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Let someone know where and 
how long you’re going to be gone.

Pack more than you need if you’re 
going out for a long time 

ALWAYS listen to your superiors 
in the field

One mistake and you could be 
seriously injured or worse, back in 
school.





 Good core drills have 50cc engines 
which translates into 2.7 horsepower.

 Best to have two people in this process 
for consistent drilling. One for drilling, 
and the other to pump water, and 
observe equipment while drilling.

 Mathematically speaking, a core drill 
can easily toss a 200-pound body 
around without any guidance or 
restraint which means broken bones.

 A 50-cc engine produces 130nm of 
torque at the recommended 1500 RPM 
for a 2-inch core drill.



 Step 1. Prepare and clean equipment before 
use. (PPE, drill bit, spark plugs, gasoline 
and oil levels, water pump)

 Step 2: Approach drilling site with exposed 
rock, assess rock type, for hardness, slowly 
accelerate and apply ample pressure as 
water starts flowing from drill bit to 
establish a groove for guidance.

 Step 3: Once a drilling groove has been 
established apply more pressure as well 
increase the RPM (give it gas!) to a 
recommended 1500 rpm. (This causes 
130nm of torque!) 

 Step 4: Once sufficient length is reached 
around 8-12’’, slowly pull drill bit out, stop 
flow of water, orient, and store core 
sample. 

 Step 5: After each site sampling, assess 
equipment integrity by cleaning and doing 
routine check ups on drill bits as they can 
break. 



When hiking at 11k+ ft altitude and 
gathering core or block samples, we 
generally are returning with 50+lbs of 
samples each and includes our equipment. 
(hammer, chisel, compass, GPS, 3-gallon 
water bucket, and a backpack of samples)

If you can’t climb down a mountain with 
all of this equipment SAFELY, plan better, 
know your limitations, and do what you 
can with what you have. OR simply make 
2 trips.





Class schedule

April 12Rio Grande rift mineral deposits in NM
19Placer deposits and Future potential in NM; 5 talks
26Present research results in class (15 min); Final exam given out

(Take Home) 
May 04 Final Exam, all reports due by 5 PM on May 4th

April 17 Hillsboro (Saturday) porphyry Cu (passenger)
April 23 Minas de Chupadera (Friday afternoon) sedimentary Cu (passenger)
April 25 Gallinas Mountains (Sunday) REE-Th vein (passenger)
May 3 Steeple Rock (Monday) volcanic-epithermal Au (4WD) 

All day except for April 23

If you plan on going on the field trips, we recommend you test before the trip



 Safety presentations
 Slides in to me ASAP
 5% of grade

 Midterms make-up Next Monday April 19
 Final given out next week
 Adrian coordinate for Hillsboro trip Sat April 17—who is going, 

transportation
 Leave at 8:00 (arrive at 10 AM), return around 4 or 5 PM
 Bring lunch, water, field gear
 Hard hats, boots, socks, long pants, safety glasses

 1 field trip report due—can be a group report
 Haley and Evan coordinate speakers

 5 presenters next Mon April 19
 10 presenters Mon April 26





 Mississippi Valley-Type 
deposits 

 Rio Grande Rift (RGR) 
barite-fluorite-galena 
deposits 

 Rio Grande Rift Copper-
Silver (±Uranium) Vein 
deposits 

 Rio Grande rift epithermal 
and carbonate-hosted Mn
deposits



 Contain several critical minerals
 Barite
 Fluorite
 Uranium
 Vanadium
 Cobalt
 Nickel
 Germanium

 Small deposits but could be 
indicative of larger deposits in 
the subsurface

 Mineral collecting sites



 Barite and fluorite are 
considered gangue 
minerals in several deposit 
types

 Generally, a few RGR and 
fluorite vein deposits 
contain enough to be 
economic, maybe

 Locally, other deposits can 
have enough barite, fluorite 
to be economic, but rare



Barite—Uses
 Heavy cement
 Weighting agent in petroleum well drilling mud 
 Filler or extender
 Additive to cement, rubber, and urethane foam
 Automobile paint primer
 Friction products (brake and clutch pads)
 Cement vessels that contain radioactive 

materials
 White pigment
 Gastrointestinal x-ray “milkshakes”
 Faceplate and funnel glass of cathode-ray 

tubes used for television sets and computer 
monitors to protect against radiation

Palm Park, NM





Fluorite—uses

 Flux in steel, ceramics and aluminum 
processing

 In the preparation of glasses and 
enamels 

 Manufacture of hydrofluoric acid 
(electroplating, stainless steel, 
refrigerant, plastics)

 For carved ornamental objects
 Fluorinated water
 Gemstone



Fluorite



Fluorite





 Epigenetic
 Not associated with igneous activity
 Hosted mainly by dolostone and limestone, rarely in sandstone
 Dominant minerals are sphalerite, galena, pyrite, marcasite, dolomite, and calcite, 

whereas barite is typically minor to absent and fluorite is rare
 Occur in platform carbonate sequences commonly at flanks of basins or foreland 

thrust belts
 Commonly stratabound but may be locally stratiform
 The ore fluids were basinal brines with ~10 to 30 wt. Percent salts
 Crustal sources for metals and sulfur
 Temperatures of ore deposition are typically 75°C to about 200°C
 Ore controls are faults and fractures, dissolution collapse breccias, and lithological 

transitions
 Sulfides are coarsely crystalline to fine grained, massive to disseminated
 Sulfides occur mainly as replacement of carbonate rocks and to a lesser extent, 

open-space fill
 Alteration consists mainly of dolomitization, host-rock dissolution, and brecciation







 Barite-fluorite-galena deposits along Rio Grande rift basins in NM
 Other names

 Sedimentary-hydrothermal deposits
 Mississippi Valley-type (MVT)
 USGS calls them Fracture controlled Pb-Zn and Fluorite-Barite deposits

 Dominated by barite, fluorite, with some galena, and can contain significant 
amounts of Ag, Cu, Zn, U, V 

 Low temperatures of formation (<200-250 deg C)
 Open-space fillings with little or no replacements of host rocks
 Structure controlled (faults, fractures, contact zones, unconformities, shear 

zones, bedding planes, solution cavities
 No direct or obvious association with magmatic or volcanic activity
 Age dating of hydrothermal jarosite indictes ages of 8 Ma (Potrillo

Mountains) to as young as 400 Ka (San Diego Mountain) (Lueth and 
Heizler, 1997; Lueth et al., 1998, 2005)



 Typically less than a few thousand short tons of ore
 Widths range up to tens of feet 
 Some deposits can be traced along strike for several thousand 

feet
 Hansonburg deposits (DIS213) are much larger 
 Similar to Mississippi valley-type (MVT) deposits 
 Formed by low-temperature basin brines that migrated along 

fractures, faults, and unconformities during early diagenesis or 
later compaction of sedimentary basins 



 RGR low in zinc, MVT predominantly lead and zinc
 RGR predominantly fluorite and/or barite, MVT barite and fluorite 

rare
 MVT marine basins, RGR continental basins in rift setting
 RGR smaller deposits than most MVT



McLemore et al. 1998



Lueth, et al. 2005











Partey et al., 2009



 Stable isotope analysis of waters (both fluid inclusion and calculated 
waters in equilibrium with various minerals) indicates they are 
predominantly of meteoric origin that accumulated in local 
sedimentary basins

 Were heated by high heat-flow, magmatic activity, basinal sediment 
compaction, or radiogenetic heat from Proterozoic age plutons 

 Warm, convecting waters leached Ba, SO4, Ag, and other ions from 
source rocks such as arkosic sediments, evaporites, Proterozoic age 
rocks, and mineral deposits

 In central New Mexico, these basins are continental instead of marine 
as in the classic Mississippi Valley area

 Precipitation occurred as a result of cooling of the fluids, decrease in 
pressure, and/or mixing of the mineralized hydrothermal fluids with 
subsurface brines or meteoric water 



Partey et al., 2009





 Most of these deposits are too small to be exploited for barite, 
fluorite, or lead

 Although significant barite and fluorite production occurred in the 
past 

 If any were to be mined for barite or fluorite, lead and silver could 
be recovered as a byproduct

 However, the presence of several critical minerals could change 
the economics of these deposits

 Larger deposits
 Palm Park for barite
 Fluorite Ridge for fluorite



McLemore et al. 1998





 Originally called supergene-copper-uranium (silver) deposits 
 Jeter and la bajada largest deposits
 Vein deposits formed at low temperatures, near-surface, and along 

tertiary-age faults
 Cu, ag, and mo occur in most deposits; whereas U, pb, zn, co, ni, ge, 

and minor amounts of au are found locally 
 Deposition occurred in open-space fillings, at favorable reducing 

environments along the fault 
 Hydrothermal alteration and bleaching are developed adjacent to 

most deposits, intense silicification, common to hydrothermal 
deposits, is absent 

 Appear to be controlled by the distribution of organic material or 
carbonaceous mudstone 





Geology of the Bustos 
Well Quadrangle by 
Cather et al, (2014). Red 
star is the location of the 
mines. 



Lucky Don and Little Davie uranium 

mines
• Rio Grande Rift Cu-Ag (U) vein deposit type 

along faults in the Permian San Andres 

Formation

• Lucky Don produced 1955–1963 U, V from 

limestone by surface and underground methods

• Little Davie: U, V mined from limestone by 

surface and underground methods in 1955

• Estimated value of U produced by Lucky Don 

and Little Davie $70,000



Loading bin, Lucky Don 
Waste pile, Lucky Don 

Mine face, Lucky Don





Samples of waste pile rocks with 
disseminated carnotite from Lucky Don 

A  mineralized sample of host rock from 
Little Davie mine (771 cps)

A  mineralized sample of host rock from Lucky Don mine (4,435 
cps)

Carnotite 

U,V 
(uraninite ?)  

John Asafo-Akowuah, 2017



Microprobe Analysis (BSE) images of U Samples

U,V

U,V

Pristine uranium and vanadium minerals John Asafo-Akowuah, 2017



Microprobe Analysis (BSE) images of U Samples

U,V

U,V

Solution dissolved uranium and vanadium minerals John Asafo-Akowuah, 2017



Backscattered Electron Image (BSE) of 
dissolved uranium and vanadium grains, 
sample Little Davie mine. Dissolved mineral 
grains is interpreted as possible leaching of 
uranium and vanadium minerals from waste 
rock pile. 

Backscattered Electron Image (BSE) of dissolved 
uranium and vanadium grains, sample Little Davie 
mine.





Estimated 15,000 
tons of 0.2-0.3% 
U3O8 (Chamberlin 
et al., 1982)

Production 58,582 
lbs U3O8 at 0.33% 
U3O8





Jeter adit in 1980 (Anderson, 1980)

Jeter adit in 2016



Chamberlin et al., 1982



Mg (UO₂)₂ (AsO₄)₂.12H₂ O



(UO2)Mo 6+ 2 O7• 3H2O



Backscattered electron image (BSE) of Fe-Oxide 
and Quartz grains - Jeter1. Source of iron oxide 
grain is interpreted as from surficial weathering.

Backscattered Electron Image (BSE) of 
Fe-oxide, quartz and CaCO3 grains, 
sample  Jeter29. Though pyrite was not 
identified in from field investigations, the 
present of CaCO3 grain is interpreted as 
neutralizing any possible acid producing 
minerals in the waste rock pile.







 1915 or 1916, George Rinaldi discovered copper in the Santa Fe 
River canyon

 1923, La Bajada Mining Co. was formed
 Reportedly, the company sold $2 million worth of stock, but only 

8.8 metric tons of ore were produced
 1926 American Smelting and Refining Co. acquired the mine
 1950 O.T. Gay discovered uranium in the dump at La Bajada
 1955 Lone Star Mining and Development Co. leased the 

property
 1956-1966 Uranium production



 Total production 
 27,111 lbs U3O8

 5,345 lbs Cu
 52 oz Ag 
 42 lbs V2O5





 RGR deposits have similar 
tectonic settings and origin, 
with different mineral 
assemblages
 Rio Grande Rift (RGR) barite-

fluorite-galena deposits 
 Rio Grande Rift Copper-Silver 

(±Uranium) vein deposits 
 Rio Grande Rift epithermal 

and carbonate-hosted Mn
deposits

 Local differences in which 
elements were transported 
and precipitated



Mineral assemblage is dependent upon source of minerals, host rocks, 
fluid chemistry, and chemical conditions of deposition



ASSIGNMENT

 Safety moment
 Look for additional lectures on my web site 

https://geoinfo.nmt.edu/staff/mclemore/Mineraldepositsof
NewMexico.html
 Status of Critical Minerals in New Mexico (AEMA)
 Gold panning (think about why gold panning is an important tool in 

exploration)
 Sampling and monitoring 
 Sustainable development (to be added)

 Memoir 50D
 Chapter 9
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