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1.0 SUMMARY 

This Technical Report describes the outcome of creating a three-dimensional digital model of the 
Kelvin deposit, based on historical information, using LeapFrog. The geological data utilized 
incorporates historical drilling data, including assays and geological logging of lithologies and 
alteration. IƛǎǘƻǊƛŎŀƭ ƎŜƻǇƘȅǎƛŎŀƭ ŎǊƻǎǎ ǎŜŎǘƛƻƴ ŘŀǘŀΣ ƛƴŘǳŎŜŘ ǇƻƭŀǊƛȊŀǘƛƻƴ όάLtέύΣ ǿŀǎ 
georeferenced to show the results at projected depth, resulting in a digital three-dimensional 
solids model. The coincidence of strongly mineralized historical drillholes validates the utility of 
the geophysics and supports proposed drilling into the IP anomalies. 
 
Much of the information in the prior Technical Report, dated March 27, 2023, is not repeated 
herein.  
 
There have been several historic drilling campaigns at the Kelvin Project area, with a total of 19 
holes completed. In 1970 Tipperary Resources contracted Heinrich Geoscience Company to 
complete an induced polarization-resistivity survey. From 1974 through 1978 Cities Service 
Minerals Corporation drilled seven vertical core holes, with depths of up to 3,104 feet, concluding 
that the drilling showed the presence of a porphyry copper ς molybdenum deposit.  
 
The historical drilling assays show significant intervals of Cu and Mo mineralization. For example, 
in the Cities Service drillhole J-1, from depths of 1,930 to 2,100 feet, a 170 foot interval with 
0.625% Cu and 0.0012% Mo resulted.  
 
There is a geological consensus that the drilled mineralization is a porphyry copper deposit. The 
mineralization is dominantly hosted in the Tea Cup Granodiorite (Laramide: upper Cretaceous to 
early Tertiary ς 62 MYBP), associated with sericitic and potassic alteration and overprinted by 
propylitic alteration. 
 
A drilling program is recommended in the Zelleweger mine area, with 7 deep core holes 
proposed. One angle core drillhole is currently recommended and the remaining drillholes 
planned to be vertical. Core drillhole depths are budgeted at an average depth of 3,500 feet. 
Twenty-two short (up to 145 feet) reverse circulation drillholes are planned in the area of the 
Zelleweger mine, to evaluate the potential for oxide copper mineralization. 
 
The drillhole samples would be logged under the supervision of Michael R. Smith, who is a 
qualified person and a Registered Member in good standing of the Society for Mining, Metallurgy 
& Exploration (# 04167376: Geology).  Assaying would be done with a Quality Assurance Quality 
Control program at an ISO accredited laboratory; commercial certified reference standards and 
sterile blanks would be utilized. 
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2.0 INTRODUCTION 

Geological Professional Services LLC όάDt{έύ, owned by Michael R. Smith, R.M. όά{ƳƛǘƘέύ has been 

retained by Tempestas Copper Inc. όά¢/OPέ) ǘƻ ǇǊŜǇŀǊŜ ŀ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ όάwŜǇƻǊǘέύ ǎǇŜŎƛŦƛŎ ǘƻ 

the standards dictated by Canadian National Instrument 43-101 and Form 43-101F Standards of 

Disclosure for Mineral Projects, with respect to the Kelvin Exploration Project όάtǊƻƧŜŎǘέύ. The 

Project is located in Pinal County, Arizona. GPS understands that this Report has been requested 

and may be used by TCOP for subsequent potential business development purposes. 

Statement of Mr. Andrew Paul, President & CIO of Tempestas Copper Inc., who initially retained 
Smith: 
 

άGeological Professional Services LLC was contracted to provide an updated independent 
professional geological assessment update of the Kelvin Project in Pinal County, ArizonaΦέ 

This Report incorporates the results of previous work available in the public domain and historical 

drilling completed by Minbanco, Tipperary Resources, Cyprus Mines, Kerr McGee and Cities 

Service Minerals Corporation, as summarized in Table 1. The historical geological information 

produced by these companies is now in digital format and has been used to produce a LeapFrog 

model and database. 

Smith observed and confirmed the historical geological mapping, while in the field flagging drill 

roads. 

This Report is based on information known to the author as of November 2, 2023.  

Abbreviations include MYBP (million years before present) and BYBP (billion years before 

present).  

For the purpose of this Report, length, distance and temperature units are Imperial, including 
inches ("), feet ('), miles and Fahrenheit ("F").  Assay results are in parts per million ("ppm") or 
percent (%). For gold assays, 1 ppm is equal to 0.029 troy ounces per short ton. A handheld GPS 
instrument was used for measurements of sample locations and utilized the WGS84 UTM system. 
The standard symbols utilized for the various elements discussed in this report are: 

Ag = silver Au = gold  Mo = molybdenum Cu = copper Zn = zinc  
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Table 1: Summary of Historic Drillholes (modified from Teck Resources, 2019) 

3.0 RELIANCE ON OTHER EXPERTS 

The mineral title includes the 20-acre Zelleweger patented mining claim and 190 lode mining 

claims (3,800 acres). The scope of this report does not include verification of mineral title. Smith 

did observe the Location Monument of lode mining claim Yt ІмссΣ ǿƘƛŎƘ ŀōƻǳǘ оллΩ ǿŜǎǘ ƻŦ ǘƘŜ 

southeast corner of the lode mining claim block, Figure 1. 

Tempestas Copper has reviewed a draft copy of this Report for factual errors and discrepancies 

based on their knowledge of the Project. Hence, the statements and opinions expressed in this 

Report are given in good faith and in the belief that such statements and opinions are not false 

and misleading at the date of this Report.  

Geological Professional ServicesΩ opinion is provided solely for the purposes outlined in the 

Introduction section of this report. GPS reserves the right, but will not be obliged, to revise this 

Report and the conclusions therein if additional information becomes known to the author 

subsequent to the date of this report.  

4.0 PROPERTY DESCRIPTION AND LOCATION 

The Kelvin Project area evaluated in this Report is in Pinal County, Arizona.   The 190 lode claims 

occupy portions of Sections 7, 8, 9, 17, 18 and 19, T. 4 S., R. 13 E., Figure 1, in Pinal County, 

Arizona. The Zelleweger mine, on a patented mining claim, is located at approximately UTM 

497268 m E 3661585 m N. The LƻŎŀǘƛƻƴ aƻƴǳƳŜƴǘ όά[aέύ ƻŦ ƭƻŘŜ ŎƭŀƛƳ Yt Імсс ǿŀǎ ƻōǎŜǊǾŜŘΣ 

ǿƘƛŎƘ ƛǎ ƭƻŎŀǘŜŘ оллΩ ǿŜǎǘ ƻŦ  ǘƘŜ ǎƻǳǘƘŜŀǎǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ tǊƻƧŜŎǘ ŎƭŀƛƳ ōƭƻŎƪΤ ǘƘŜ ¦¢a ŎƻƻǊŘƛƴŀǘŜ 

is 495192 E and 3658076 N. 

Hole_ID Company Method Year UTM Collar EastUTM Collar NorthElev. mEOH_FeetEOH_MetersAzimuth Inclination Notes

M-1 Minbanco Rotary Air Hammer 1968 497025.2 3661756.3 636.4 530 161.5 0 -90

M-2 Minbanco Rotary Air Hammer 1968 497172.9 3661778.9 649.5 582 177.4 0 -90

M-3 Minbanco Rotary Air Hammer 1968 496874.4 3661430.9 659.1 1165 355.1 0 -90

M-4 Minbanco Rotary Air Hammer 1968 497102.2 3661281.1 701.7 426 129.8 0 -90

M-6 Minbanco Rotary Air Hammer 1968 496732.7 3661129.9 682.6 1244 379.2 0 -90

M-7 Minbanco Rotary Air Hammer 1969 496577.4 3661460.2 682.8 581 177.1 0 -90

M-8 Minbanco Rotary Air Hammer 1969 497132.6 3661429.6 696.3 972 296.3 0 -90

M-9 Minbanco Rotary Air Hammer 1969 496829.3 3661276.5 673.2 2320 707.1 0 -90

T-1 Tipperary Resources Reverse Circulation1970 496831.6 3661399.7 659.5 1400 426.7 0 -90

T-2 Tipperary Resources Reverse Circulation1970 496983.4 3661860.3 623.2 1625 495.3 0 -90

KE-1 Cyprus Mines Core 1972 496907.4 3661402 664.3 2500 762 0 -60 Only Angle Hole

KM-6 Kerr McGee Core 1973 498476.3 3661400.3 613.7 500 152.4 0 -90

J-1 Cities Services Minerals CorpCore 1974 497529.2 3661351.9 756.4 2478 755.3 0 -90

J-2 Cities Services Minerals CorpCore 1974 497804.1 3661674.9 634.9 3014 918.7 0 -90

J-3 Cities Services Minerals CorpCore 1976 497870.6 3661012.1 705.7 3004 915.6 0 -90

J-4 Cities Services Minerals CorpCore 1977 497171.1 3661780.1 651.8 3104 946.1 0 -90 Re-entered M-2 

J-5 Cities Services Minerals CorpCore 1977 496826.8 3661409.7 660.2 2825 861.1 0 -90 Re-entered T-1 

J-6 Cities Services Minerals CorpCore 1977 497008 3660995 743.2 2590 789.4 0 -90

J-7 Cities Services Minerals CorpCore 1978 496649.9 3661662.5 652.1 2659 810.5 0 -90
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Figure 1: Tempestas Copper Patented and Lode Mining Claims 

The Kelvin Project is in the vicinity of numerous large Cu deposits, including the Ray Mine and 

the Resolution Trust deposit, Figure 2. 
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Figure 2: Location of Kelvin Project 
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5.0  ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE 

     AND PHYSIOGRAPHY 
Access 

Kelvin Project accessibility is via State Route 177, which connects the towns of Superior and 

Kearny, Arizona, Figure 3.  

The northern access to the Project is from a point about midway between the Ray mine and 

Kearny on State Route 177, taking the N. Kelvin Highway heading southerly about 2.3 miles and 

then westerly about 1.6 miles, where the turn off on the right leads in about 0.2 miles to the A 

Diamond Ranch. Just before arriving to the Ranch, continued access is via Diamond A Ranch Road 

along the south side of the Copper Basin Railway (owned by Asarco - Grupo Mexico), arriving in 

about 0.6 miles to Johnson Wash, where turning up (southwesterly) the wash arrives to the 

Zelleweger mine, Figure 4. The Zelleweger mine is located in the northeastern portion of the 

Kelvin claim block. 

 

Figure 3: Kelvin Project Access from State Route 177 

Access to the southern side of the Kelvin Project mining claims is via the N Kelvin Highway, 

continuing southwesterly from the A Diamond Ranch turnoff for about 4.2 miles, to a dirt road 

on the west side of the Highway. The dirt road heads northerly for about 1.2 miles to the south 

radio tower, which approximately marks the south end of the mining claims block, Figure 5. 
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Figure 4: North Side Access to Kelvin Project 

 

Figure 5: Access to South Side Kelvin Project Claim Block 
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A south access to the Zelleweger mine and proposed drilling area is via a powerline access road, 

which intersects the N Kelvin Highway, at about 3.0 miles southwesterly of the A Diamond Ranch, 

Figure 6. 

 

Figure 6: South Access to the Zelleweger Mine 

Climate 

The climate in the Kelvin Project area is typical of the Sonoran Desert, with average monthly high 

temperatures ranging from 63ɕC ƛƴ ǘƘŜ ǿƛƴǘŜǊ to 102ɕC ƛƴ ǘƘŜ ǎǳƳƳŜǊΦ !ǾŜǊŀƎŜ monthly low 

temperatures range from плɕC ǘƻ туɕCΦ Excessive heat warnings are often issued in the summer 

ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜǎ Ŏŀƴ ǊƛǎŜ ǘƻ ŀōƻǳǘ ммлɕCΦ There are two rainy periods, 1) from December 

through February with average monthly precipitation of about 1.4 inches and 2) from July 

through September with average monthly precipitation of 1.0 to 1.6 inches. The average annual 

rainfall is about 15 inches. Flash floods are known to occur in the Project area, especially in the 

summer monsoon season. 

Flora and Fauna 

The flora and fauna of the Kelvin Project are typical of the Sonoran Desert.   

In the Project area, there is a variety of cacti (e.g.,saguaro, cholla and prickly pear), trees (e.g.,  

mesquite and palo verde), and shrubs (e.g., cat claw). 

N Kelvin Highway 
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Large and small mammals are present, including deer, mountain lions, javelina, rabbits, rats and 

mice. Reptiles include a variety of snakes, both venomous and non-venomous, and lizards. A 

variety of amphibians are present along the Gila River. The closest approach of the Gila River is 

about 1,000 feet north of the claim block. A large variety of birds are present, including quail, 

doves, raptors, and vultures, and waterfowl along the Gila River. 

Physiography 

The physiography of the Project area is mountainous and is within the Basin and Range Provence. 

The area is dominated by northerly to northwesterly trending mountain ranges with intervening 

basins (valleys). The Basin and Range Provence provides nearly all the Cu mined in Arizona 

(Wikipedia). The Project is in the northern portion of the Tortilla Range. Elevations range from 

about 1,800 to 3,300 feet. 

Local Resources 

Local resources are dominated by the proximity of the Ray mine complex, owned by Asarco -  

Grupo Mexico, with a total of 1,417 employees in 2014 (Asarco - Grupo Mexico presentation). 

Kearny is the closest town to the Kelvin Project, with a 2023 population of 1,678 

(worldpopulationreview.com). Kearny has a supermarket, hotel, restaurants, schools and a fuel 

station. Kearny is about 9 miles southeast of the Project. Electrical power arrives to the Diamond 

A Ranch, which is about 1,000 feet north of the Kelvin claim block. A high tension power line runs 

through the northern portion of the claim block. The Copper Basin Railway is about 1,000 feet 

north of the northeast corner of the claim block. The population of the Phoenix, Arizona 

metropolitan area is about 5,000,000 and is located about 65 miles northwest of the Project; 

Phoenix has numerous vendors which service the mining sector. 

Environmental Considerations 

There are no known environmental impacts from the observed mines, other than visual. There 

are roads, excavations and waste dumps at the mine sites, including at the Zelleweger mine. No 

tailings or significant amounts of trash or liquid spillage was observed. The excavations, dumps 

and stockpiles have sparse sulfide minerals and no evidence (yellow sulfate minerals) of acid mine 

drainage was observed.  

Permitting Considerations 

Permitting for drilling, road construction and possible future work is done through the Bureau of 

[ŀƴŘ aŀƴŀƎŜƳŜƴǘ όά.[aέύ, on Federal Lands. The Zelleweger Patented Claim does not require 

BLM permitting, but Pinal County requires building permits. A Notice of Intent is required to the 

Arizona Department of Agriculture to clear land for drill access roads, due to protected flora. 
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6.0 Mining History 

The following narrative is based on the 2021 Mission Geoscience Report, titled PHASE 1 
DOCUMENT SUMMARY, Mission File No. 20-311, Prepared for Tempestas Copper Inc. 
 
Mining and prospecting activity in the area of the Riverside Mining District began in the 1880s; 
the Project occupies a portion of the District. Activity is reported to have begun in the Project 
area in the late 1800s and the Zelleweger claim was patented in 1924.  
 
The Golden Bell mine, located about 1.4 miles northwest of the Zelleweger mine, was developed 
with a shaft to 100 feet deep, in 1914. It reportedly is mineralized very much like the Zelleweger 
mine. 
 
In 1933 A.H. Johnson (the father of J. Johnson) located several claims in 1933 and he prospected 
the area for encouraging exposures of Cu and Au. His activities continued in 1953 through 1957, 
with the sinking of two shafts on the Black Copper Claims for Mo mineralization.  
 
7.0  GEOLOGICAL SETTING AND MINERALIZATION  
The Project area is entirely within the U.S. Geological Survey geological map of the Grayback 
quadrangle, Pinal County, Arizona, 1975, Geological Quadrangle Map GQ-1206, by Cornwall, H.R., 
and Krieger, M.H., Figure 7. The Tea Cup Granodiorite (Paleocene) hosts the porphyry Cu 
mineralization, as demonstrated in the historical drilling. The Ruin Granite (younger Precambrian, 
also called the Oracle Granite) hosts the oxide Cu minerlaization in the Zelleweger Mine area. 
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Figure 7: Geological Quadrangle Map GQ-1206 (USGS) 
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1) The following geological description utilizes a report written for Tipperary Resources 
Corporation in 1970, by C.R. Williams, William Zelinski and David Brown, titled GEOLOGICAL 
REPORT OF THE KELVIN PROSPECT, PINAL COUNTY, ARIZONA. The geological description is largely 
based on the Zelinski surface mapping and drilling done through 1970. As an example, Figure 8 
shows the mapping done in Section 9, which covers the area of the Zelleweger mine. All of the 
historical drilling was done within about 4,000 feet of the center of the Zelleweger mine.   

 

Figure 8: Geological Map of Section 9 (Tipperary Resources, 1970) 
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1) The following geological information utilizes a September 3, 2021, MISSION GEOSCIENCE, 
INC. report titled TEMPESTAS COPPER PROJECT - PHASE 1 - DOCUMENT SUMMARY - INCLUDING 
SUMMARY TABLE, INITIAL GEOLOGIC MAP & RECOMMENDATIONS FOR DRILLING AND FUTURE 
WORK PHASES. 

General Geological Description 

The world class copper deposit at the Ray mine, situated about 5 miles to the north-northeast of 
the Kelvin Project, contains a similarly (to the Zelleweger mine) enriched oxidized cap with Cu 
oxides, but also with significant Cu sulfide mineralization at depth. Similarly, the Zelleweger mine 
contained a significant Cu oxide zone from surface to about 125 feet deep, underlain by deeper 
disseminated Cu sulfide mineralization.  

Given the deeper porphyry Cu sulfides, prior workers have proposed various models that 
potentially define a very large Cu sulfide deposit at the Kelvin Project. Additional drilling would 
be required to determine the full extent of Cu mineralization. Work should also determine the 
extent of supergene Cu oxide mineralization, like exists at the Zelleweger mine. 

Project Area Geology 

Rock units of note and distinct interest include the Precambrian Oracle (Ruin) Granite (1.4 BYBP), 
which crops out over most of the surface. The Oracle Granite has been intruded by numerous 
types of igneous rocks of broad composition and age, including pre-Cambrian diabase dikes (1.1 
BYBP). Subsequent igneous batholithic rocks of Laramide age (uppermost Cretaceous to lower 
Tertiary ς 110 to 39 MYBP) occur at the Project. These rocks are typically divided into major 
regional intrusive batholiths. These batholithic rocks include the Grayback Granodiorite and/or 
Tea Cup Granodiorite (upper Cretaceous to early Tertiary ς 62 MYBP), the Granite Mountain 
Quartz Monzonite Porphyry, and several minor intrusive rocks of Laramide age, including smaller 
dikes which crop out as late swarms.  

The Laramide intrusive rocks filled fractures in older rocks and manifest as rhyodacitic and quartz 
diorite dike swarms. These swarms are believed by many to have created the observed copper 
mineralization. 

Supergene oxidation zones extend to approximately 125 below the surface, notably at the 
Zelleweger and Golden Bell mines. Porphyry Cu zones occur at depth at the Project, to date 
restricted to the historical drilling areas in the vicinity of the Zelleweger mine. Porphyry Cu 
mineralization was encountered in drillholes J-1, J-4 and J-5, at depths of 1,930 feet and deeper. 

Younger sedimentary geologic units on or near the Project include the Gila Conglomerate, which 
is alluvial and fluvial gravels filling the valleys from 0.5 to 15 MYBP. Pleistocene river gravels occur 
along the Gila River and Quaternary sands and gravels occur in active drainages. 

Project Area Alteration 

In the rocks above the Otego Fault, alteration is weakly to strongly propylitic. Below the Otego 
Fault alteration is generally sericitic and potassic (potassium feldspar, biotite and quartz veining), 
overprinted by late propylitic alteration. 
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Project Area Structures and Control on Mineralization 

The Project is in the Basin and Range Provence and was subject to compressional tectonics during 
the Laramide (upper Cretaceous ς Early Tertiary: about 70 to 40 MYBP). In the Oligo-Miocene 
όɀор a¸BP) extensional tectonics started, creating the Basin and Range and associated 
ŘŜǘŀŎƘƳŜƴǘ ŦŀǳƭǘƛƴƎΦ ¢ƘŜ ŘŜǘŀŎƘƳŜƴǘ ŦŀǳƭǘƛƴƎ ŎǊŜŀǘŜŘ Ǌƻǘŀǘƛƻƴǎ ƻŦ ŀǇǇǊƻŀŎƘƛƴƎ флɕ, often along 
ƴŜŀǊƭȅ ƘƻǊƛȊƻƴǘŀƭ Ŧŀǳƭǘ ǇƭŀƴŜǎΦ ¢ƘŜ hǘŜƎƻ ŦŀǳƭǘΣ ŘƛǇǇƛƴƎ ŀōƻǳǘ нрɕ ŀǘ ŀ опрɕŀȊƛƳǳǘƘΣ Ƴŀȅ ōŜ ŀ 
detachment fault. The Otego fault was intersected in drillholes J-1, J-6 and KE-1, Figure 9. 

The Otego fault therefore divides the Kelvin Project into an upper plate of pre-Cambrian Oracle 
Granite (Zelleweger mineralization) and a lower plate of younger of Laramide Tea Cup 
Granodiorite (apparently with porphyry Cu mineralization). The thick Otego fault zone, the 
Middle Block, appears to be bounded below by another parallel fault. Based on drilling results, J-
5 and T-2, the thickness of the Otego fault zone is 460 feet and 1,460 feet, respectively.  

Because of the offsetting Otego fault, the mineralization at the Zelleweger mine may not extend 
into the lower plate. 

Conclusions 

The lower plate rocks under the Otego fault zone contain the best mineralization, averaging 133 
feet thick at 0.5% Cu (Vroman). The focus of future drilling should be the lower plate porphyry 
Cu mineralization and oxide/sulfide Cu mineralization at the Zelleweger and Golden Bell mines.  
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Figure 9: Schematic Geological Controls on Kelvin Project Mineralization 

8.0 DEPOSIT TYPES 

The Kelvin Project hosts a porphyry copper-molybdenum όάt/5έύ deposit. Porphyry Cu deposits 

ǇǊƻŘǳŎŜ Ƴƻǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Cu supply. 

The following description of PCDs comes from the U.S. Geological Survey (U.S. Department of the 

Interior), Scientific Investigations Report 2010ς5070ςB, άtƻǊǇƘȅǊȅ /ƻǇǇŜǊ 5ŜǇƻǎƛǘ aƻŘŜƭέΣ нлмлΦ 

General 

Porphyry copper deposits (PCDs) consist of disseminated copper minerals and copper minerals 

in veins and breccias that are relatively evenly distributed in large volumes of rock, forming high 

tonnage (greater than 100 million tons), low to moderate grade (0.3ς2.0 percent Cu) ores. Host 

rocks are altered and genetically related granitoid porphyry intrusions and adjacent wall rocks. 

PCDs ŀǊŜ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜ ƻŦ Cu, accounting for more than 60 percent of the 
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annual world Cu production and about 65 percent of known Cu resources. PCDs also are an 

important source of other metals, notably Mo, Au, and Ag. Despite their relatively low grades, 

PCDs have a significant societal and economic impact due to their large size (commonly hundreds 

of millions to billions of metric tons), long mine lives, and scale of mining operations. PCDs were 

the first type of metallic mineral deposit exploited by large-scale, open-pit mining methods in the 

early 20th century, a low-cost mining technique since adapted to other large-tonnage, low-grade 

mineral deposits (for example, gold and silver). 

A schematic model, Figure 10, for a PCD shows a vertically oriented zonation of alteration and 

mineralization, centered on a granitic intrusive rock mass. The relative position of the Kelvin 

Project copper mineralization is indicated with rectangular boxes. This schematic model shows a 

PCD which has not been faulted into smaller blocks or segments, which may have occurred at the 

Kelvin Project. The Kelvin Project PCD is effectively a thick slice through the indicated position. 

The slice is bounded at its top by the Otego fault. 

 

Figure 10: Schematic Model for a PCD with the Kelvin Project Mineralization Position Indicated 

Schematic Position at Kelvin Project 
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9.0  EXPLORATION  

Modern exploration, comprised of drilling, geophysics, mapping and reporting, was done by 
various companies between 1967 and 1978, Table 1. A total of 33,093 feet of drilling has been 
completed at the Kelvin Project. Drillhole sample duplicates and assay laboratory rejects do not 
exist. Drillhole collar locations come from information provided by Teck Resources, who reviewed 
Project information in 2019; it is not known if the collars were verified in the field.  
 

HEINRICHS GEOEXPLORATION COMPANY  

The geophysical survey was done by HEINRICHS GEOEXPLORATION COMPANY in 1970. Eleven 
lines, roughly north-south, covering most of Sections 8, 9, 16 and 17, of R13E, T4S, (Figure 11). 
The conclusion of the report describes that an LƴŘǳŎŜŘ tƻƭŀǊƛȊŀǘƛƻƴ όάIPέύ  anomaly exists at all 
the lines, showing a west-northwest trending anomalous area 3,500 feet to 5,000 feet wide, 
Figure 12. There is a more strongly anomalous core 1,500 to 3,000 feet wide between lines 15W 
and 35E. HEINRICHS also produced cross sections (example - Figure 13) with the IP and resistivity 
anomalies projected to depth, which have been georeferenced and included in the LeapFrog 
database (example ς Figure 14). The anomaly is likely related to a rock mass with 1% to 4% total 
sulfide by weight, according to Heinrichs. The depth to the anomaly ranges from 150 feet to more 
than 1,500 feet; IP geophysics is inherently imprecise as related to depth estimation. It can be 
seen in the LeapFrog IP cross sections that strong IP response, indicating the presence of sulfide 
minerals, extends to the depth limitation of the survey, indicating that there is additional 
mineralization potential at depth. 

Heinrich recommended that eight holes be drilled to depths up to 1,500 feet, because of the 
correlation between the IP anomaly and encouraging Cu-Mo mineralization in the drilling results 
at the Kelvin Project. Subsequent holes drilled by Cities Service confirmed the presence of a PCD. 
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Figure 11: IP/Resistivity Survey Line Locations by HEINRICHS GEOEXPLORATION COMPANY 
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Figure 12: IP/Resistivity Survey IP Response by HEINRICHS GEOEXPLORATION COMPANY 
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Figure 13: HEINRICHS Induced Polarization and Resistivity Cross Section 10W 
 
The IP anomalies correlate well with the historical drillholes, (Figure 14 example ς derivation of 
LeapFrog IP solids modelΣ ŘƻƴŜ ōȅ ŘƛƎƛǘƛȊƛƴƎ ǘƘŜ IŜƛǊƛŎƘǎΩ ŎǊƻǎǎ ǎŜŎǘƛƻƴǎΣ and additional IP cross 
sections in Appendix A), and the proposed drillholes, Figure 15. The coincidence of strongly 
mineralized historical drillholes validates the utility of the IP geophysics and supports proposed 
drilling into the IP anomalies.  
 

 
Figure 14: LeapFrog Solids Model /Ǌƻǎǎ {ŜŎǘƛƻƴ ŦǊƻƳ Wπр ǘƻ Wπм ǘƻ Yaπс ψ [ƻƻƪƛƴƎ bƻǊǘƘ 
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Figure 15: Cross Section Through Proposed Drillhole J-9 _ Looking West 
 
Geological Professional Services LLC 
 
Geological Professional Services (Smith) visited the Zelleweger mine on February 13, 2023, to 
ŎƻƭƭŜŎǘ ǎŀƳǇƭŜǎ ŦƻǊ ŀǎǎŀȅƛƴƎΦ ¢ƘŜ ŀŘƛǘ ǿŀǎ ŜƴǘŜǊŜŘ ŀƴŘ ŀƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мнΩ ǘƘƛŎƪ sub-vertical 
vein was observed. A LIDAR map was produced (Figure 16) and three chip channel samples were 
collected, KS-1 through KS-3. Sample KS-1 contained about 10% malachite and 5% chalcocite, and 
was in Oracle Granite; it was located below a sub-horizontal fracture. Samples KS-2 and KS-3 were 
contigǳƻǳǎ ŀŎǊƻǎǎ ǘƘŜ мнΩ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ǾŜƛƴ ŀƴŘ ŎƻƴǘŀƛƴŜŘ ŀōƻǳǘ о҈ ƳŀƭŀŎƘƛǘŜΣ р҈ ŎƘǊȅǎƻŎƻƭƭŀ 
and 5% hematite, and was in Oracle Granite. KS-4 was a surface dump grab sample of sulfide rock 
fragments and contained about 5% pyrite, 2% chalcopyrite and 2% hematite; it was quartz-rich, 
Table 2.  

J-9 - Proposed 

500m 

IP άDepthέ Limit 

500m 
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Figure 16: Plan and Cross Section View of the Zelleweger Adit 

 
Sample 
Name 

Feet 
Into 
Adit 

Sample 
Type  

Orientation Length 
feet 

Cu      
% 

Au 
ppm 

Ag 
ppm 

Pb 
ppm  

Zn 
ppm 

KS-1 85 Chip 
Channel 

Vertical 
(south rib) 

3.0 8.97 0.147 29.1 415 7 

KS-2 130 Chip 
Channel 

Horizontal 
(back) 

5.0 1.525 0.032 11.2 232 3.5 

KS-3 130 Chip 
Channel 

Horizontal 
(back) 

7.0 0.771 0.21 19.15 171.5 9.3 

KS-4 Surface 
dump 

Grab NA NA 0.273 0.158 54.9 192 0.7 

Table 2: Zelleweger Mine Sampling Assay Results 

 
10.0 DRILLING 
 
Historic drilling was done between 1967 and 1978, Table 1. A total of 33,093 feet of drilling has 
been completed at the Kelvin Project. !ƭƭ ƻŦ ǘƘŜ ŘǊƛƭƭƛƴƎ ǿŀǎ ŘƻƴŜ ǿƛǘƘƛƴ ŀōƻǳǘ пΣлллΩ ƻŦ ǘƘŜ 
Zelleweger patent claim, Figure 17. A summary of the drilling results are provided in Table 3, 
where higher grade and longer intercepts are high-lighted. Nine of the 19 historical drillholes 

8.97% Cu 

1.525% Cu 

0.771% Cu 

0.273% Cu 
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encountered ǎƛƎƴƛŦƛŎŀƴǘ /ǳ ƳƛƴŜǊŀƭƛȊŀǘƛƻƴΣ ǘƘŀǘ ƛǎΣ ƛƴǘŜǊŎŜǇǘǎ ǿƛǘƘ җнл ŦŜŜǘ ŀƴŘ җлΦмл ҈ /ǳΦ  ¢ƘŜ 
drillholes with particularly encouraging results are M-3, T-2, J-1, J-2, J-4 and J-5, due to significant 
intercept lengths and/or Cu grades. 
 
Drillholes M-1, M-2, M-4, M-7, M-8 and KM-6 were not drilled deep enough to penetrate the 
higher intensity IP zones, so do not test the Cu potential at depth.  
 
Drillhole J-4 was completed by re-entering M-2 and drilling from its bottom όрунΩύ to a full depth 
of оΣмлпΩΦ  Drillhole J-5 completed done by re-entering T-м ŀƴŘ ŘǊƛƭƭƛƴƎ ŦǊƻƳ ƛǘǎ ōƻǘǘƻƳ όмΣпллΩύ 
to a full depth of 2,825ΩΦ   
 

 
Figure 17: Location Map of Historical Drilling at the Kelvin Project 
 

Zelleweger 

Patent Claim 
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Table 3: Assay Summary of all Historic Drilling at Kelvin Project 
 

11.0  SAMPLE PREPARATION, ANALYSIS AND SECURITY 
 
No additional sampling has been completed for this Report. 
 

12.0 DATA VERIFICATION 
 
All the drillhole data was provided by Mr. John Johnson. The documents appear to be genuine 
and this author does not have reason to doubt their authenticity. There are no remnants of 
samples from the historic drilling to sample to confirm assay values independently. 

 
13.0 MINERAL PROCESSING AND METALLURGICAL TESTING 
 
No evaluations have been done regarding metallurgical testing or potential mineral processing 
because the project is in early exploration stage. 
 

14.0  MINERAL RESOURCE ESTIMATE 
 
No 43-101 compliant mineral resource estimates have been done because the project is in early 
exploration stage. 
 

 

Hole_ID

% of intervals 

assayed for 

Cu

Total 

Depth 

Feet

From Feet To Feet
Interval 

Feet
Cu%

From 

feet

To 

Feet

Interval 

Feet
Cu%

From 

feet

To 

Feet

Interval 

Feet
Cu%

From 

feet

To 

Feet

Interval 

Feet
Cu%

M-1 70 530 35 60 25 0.26 260 335 75 0.38

M-2 29 582 <20' Cu <0.1% Cu

M-3 50 1,165 520 700 180 0.28 790 900 110 0.18

includes 530 590 60 0.39

includes 645 700 55 0.36

M-4 22 530 <20' Cu <0.1% Cu

M-6 30 1,244 <20' Cu <0.1% Cu

M-7 16 581 <20' Cu <0.1% Cu

M-8 22 972 <20' Cu <0.1% Cu

M-9 12 2,320 <20' Cu <0.1% Cu

T-1 6 1,400 130 155 25 0.29 760 795 35 0.44

T-2 96 1,625 875 1615 740 0.16

includes 980 1005 25 0.21

includes 1085 1105 20 0.30

includes 1160 1180 20 0.50

KE-1 100 2,500 200 220 20 0.19 1,760 1,880 120 0.10

KM-6 96 500 <20' Cu <0.1% Cu

J-1 100 2,478 450 550 100 0.11 1,100 1,200 100 0.11 1,650 2,100 450 0.37 2,300 2,450 150 0.17

includes 1,925 2,065 140 0.69

J-2 98 3,014 1,350 1,400 50 0.15 1,500 1,550 50 0.15 1,800 2,000 200 0.17

includes 1,900 1,950 50 0.21

J-3 100 3,004 <20' Cu <0.1% Cu

J-4 87 3,104 2,040 2,080 40 0.19 2,280 2,840 560 0.21 2,920 2,960 40 0.12

includes 2,280 2,520 240 0.32

J-5 54 2,825 130 150 20 0.25 760 793 33 0.61 1,840 2,240 400 0.26

includes 1,920 2,080 160 0.37

J-6 100 2,590 <20' Cu <0.1% Cu

J-7 18 2,659 <20' Cu <0.1% Cu
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15.0 MINERAL RESERVE ESTIMATE 
 
No mineral reserve evaluations have been done because the project is in early exploration stage. 
 

16.0  MINING METHODS 
 
No mining method evaluations have been done because the project is in early exploration stage. 
 

17.0 RECOVERY METHODS 

No mineral recovery method evaluations have been done because the project is in early 
exploration stage. 
 

18.0 PROJECT INFRASTRUCTURE 

Significant infrastructure exists at the Kelvin Project, including the Copper Basin Railway, which 
is owned by Asarco - Grupo Mexico. There is a high-tension power line crossing the mining 
concessions, about 1,000 feet west of the Zelleweger mine. There are some roads generally 
accessing the Property, but most will need to be rebuilt.   
 
The Zelleweger patented mining claim would provide an area to build a staging area to support 
the proposed drilling program. Permanent sample storage will be accomplished utilizing steel 
shipping containers and a core cutting building would be constructed. The staging area would 
use small generators for electrical power and water would be hauled in. The core would be logged 
offsite, at a rented building in Kearny, Arizona. 
 

19.0 MARKET STUDIES AND CONTRACTS 
 
No market studies or contracts have been done because the project is in early exploration stage. 

 
20.0  ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR 
 COMMUNITY IMPACT 
 
No environmental studies, permitting or social and community impact evaluations have been 
done, because the project is in early exploration stage. 
 

21.0  CAPITAL AND OPERATING COSTS 
 
No capital and operating cost evaluations have been done because the project is in early 
exploration stage. 
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22.0 ECONOMIC ANALYSIS 

No economic analysis evaluations have been done because the project is in early exploration 
stage. 
 

23.0   ADJACENT PROPERTIES 
 
There are no known properties adjacent to the Project. 

The Ray mine is located about five miles northeast of the Kelvin Project. It has a reported resource of 
835.7 million tonnes of ore grading 1.73% copper, as of December, 2018, (Wikipedia). The geology of 
the Ray mine is very similar to the geology at the Project. 

The Resolution Trust PCD is located about 15 miles north of the Project. It has resource of 1.624 
billion tonnes containing 1.47 % Cu and 0.037 % Mo, (Wikipedia). The geology at the Resolution Trust 
deposit is very similar to the geology at the Project. 

24.0   OTHER RELEVANT DATA AND INFORMATION 
 
No other relevant data and information is available because the project is in early exploration 
stage. 

 

25.0   INTERPRETATION AND CONCLUSIONS 

Historical drilling shows that PCD mineralization exists at the Kelvin Project. Significant intercepts 
of Cu and Mo mineralization were encountered, with alteration typical of PCDs, including potassic 
and sericitic, with overprinting propylitic alteration. 

Creating a digital solids model of thŜ IŜƛƴǊƛŎƘǎΩ Lt ǎǳǊǾŜȅ ŎƭŜŀǊƭȅ ǎƘƻǿǎ ǘƘŀǘ ǎǳŎŎŜǎǎŦǳƭ ƘƛǎǘƻǊƛŎŀƭ 
drilling, with higher Cu grades, correlates well with strong IP anomalies. Targeting these strong 
IP anomalies with future drilling will increase the likelihood of success. Most of the IP anomaly 
has not been drilled at sufficient density to fully understand the size of the Cu mineralized rock 
mass. It can be seen in the LeapFrog IP cross sections that strong IP response, indicating the 
presence of sulfide minerals, extends to the depth limitation of the survey, indicating that there 
is additional mineralization potential at depth. 

Historical interpretations of the geological data indicate that a sub-horizontal detachment fault, 
the Otego fault, occurs in the area of the Zelleweger mine. The Otego fault occurs at a depth of 
about мΣпллΩΦ 9ȄŎŜǇǘ ŦƻǊ ǘƘŜ ƻȄƛŘŜ /ǳ ƳƛƴŜǊŀƭƛȊŀǘƛƻƴ ŀǘ ǘƘŜ ½ŜƭƭŜǿŜƎŜǊ ƳƛƴŜΣ ǘƘŜ /ǳ 
mineralization occurs below the Otego fault. The primary Cu mineralization is with chalcopyrite 
and occasional bornite. The mineralization is primarily open to the north and west, according to 
Vroman.  

Due to the lack of remaining historical drillhole samples, core, chips from rotary drilling or assay 
laboratory rejects, drilling needs to be done to confirm and expand the mineralization. A 
downhole survey is available for one of the Cities Service drillholes, J-6, and it shows a deviation 
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ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ рпсΩ ǎƻǳǘƘ ŀƴŘ моуΩ Ŝŀǎǘ όƻǾŜǊ ƛǘǎ ƭŜƴƎǘƘ ƻŦ нрфлΩύΣ ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŎƻƭƭŀǊ 
location. The general lack of downhole survey data also pushes for confirmation drilling. 

 

26.0   RECOMMENDATIONS 
 
The following recommendations are made based on historical geological data and field 
observations. 
 
A confirmation core drilling program has been proposed in the area of the Zelleweger mine, 
Figure 18, in the vicinity of historical drilling. Seven drillholes are planned to confirm the historical 
drilling, totaling about 24,50лΩ ŦŜŜǘ, Table 4. The core drillholes are expected to have final depths 
of at least оΣлллΩ ŀƴŘ ōǳŘƎŜǘƛƴƎ ƛǎ ŘƻƴŜ ǳǎƛƴƎ ŀƴ ŀǾŜǊŀƎŜ ŘŜǇǘƘ ƻŦ оΣрллΩ. One of the drillholes 
would be angled, from the collar of J-10, and named J-10A.  
 
Shallow drilling to test the potential for oxide Cu mineralization is proposed on the Zelleweger 
ǇŀǘŜƴǘ ŀƴŘ ŀōƻǳǘ тллΩ ǘƻ ǘƘŜ ƴƻǊǘƘΣ ǿƘŜǊŜ ½Ŝƭƛƴǎƪƛ ƛƴŘƛŎŀǘŜǎ ǎǘǊƻƴƎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ /ǳ ƻȄƛŘŜ 
mineralization. Twenty-two reverse circulation drillholes are planned, from eleven drill pads, with 
two drillholes at each pad, Figure 19Φ hƴŜ ƻŦ ǘƘŜ ŘǊƛƭƭƘƻƭŜǎ ǿƻǳƭŘ ōŜ мллΩ ŘŜŜǇ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ŀǘ 
мпрΩ ŘŜŜǇΣ totaling нпрΩ ƻŦ ŘǊƛƭƭƛƴƎ ŀǘ ŜŀŎƘ ŘǊƛƭƭ ǇŀŘΦ ¢ƘŜ ǘƻǘŀƭ ƻȄƛŘŜ ŘǊƛƭƭƛƴƎ ǿƻǳƭŘ ōŜ нΣсфрΩ ŀƴŘ 
the drillhole names pre-fixed with JRC-. 
 
One drill rig is proposed to be used, at any given time. Drill roads will have to be re-built and short 
new roads are to be built, with a total length of about 29,000Ω. Water supply will have to be 
determined; it will be trucked and/or supplied from an existing solar well in drillhole J-4. The 
logging/sample handling facility in Kearny, Arizona will have to be furnished with logging tables, 
lighting, photography station and a separated core cutting area. Computers and software for 
geological modelling will have to be purchased. A team of trained geologists, with experience in 
drilling and analyzing PCDs, will need to be assembled. 
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Figure 18: Proposed Core Drilling at Kelvin Project 
 

 
Table 4: Proposed Kelvin Drilling Cost Summary 
 

Activity Condtitons Unit Costs Estimated Cost

Core Drilling 24,500' $231.26 $5,665,960

RC Drilling нΣсфрΩ $215.99 $582,085

Staff 11 Variable: Geologists & Technicians $1,809,248

Logistics
Transport, Housing, Hardware, Roads, 

Consumables

Variable: Roads, Water, Logging, Sample 

Handling, Shipping, Contractors
$664,316

Assaying
4,410 Samples for Au, Ag, Cu, Mo, Zn, 

etc., with 15 % QAQC
$150/sample $540,117

Metallugy Start After RC Drilling Done Preliminary Quote $150,000

Resource 

Modelling
Mostly at End of Drilling Preliminary Quote $400,000

Total $9,811,725

With 10% Contengency $10,792,897.82
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Figure 19: Oxide Cu Reverse Circulation Drilling 
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Appendix A 

 
IP Plan View at 300 m Elevation 
 
 

N 
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LeapFrog Drillholes in Database 
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