from the surface down in most places.  Some small areas are much deeper than the average 

depth, especially around the Otto Vein.   

The placer deposits include approximately 1600 linear feet of bars ranging from 35 to 

120 feet wide.  Depths vary widely throughout the bars, but almost all depths are within 

reach of an excavator.  Some suction dredging of bedrock surfaces does need to be 

undertaken, especially to take advantage of the larger gold left on the bedrock surface from 

the dredging the in the 1950’s.   
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VII. Further Information 

Infrared satellite photography of the Lights Creek District was acquired from the United 

States Geological Survey, EROS Data Center, to evaluate the vegetative cover and structural 

geology of the area. The hillside on the east side of Lights Creek is lightly covered with trees 

and the primary vegetation is Buck Brush. The infrared satellite photography shows a 

triangular area on the eastern hillside with a very low percentage of healthy vegetation 

indicated by warm red colors, which indicates a highly stressful environment for the 

vegetation. The surrounding eastern hillsides do not have such poorly vegetated areas, except 

where they are primarily rock outcrops. Therefore, the interpretation of the infrared satellite 

photograph is that the eastern hillside of the Treasure Canyon Lode Mine claims contains 

soils that provide a poor substrate for strong vegetative growth. This is common for a heavily 

mineralized soil that is indicative of underlying mineralized veins. From excavations by 

TCEI, we know that soils on the eastern hillside are thick and contain some free gold from 

within one foot of the surface downward. This verifies the interpretation that the soils must 

be heavily mineralized and not just too thin to support good vegetative growth. 

The infrared satellite photograph was also used to identify linear features in the area of 

the Treasure Canyon Lode Mine claims. Linear features are often the surface expression of 

structural elements such as faults, fractures and veins. The use of lineament studies to 

identify macro scale structural features is well known and has been successfully used in 

many projects that are structurally controlled. The Ada Vein is associated with a fracture 

zone that trends to the west-northwest. The lineaments identified throughout the area of the 

claims parallel the known veins. These linear features also form a triangular area that 

coincides with the aforementioned area of sparse vegetation. 

The geophysical work undertaken in 2008 and 2009 identified a large area of 

mineralization, which consists of copper with ancillary gold and silver, between the upper 

spurs of the Ada Vein.  This area will increase the known resources of copper significantly, 

adding approximately 200 tons of copper to the overall value of the mining property.  In 

addition, exploration of the Tertiary gravel deposits may add additional reserves to the placer 

gold deposits but additional exploratory work must be undertaken to sample the gold in these 

gravels.  
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In addition, information collected indicates the rare earth minerals vein is a horizontal 

vein which runs under the mountain to the next valley.  The vein is approximately three (3) 

feet thick in the Ada Tunnel at the back of the tunnel and contains approximately two and 

one half (2.5) pounds of titanium per ton.  At the outcrop of the vein to the west, the vein is 

approximately six feet thick and looks to contain an equal amount of titanium ( we were not 

able to sample the outcrop).  The outcrop to the west is discontinuous, but may only be 

covered with heavy soils and trees.  Titanium is currently selling for $12-$13 per pound and 

this vein may add significantly to the resources of the mine. 

VIII. Conclusion:

The Treasure Canyon Lode Claims lie in a known mining district and have a history of

producing gold since the early 1900’s.  The veins and placer gold deposits that have been 

mapped to date show strong mineralization that is economic to mine with modern mining 

techniques and at the price of gold above $1,000.00 per ounce. Further assessment of the 

veins should be undertaken through geophysical and subsurface sampling means so the full 

extent of the mineralization can be mapped.  In addition, further exploration of the other 

potential veins that exist on the claims should be undertaken to evaluate the economics of 

mining those veins.   With the data accumulated from assays of samples taken from the veins, 

production of gold, silver, copper, platinum group minerals, and rare earth minerals can be 

expected.  




