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1 L ocation

Rico islocated in the southwest part of Colorado on the eastern side of Dolores County. Itis 28 miles
southwest of Telluride and 83 miles northwest of Durango, Colorado (seefigure 1).

Figure 1 Location of Rico, Colorado

The town of Rico islocated in the isolated Rico Mountains. Rico can be classified as a once booming
mining town which has survived and maintained its identity through tourism and cultural centers.

2 Rico, Colorado

2.1 Rico General Discussion

Thetown of Rico sits atop a geothermal resource that has the potential for both direct heating and
electrical generation ability. The geothermal resource underneath Rico has the second largest heat flow,
ranging from 217 to 288 mW/m?, making Rico an excellent geothermal exploration candidate
(MegaMoly, 2009).

The resource was discovered in the 1980's after wells wereinstalled just north of the town. Along with
the know existing hot springs that are present in Rico and north of Rico, these indicators have caused
more attention to the geothermal potential of the area (MegaMoly, 2009).

The Rico community has an interest in devel oping its geothermal resources, first focusing on smaller
direct use projects. Assuming adequate resources are available and accessible, the community would like
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to have a geothermal power plant that could provide power locally and generate revenue from power
exports beyond the existing community needs (Rico Community Meeting, March 2008).

This project has been completed as a part of the MNGN 598 Pilot Introduction to Geothermal Energy
class as apart of a more comprehensive class project. This portion of the report focuses on the geology of
the Rico area. It is designed to give the Rico community and potentia investors a better understanding of
the regiona and local geology. It will also be helpful to see what data and research exists and what next
steps might be in further assessing the geothermal potential moving forward.

22 Mining History:

Rico, the Spanish word for “rich”, isthe perfect name for this town blessed with natural resources. Ore
deposits which stimulated mining development consisted of large gold strikes and silver veins as well as
some copper and lead-zinc discoveries (NMGS, 1968). The Rico district has produced in excess of
14,500,000 ounces of silver, 84,000 tons of lead, 83,000 ounces of gold, 83,000 tons of zinc, and 5,600
tons of copper (McKnight, 1974). Beyond that, recent exploration activity has looked at resurrecting
exploration efforts that the Anaconda Mining Company pursued for molybdenum in the mid-1970's,
assuming pricesrise again. The demand and interest in mining for silver also fluctuates with the upticks
in the price.

Thefirst gold was discovered in 1866 by Colonel Nash, a Texan who led ateam of 18 prospectors. In
1869, Shafer and Fearheller came across Nash’'s gold discovery then considered the pioneer lode. This
was later devel oped into the Shamrock and Potter Mines becoming the first profitable, ore producing
property in the district (NMGS, 1968). The establishment of the Pioneer Mining District in 1876 led to
an abundance of mining, and in the spring of 1879 rich oxidized silver was discovered on Blackhawk and
Telescope Mountains (Rico website). The Enterprise Lode was struck in 1887 by David Swickhimer
expanding the silver mining in the Rico area. Rico experienced growth in the years from 1879 to 1890
despite being very remote, a factor which increased shipping costs dramatically (Rico website).

Historical Rico, Colorado mining activity




Rico’s mining activity peaked in 1892 only to bust with the silver panic of 1893. The population of Rico
naturally would rise and fall with the investment in the local mining industry with populations nearing a
low of 200 and a high at nearly 5,000. Local mining occurred in the early 1900’ swith a strong
resurrection occurring in 1926. Bob Pellet and the Rico Company began to revitalize the area mining
industry, and in 1937 the Rico Argentine Mining Company constructed a new mill. A sulfuric acid plant
brought better economic fortune from 1953 until 1965 when the mining industry shifted focus to lead and
zinc ores up to 1971 (Rico website).

2.3 Basic Mining Geology:

The ore deposits of the Rico district consist of:

=

Massive sulfide replacement deposits in Pennsylvanian limestone of the Hermosa formation,

2. Contact metamor phic deposits of sulfides, specularite, and magnetites of the Devonian Ouray and
Mississippian Leadville limestone, but aso of the Hermosa Formation;

3. Venson fractures and small faults in the Hermosa sandstones and arkoses; and

4. Replacement depositsin residual debris resulting from solution of a gypsum bed where broken by

fissuresin the lower Hermosa Formation.

Massive sulfide replacement and contact-metamorphic deposits have been the most productive of base
metals with byproduct silver in the present century. The massive sulfide replacement deposits have also
yielded the pyrite for alarge output of sulfuric acid. Veins on fractures and small faults and replacement
depositsin residual debriswere very productive of silver before 1900 (McKnight 1974). A more detailed
discussion of the stratigraphy follows under the Rico stratigraphy section that describes the lithology (for
the Pennsylvanian Hermosa, Devonian Ouray and Pennsylvanian Leadville formations).

24 Major Minesof 1920 to 1974:
Magjor mines that existed from 1920 on include (McKnight, 1974):

1. The Mountain Spring and Wellington tunnels on the slope of CHC Hill, on the east side of the
Dolores River about 1.5 miles north or Rico have altitudes of 9,433 and 9,725 respectively.

2. The Pigeon tunnel portal is 1,800 feet north of the Mountain Spring portal at an atitude of 9,320
feet.

3. The S. Louis tunnel was driven by the St. Louis Smelting and Refining Company during 1930-31
to explore for deep ore horizons below CHC Hill with an altitude of 8,844 feet. It ison the East
bank of the Dolores River, 1 mile upstream from Rico.

4. The Rico Argentine group of minesison Silver Creek, about 1.5 miles northeast of Rico. Within
the Rico Argentine group are the following tunnels:

a. Log Cabin (Blackhawk) Tunnel

b. Blacksmith Tunnel

c. Argentine Tunnel

d. Rico Consolidated Tunnels

e. James G. Blaine Tunnel (levels 200, 300, 400, 500 and 600)

5. The Yellow Jacket (Phoenix) Group of mine workingsis largely in the block of ground between
the Last Chance and Nellie Bly faults on the southeast slope of Nigger Baby Hill with an altitude
just above 9,600 feet.




6. The Falcon mine workings consist of three tunnels on the nose of Nigger Baby Hill a short
distance above the mine road up Silver Creek, with altitudes of 9,175 and 9,250 feet.

7. The Aztec mineis west of the Dolores River north of Rico, on the north bank of Aztec Gulch.
The lowermost tunnel has an elevation of 9,540 feet and the upper one at 9,592 feet.

8. The Nora Lily mine consist of two tunnels, now caved; drive eastward on the Last Chance fault
zone from the west side of Nigger Baby Hill with the original mine at an altitude of 9,072 feet.

9. The Pro Patria and Revenue tunnels are nearly parallel crosscuts that enter the northern part of
Newman Hill at altitudes of 9,425 and 9,576 feet respectively.

10. The Forest Payroll mineisat an altitude of 10,137 feet, on the spur leading northwest from
Dolores Mountain, high on the left dope of Allyn Gulch.

11. Thelron Clad (Slver Clad) mine is below the Engel’ s mine road on the west side of the Dolores
River southwest of Rico, in thefirst hundred feet above the valley floor; there are two tunnels
with altitudes of 8,725 and 8, 800 feet each.

12. The Jones gold mine is on the west side of the Dolores River southwest of Rico, just above the
Engel’s mine road, at an approximate altitude of 8,845 feet.

13. The Atlantic Cable mineisin the town of Rico just west of the main street and just north of Silver
Creek. Themine has 3 levelsat 45, 62, and 183 feet. It haslead, zinc, copper, and iron-sulfides.

(The vast majority of mines through 1974 are shown on the geologic map in the McKnight, 1974
publication.)

3 General Geology of Rico Area

The Rico areais on the western most edge of the Rio Grande rift system, a system that comes up through
the south central part of Colorado nearly on top of what is now the Sangre De Cristo range. This system
is characterized by late Cenozoic volcanism, tensional block faulting and thick graben-fill, thermal
springs and wells and abnormal high heat flow (Pearl, 1974).

Thetown of Rico occurs within a massive geological structure known as the Rico Dome considered to be
an east-west anticlinactic fault which is Precambrian in age (seefigure 2). The domeisédliptical in shape
and is approximately 5 kilometerslong. Amongst other constituents including carbonates and clastics,
the Rico Dome's center is comprised of a quartzite core (MegaMoly, 2009).

The area surrounding the Rico Dome has abundant faulting systems. These faults feed the high
temperature geothermal fluids up towards the surface, heating the bedrock as it rises. The fluids are
initially heated deep within the earth where magmatic activity uses the method of convection to transfer
its heat.
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Figure 2 NMGS map showing location of Rico, CO and Dome outline
4 General Tectonism

Tectonic activity occurred during the Laramide orogeny in Eocene time just prior to the extensive
volcanic activity of the period. Most of the structural relief (but none of the physiographic relief) of
Colorado occurred during thistime-period. In Colorado, the morphotectonic expression of the system
extends northward from New Mexico through the San Luis Valey and the upper Arkansas Valley to
Leadville (Pearl, 1974).

The geometry of the normal faults within the grabens of the Rio Grande rift systemis not well known.
Thisareais covered with acomplex of intra-rift hosts and grabens indicating a pattern of crustal
extension — one of the geothermal features associated with many economic geothermal activities.

The continuing development of the Rio Grande rift system in Colorado continues as evidenced by the
many fault scarps. The occurrence of active faulting in, and peripheral to, the Rio Grande rift system
during the last few million years points up a pattern of crustal extension and thinning characteristic of the
Basin and Range geothermal province covering much of the Cordillerafarther west. The Rio Grande rift
system appears to be an extension of the Basin and Range province northward into Colorado caused by a
westward movement of the Colorado Plateau block relative to the Great Plains block (Pearl, 1974).
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5 Rico Area Faulting

The Rico Dome area consists of many high angled, east-west trending fault systems (Knight, 1974). The
fault that moves with the most frequency and has the longest movement history is named the Last Chance
Fault.

It is believed to be Precambrian in age and originally was as a wrench fault during that period
(MegaMoly, 2009). The Last Chance Fault exerts significant control on the occurrence of Laramide and
Pliocene aged intrusions, aterations, and hydrothermal activity. In addition to the Last Chance, the
Blackhawk Fault islocalized near the surface. The Blackhawk is northwest trending and has alead-zinc-
gold mineralization making it much like the surrounding faults (MegaMoly, 2009).

Further faults that account for considerabl e displacement are recognizable at the surface and/or within the
mines themselves. These faults have likely had a mgjor impact on fracturing and minor faulting and
include the Smelter, Futurity, Nellie Bly, Y ellow Jacket, Silver Creek, South Park, Knob Hill, Sandstone
Mountain, Princeton, Honduras, Alaskite, 210 Drift, Hidden and the faults o f the Dolores Mountain and
Deadwood Gulch area. The mgjority of the faults are of normal displacement, but afew are steeply
reverse. Approximately one-half of these faultstrend east-west and are downthrown on the north. The
remaining faults favor a northeast-southwest trend with only two faults having a northwest-southeast
trend (McKnight, 1974). (See Appendix for geologic map and cross-section of the Rico area.)

6 General Volcanic Activity

The south central part of the southwest quadrangle of Colorado is an area that was covered by volcanics
during the Cenozoic — this areais designated as the San Juan Volcanic Field (see figure 3). Delores
County, the county which the town of Rico islocated in, is on the western most edge of thefield. The
volcanic activity occurred from 40 million to 20 million years ago. This age of volcanism has had little
influence on the existing geothermal resources today (Pearl, 1974).

There was a second phase of volcanism that continued into the Quaternary. Eruptive centers were small,
isolated and widely scattered in the southwest quadrant of Colorado. In west-Central Colorado small
cinder cones and associated flows having erupted during the last 1.5 million years and are found at five
localities (Pearl, 1974).

7 Rico Dome I ntrusives

The Rico Dome area has previously undergone two distinct periods of magmatic activity. Thefirst dates
back to the Cretaceous period which put in place the Rico monzonite. This Rico monzonite, also known
as augite monzonite, was emplaced just west of the Dolores River. In addition, hornblende | atite
porphyry was created as various dikes and sills throughout the area (Larson 1994).




