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TEMPESTAS COPPER PROJECT 
CONCEPTUAL SITE GEOLOGIC MODEL - AN OVERVIEW 

OF THE 

GEOLOGIC SETTING, EXPLORATION TARGET, AND ITS POTENTIAL 

Exploration geologists continuously search for recognizable patterns and other physical 

characteristics that indicate areas of potential mineralization in the rocks. Newly identified 

mineral deposits are generally found in two areas: 1. Those areas where everyone else found 

them, and mines already exist (i.e., where everyone else IS minnig already); and 2. areas where 

no one knowledgeable has ever looked (i.e., where no one else has been).  Most would also 

argue that gold has its own unique third rule: ‘Gold is where you find it’, given its ubiquitous 

occurrence, stability, and very high value. The Tempestas Copper Property is situated in the right 

place, squarely within southeastern Arizona’s Copper Belt, lying just south of the Ray Mine, 

Arizona’s second largest copper mine, in a state that consistently supplies 2/3 of our 

domestically mined copper supply. 

The Tempestas Copper property and surrounding area has long been known for its favorable 

mineralization and its indicators (host rock, hydrothermal alteration, minerals). Smaller mines 

and workings attest to the presence of favorable copper and gold values in the area. Local expert 

and resident John M. Johnson, along with Andrew Paul and Andrew Costain of Tempestas 

Capital, Ltd. have worked tirelessly to assemble the contiguous property that now comprises 

the Tempestas Copper Project. Currently, the Tempestas Copper Project includes 190 located 

Lode Claims and one Patented Lode Claim known as the Zellweger, spread over all or parts of 8 

(eight) Sections, covering an area of six square miles (3,820 acres), on the south side of the Gila 

River in Pinal County, Arizona. 
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Control of the entire property has now been secured, and exploration activities on the property 

continue to move forward. To date, this has included detailed area background research, the 

collection, compilation and analysis of all published and unpublished information, including 

existing surface and sub-surface mapping, as well as earlier drilling activities. The Tempestas 

Property and its surrounding area are fortunate in that a significant number of prior mapping 

and exploration efforts, including the U.S. Geologic Survey, Arizona Geologic Society, and 

perhaps most importantly a New Mexico Tech Masters thesis all cover the Tempestas property. 

Most of these efforts centered on the Zellweger Patent (the sole patented claim on the 

Tempestas Property), and areas further to the east toward the Asarco Ray Mine now owned by 

Grupo Mexico. 

 

Prior investigators have drilled a number of exploratory borings, and some of these have 

intercepted encouraging thicknesses of both copper-oxide and copper-sulfide mineralization, 

particularly in very deep intervals. It is specifically these deeper zones of copper mineralization 

that are targeted for further investigation in an effort to determine where they lead and how 

they change in the area. Phase II will better define the borings their locations and depths to be 

drilled. We shall also be selecting the driller who will conduct the drilling, and begin the 

permitting process. 

 

Various explorationists will undertake their analysis of the acquired mapping, drilling and assay 

data in different ways in their efforts to postulate the possible locations of significant zones of 

mineralization, including the subject Tempestas Copper property. Instead of developing fancy 

models, our primary exploration goal during the next phases will be to retain a driller who will 

subsequently acquire drill intercepts of significant copper mineralization on the property.  Once 

located, these zones may then be fully characterized.  We first anticipate confirming some of 

the previously encountered deeper copper sulfide mineralization to further define its extent, 

ideally further delineating its direction of shallowing. Once known, it is then hoped that these 

zones will lead us to also add additional mineralized zones which consist of copper-oxide and -

sulfide ores at shallower depths. Ideally, further delineation of the zones of mineralization will 

permit their extrapolation and correlation into other closely related areas of shallower oxide 

mineralization. 
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Because copper is a base metal (as opposed to a precious one), the mere presence of detectable 

copper doesn’t necessarily indicate a deposit of sufficient size (tonnage) and concentration 

(grade) to be economically extracted at a profit (definition of “ore”). The key with finding 

favorable disseminated copper deposits is that it contains both sufficient tonnage, as well as 

adequate average grade overall. We have the initial indications of significant mineralized zones 

on the property, now we need to further explore their locations, extent, tonnage and grade in 

order to ultimately develop sufficient additional volumes of mineralization that are considered 

large enough and rich enough to be amenable to being mined, given the significant costs it will 

take to exploit and recover it. 

 

 

EMPLACEMENT OF MINERALIZATION 

 
Any discussion of copper in Arizona inevitably gravitates toward the “Classic porphyry copper 

deposit model”.  A vertical section through this model is typically seen as horseshoe-shaped, 

with the copper porphyry zones in full or partial cylindrical halos around a core, such as on and 

along the vertical inside surfaces of the horseshoe. The top horizontal and uppermost inside 

portion of the horseshoe typically contains the most favorable copper oxide zone where all of 

the sulfide ore has been both oxidized and concentrated by movement of meteoric waters. 

These oxide concentration caps can also often contain significant gold values, and in fact are 

known to have occurred at the two existing mines on the property (Zellweger and the Golden 

Bell Mines. 

 

Although initially emplaced as disseminated copper-, gold-, and other sulfides, weathering in 

the supergene zone (surface down to ~110+ feet) is by predominantly acidic meteoric waters 

that can either alter them in place, but primarily dissolve these minerals into solution. They 

then can migrate by saturated fracture flow (along and through small fractures in the shallow 

bedrock) until the fluids (oftentimes hydrothermal) encounter an abrupt change in 

environmental conditions in the subsurface (i.e., temperature, pressure, chemistry). Such 

dramatic change in condition causes them to come out of solution and precipitate. Oftentimes, 

this is caused by a drop in pressure (by encountering an open-air space), predominantly in the 

shallow subsurface, which in turn causes dissolved metals to precipitate out of solution as  
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various mineral salts, determined by the chemistry of the solution. Because solubility of each 

metallic salt are unique, and all are dependent upon environmental conditions for their 

solubility, one change in conditions can cause similar metallic salts to come out of solution in 

the same or nearby locations causing concentrations and abundance of specific metals to 

concentrate. 

 

The meteoric waters start life as rainfall, and become naturally-occurring acid rain simply by 

falling rapidly through the air as rain, and upon reaching the ground surface are typically slightly 

acidic (pH – ~5.6). This is due to the abundant nitrogen in our atmosphere (78%) that complexes 

with the water molecule as it falls through the nitrogen-rich gasses in our atmosphere. In 

addition, surface vegetation contains various organic acids that can be picked up by the 

percolating rainwater. Most common are humic acids typically present when any vegetable 

matter (plant material) occurs on the surface. 

 

The point being that these shallow meteoric waters in the subsurface can possess a variety of 

chemistries, most of which can dissolve disseminated minerals and metals, and redistribute 

and concentrate them. When this occurs above a deposit of disseminated sulfide minerals (as 

occurs on the Tempestas Property at both the Zellweger and Golden Bell Mines) shallow oxide 

zones develop in the shallow subsurface, and are commonly referred to simply as oxidized 

zones. 

 

 

STRUCTURE 

 
Prior work on the Tempestas property has suggested that much of the area around the 

Zellweger Mine is underlain by a sub-horizontal/low angle thrust fault zone (the Otego Thrust), 

which seemingly separates the shallow geology from that which is deeper. This occurs at a 

depth of about 300 to 500+ feet (depending upon location) below the present day surface, and 

is dips gently to the north. This fault is actually a zone of highly sheared and broken up country 

rock of significant thickness, which extends across the area. Several prior explorationists on the 

property have expressed their belief that the upper plate rocks (above the Otego Thrust Fault) 

actually originated in an area far to the northeast (near the western edge of the Colorado  
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Plateau), and have slumped downward in a westward orientation, bringing much older 

crystalline rocks from deeper levels in the crust, and transporting (sliding) them to now rest 

atop younger intrusive crystalline rocks (older rocks pushed over and atop younger ones). 

 

The upper plate rocks (above the Otego Fault) contain zones of oxidized copper mineralization 

within ~120 feet of the surface, and sulfides below which were previously mined. However, it 

has been found that mineralization does not extend below the fault and has been truncated by 

the Otego Fault at a depth which varies from 3-500 feet. Concentrations of copper oxides (and 

gold) occur along the shallow fractured and oxidized sheared zones within the upper plate, and 

have been mapped on the surface to occur along areas where mineralization has been found. 

 

These fracture zones may therefore have been intruded prior to or during faulting and were 

later hydrothermally altered, and then oxidized and concentrated in the uppermost part of the 

upper plate by the action of weaker acids present in shallow groundwater and atmospheric 

and biospheric acids (i.e., supergene deposition). These upper plate rocks were seemingly 

mineralized nearer their location of origin (to the east), and were later transported faulted 

onto the property, very much like being on a giant conveyor belt, and experienced the 

supergene enrichment only recently. This is evidenced by the abrupt termination of these 

shallower zones of mineralization when mining depths reached the Otego Fault, and the lack 

of continuations of mineralization below these zones in a down-dip direction. Additional such 

shallow zones are a goal of the additional drilling, however, they are not anticipated to large in 

extent or tonnage, but may contain sufficient gold content to be worthy of exploitation. 

 

Given the complete geologic disconnect between the geology and mineralization in the upper 

300 feet, with that of deeper zones, there is little reason to focus  diliberate efforts on the 

shallow zone. MISSION has thus not recommended further surface exploration activities 

(mapping or sampling) since adequate information exists, in two prior mapping efforts 

completed to date.  MISSION prepared a working exploration geologic map of the area, and is 

continuing transferring all of that information onto the master Tempestas Exploration Map, to 

compile a comprehensive geologic map of the entire property. That zone which occurs below 

the Otego Fault, both within the faulted zone and the deeper zones (to date found at ~1,900 

feet) is where the most promising exploration targets are located. 
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