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ABSTRACT 

From an extensive literature search and field examination.' 

of 96 nonsandstone radioactive occurrences, the author compiled 

an annotated bibliography of over 600 citations and a list of 

327 radioactive occurrences in veins and igneous and metamorphic 

rocks of New Mexico. The citations are indexed by individual 

radioactive occurrence, geographic area, county, fluorspar 

deposits and occurrences, geochemical analyses, and geologic 

maps. In addition, the geology, mineralization, and uranium and 

thorium potential of 41 geographic areas in New Mexico containing 

known radioactive occurrences. in..;vein.s and igneous and metamorphic 

' rocks or that contain ho.st:.rock~s.~~co'n~s~'~dered favorable for uranium 

or thorium mineralization ' a'r'e'':SMaaar.~i'ized. .A::,.'l.'i.st of aerial- 

\ C radiometric, magnetic, hydro.geo.ch~emij'c:aiE~,.;. and-:;.s;t.ream-sediment survey 

reports is included. 



PREFACE 

The purpose of this report is to summarize the radioactive 

occurrences found in veins and igneous and metamorphic rocks of 

New Mexico (appendix I) and to list geologic reports describing 

favorable geologic environments in New Mexico for these types of 

nonsandstone, uranium deposits. A radioactive occurrence, for 

the purpose of this report, is defined as being twice the back- 

ground radioactivity or as'containing 0.001%Uj08 or Tho2. The 

term nonsandstone uranium deposit refers to uranium deposits in 

veins and igneous and metamorphic rocks. References describing 

in some detail the uranium potential, geology, petrology, chemistry, 

or mineralogy are listed in the annotated bibliography. Reports 

describing uranium and thorium analyses, occurrences, and deposits 

are included. Only plutonic, volcanic, metamorphic (including 
f 

Precambrian quartz-pebble conglomerates), and vein radioactive 

deposits are considered in this report; sedimentary uranium deposits 

(such as sandstone, shale, limestone, phosphorite, coal, evaporative 

precipitates, and fossil placer deposits) will be considered at a 

later time. It must be stressed that the geographic areas discussed. 

may contain favorable host rocks for uranium deposits in veins and 

igneous and metamorphic rocks; however, further evaluation may show 

that economic uranium deposits may not exist in these areas. 

Results of an ongoing project to compile and verify all types 

of radioactive occurrences in New Mexico are included where appro- 

priate. Field investigations of some radioactive occurrences in 

veins and igneous and metamorphic rocks which have been made as 
\ 

part of this ongoing project are included in this report. Chemical - 

L analyses provided by Lynn Brandvold and assistants of,the'Chemistry 



Laboratory at New >lexica Bureau of Mines and Mineral Resources 

are included in appendix I. Production data from uranium deposits 

in veins and igneous and metamorphic rocks of New Mexico provided 

by the U.S. Depzrtment of Eneryy (1948 to 1970, government contracts 

only) are incluCed as table 4. The annotafed bibliography also 

includes new citations not included in previous bibliographies 

published by the New Mexico Bureau of Mines and Mineral Resources. 

This report includes an introduction, summary of areas 

favorable for radioactive deposi,ts in veins and igneous and 

metamorphic rocks, an annotated bibliography, a subject index, 

and five appendices. Each report is indexed at least by county 

and geographic area. Appendix I includes a table of radioactive 

occurrences and deposits in veins and igneous and metamorphic rocks 

of New Mexico. Two maps are included locating the various radio- 

g active occurrences listed in appendix I (pl. I and 11).  endice ices 
11, 111, and IV list citations of reports and maps of aerial- 

radiometric and magnetic surveys, reports containing uranium and 

thorium analyses of water and stream-sediment samples, and biblio- 

graphies and mapping indexes. 

The annotated bibliography includes published and unpublished 

reports pertaining to the geology, geochemistry, mineralogy, 

petrology, and mineralization of favorable geologic environments 

or geographic areas which are known to contain nonsandstone radio- 

active occurrences or deposits. Most of the references can be 

obtained from the New Mexico Bureau of Mines and Mineral Resources 

(Socorro) or the libraries at New Mexico Institute of Mining and 

Technology (Socorro) and the University of New Mexico (Albuquerque). 

L 
The purpose of this report is to encourage exploration for 

uranium and thorium deposits in veins and igneous and metamorphic 



iii 

rocks of New Mexico by providing 1) a list of radioactive occurrences 

in veins and igneous and metamorphic rocgs of New Mexico (appendix 

1) I 2) a list of references concerning the geology of areas where 

radioactive occurrences in veins and igneous and metamorphic rocks 

are found (annotated bibliography), and 3) a list. of geographic 

areas where radioactive occurrences are found or may be favorable 

for containing uranium and thorium deposits in veins and igneous 

and metamorphic rocks. 
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INTRODUCTION 

Purpose and Methods of Investigation 

The majority of the United States' known uranium resources 

are epigenetic deposits in sandstones; however, the world's 

largest uranium ore bodies are mostly in veins and igneous and 

metamorphic rocks. Large reserves of uranium and thorium are 

found in plutonic and metamorphic rocks, veins, unconformity- 

related vein-breccia deposits, volcanogenic environments, and 

metamorphosed Precambrian quartz-pebble conglomerates (table 1). 

Numerous regions in New Mexico are characterized by similar environ- 

ments, but have not been examined in terms of their uranium 

potential except in broader geologic reports. 

The primary objectives of this report are to list known 

C 
radioactive occurrences in veins and igneous and metamorphic 

rocks in New Mexico, and to provide an annotated bibliography of 

geologic reports concerning these regions. Only plutonic, meta- 

morphic, vein, and Precambrian quartz-pebble conglomerate uranium 

deposits are considered .in this report; other nonsandstone uranium 

deposits (such as shale, limestone, phosphorite, coal, evaporative 

precipitates, and fossil placer deposits) will be considered at a 

later time. These objectives were achieved through a literature 

search. Some field examinations of some of the radioactive 

occurrences have been completed. 

A table of known radioactive occurrences in veins and igneous ' 

and metamorphic rocks was compiled from the literature (appendix I). 

The primary sources for appendix I are 1) U.S. Atomic Energy 

Commission Preliminary Reconnaissance Reports, 2 )  Lovering (19561, 

3 )  Anderson (1955, 1957), 4) Walker and Osterwald (19631, 5) U.S. 



C TYPICAL DEPOSIT WORLD 
SIZE RESERVES . . 

OCCURRENCE TYPE (short tons U30 ) (short tons U 0 ) 8 3 8 EXAMPLE 

.d 

GL;; II2RAL REFERENCE 

b 
Unconformity-related 1,000-200,000 1,450,000 North Saskatchewan, Mar janiemi arid ~asler , 1972 ; 

(vein-breccia) Canada Rich and others, 1975; Kalliokoski 
and others, 1978; Dahlkamp and 
Adams, 1981 

Precanbrian Pebble 5,000-150,000 450,000 Blind River, Canada Houston and Karlstrom, 1979 
Conglomerate 

Plutcnic-Metamorphic 

Orthomagmatic-porphyry 1,000-500,000 600,000 Rossing, Namibia Nishimori and others, 1977; 
Armstrong, 1974 and 1975 

Pegmatite <5,000 50,000 Bancroft, Canada Adams and others, 1980 

Syenite 20,000-50,000 160,000 Ilimaussay, Greenland Murphy and others, 1978 

Carbonatite 10,000-100,000 150,000 Araxa, Brazil Nishimori and Powell, 1980 

Metasomatic 1,000-20,000 125,000 Mary Kathleen, Australia Aurashov and others, 1980 

subtotel: 1,085,000 

Volcaniclastic 

Sands.tone 

1,000-50,000 150,000 Pena Blanca, Mexico Henry and Walton, 1978; Burt 
and Sheridan, 1980 

<50,000 950,000 Colorado Plateau, USA 

TABLE 1 - Typical deposit size and world resources of various types of uranium deposits, 

suggesting that nonsandstone-type uranium de~osits are larger in deposit size 

and reserves than sandstone uranium deposits. 

Modified from U.S. Dept. Energy, 1979 (p. 24). 



Geological Surve (1965), 6) Hilpert (1969) ) CRIB (Computerized 

Resource Information Bank), and 8) MILS (Mineral Information Loca- 

tion Survey) data. 

A major source of information on radioactive occurrences in 

New Mexico is the Preliminary Iieconnaissance Reports (PRR) Series 

of the U . S .  Atomic Energy Cornrnission (AEC, now the Department of 

Energy). These reports are one to three page reports of field 

examinations of reported radioactive occurrences and were originally 

intended for government use only. However, in 1966 the' AEC open- 

filed all known PRR1s as PB 172678 through PB 172702 (arranged by 

counties, U.S. Government Printing Office). Additional PRR1s for 

New Mexico were found in field office files and in 1970 these reports 

were published as RME-160 (U.S. Atomic Energy Commission, 1970). In 

October, 1980, the author located additional PRR1s in the Grand 

Junction Office of the U.S. Department of Energy (DOE) which had 

4r not been previously open-filed. These additional PRR1s and.the 

open-filed reports are on file at New Mexico Bureau of Plines and 

Mineral Resources (Socorro) and DOE (Grand Junction) . They are 

cited by the report number given by AEC (ex. USAEC PRR DEB-465) or 

as USAEC, 1970) . 
As part of the NURE (National Uranium Resource Evaluation) 

program,.radioactive occurrences were compiled for each 1 x 2 degree 

quadrangle and are'included in the vari,ous preliminary folio reports 

(Green and others, 1980 a-c; Pierson and others, 1980; Reid and 

others, 1980a, b; Berry and others, 1980; May and others, 1981; 

White and Foster, 1981, and OINeill and Thiede, 1981).   or a dis- 
cussion of the NURE program, see McLemore (1981) and U.S. Department 

of Energy (1979 and 1980). Some of the aerial-radiometric and 

L magnetic surveys (ARMS) and hydrogeochemical and stream-sediment 

reconnaissance (HSSR) reports also list uranium occurrences 

(appendices I1 and 111). 



Geographic areas in New Mexico were recognized as containing . 

favorable geologic environments for uranium deposits in veins and 

igneous and metamorphic rocks on the basis of 1) the presence of 

radioactive occurrences, water or stream-sediment anomalies 

(HSSR), or aerial-radiometric anomalies (ARMS), and 2) similarity 

to areas known to contain uranium deposits in veins and igneous 

and metamorphic rocks. A set of criteria was established by the 

NURE program for recognition of favorable environments and is 

summarized in table 2. Aerial-radiometric and magnetic surveys 

by the DOE (ARMS) and the U.S. Geological Survey are listed in 

appendix I1 and reports containing uranium and thorium analyses 

of water and stream-sediment,samples, includi'ng the HSSR reports, 

are listed in appendix 111. 

The reports listed in the annotated bibliography section 

were compiled from a large number of sources, including biblio- 

graphies and mapping indexes listed in appendix IV. Many 

references'were also obtained from DOE lists of open-file reports 

for the years 1976 through 1981 and from New Mexico Bureau of 

Mines and Mlneral Resources lists of U;S. Geological Survey 

and New Mexico Bureau of Mines and Mineral Resources open-file 

reports. "Publications of the U.S. Geological Survey" and 

"Publications of the U.S. Bureau of Mines" were used to obtain 

citations of reports issued by th.ese organizations. Card catalog 

files at the libraries at New Mexico Institute of Mining and 

Technology (Socorro) and University of New Mexico (Albuquerque) 

enabled the author to obtain unpublished master's and doctor's 

theses and dissertations. Many of the NURE reports include a 

t bibliography of geologic reports as well. 



Tectonic Setting 

Regional Structures 

Local Structures 

Host Rozk 

Mineralogy 

Chemistry 

. . 
Mobile belt, rift zones, basin ahd range setting 

Cauldrons, horst and graben 

Shear, fracture, breccia zones, ring-faulting, doming, breccia pipes, contact ' 

metamorphic zones 

Plutonic (granitic to syenitic), metamorphic, pegmatite, carbonatite, diatremes, 
volcanogenic sediments, Proterozoic quartz-pebble conglomerat.es, migmitites 

Uranium- and thorium-bearing minerals, fluorite, zircon, sphene, alkali feldspars, 
two micas, riebeckite, sulfides 

High SiO Na 0, KO;F,.Rb 
2' 2 2 

Associated elements 

Alteration 

Ofher 

high Fe 0 /F~o, Na O+K O/Al 0 ratios 
2 3 2 2 2 3 

\ 
I?&, Cu, Zn, As, Zr, Mo, Sb,, ~ b ,  Be, Li, .Th, Sn, REE 

Albitization, sericitization, s~licification, hematization, carbonatization 
. . 
. ,  . . . . .  . 
: :.;* . . : / _ .  . .  , . .  
Known uranium-thorium occur:ences,' .. ... :, radioactive anomalies, evidence of low 
temperature hydrothermal ,mineraliqation, 
~ a k a t i c  activity of ~o~t-~kchean''a;e ; 

' .. . : :-'. . . ,: . . . . . 
. *  . . 

. . 

.. , 3 

TABLE 2 - Summary of criteria for recognition 65  i d  dlred hl;i.e~-t may contain favorable host rocks 

for uranium deposits in veins and igneous and metamorphic rocks modified from Mickle 

(L978), Mickle and Ifathews (1978), and Mathews and others (1979) 



Each citation in the annotated bibliography is indexed 

according to geographic area, county, fluorspar deposits and 

occurrences, geochemical analyses, geologic maps, and radio- 

active occurrences. The PRR's have not been indexed and have 

not been cited in the annotated bibliography, but are listed 

under sources of data in appendix I (Radioactive occurrences in 

veins and igneous and metamorphic rocks of New Mexico). 

Classification of Uranium Deposits in Veins and Igneous and 

Metamorphic Rocks 

As part of the NURE program, an attempt was made to establish 

a classification scheme which would include all types of uranium 

deposits (Mathews and others, 1979; Mickle, 1978; Mickle and 

.' Mathews, 1978). Uranium deposits were characterized as 1) deposits 

in sedimentary rocks, 2) deposits relatsd to plutonic igneous 

C rocks, 3) volcanogenic deposits, and 4) uranium deposits of 

uncertain genesis (table 3): This classification scheme is used 

in this report with only one addition; uranium deposits in diatremes 

are added under."uranium deposits of uncertain origin". The reader 

is referred to Mathews and others (1979), Mickle (1978), and ~ickle 

and Mathews (1978) for descriptions and examples of each of these 

types of uranium deposits. - 

Uranium Deposits in Veins and Igneous and Metamorphic Rocks 

Qf New Mexico 

The pntential for uranium and thariurt i  depusits in veins and 

igneous and metamorphic rocks of New Mexico has not been well 

examined; even many of the NURE folio reports have not adequately 

evaluated the potential host r0ck.s for these nonsandstone uranium 
& 

deposits. To compete internationally, the United States needs to 



Class Type 

I n  sedimentary rocks: Sands tone 

Roll-type 

Tabular 

Placer  

Quartz-pebble conglomerate 

Marine black shale  

Phosphnrite 

L ign i t e ,  coa l ,  and nonmarine carbonaceous sha le  

Evaporative p r e c i p i t a t e s  

Related t o  p lu ton ic  rocks : Orthomagmatic 

Pegmati t ic  

Magmatic-hydrothermal 
. . 

Contact-metasomatic 

. . . .  : .. , _ . . .  :.. ':24utometasornatic 

. .  . 
.. . . , . - .  . .  . . '1-quthigenic 

.. . . .i?llogenic , 

. -... . . . - .  . . , '  . :P.natectic 

. .. 

. . .. 
Related t o  volcanic' .ro.ck~s: . ' :In.itial-magmatic 

.I , . . .: " :. . . 
. . . . : : .:i:Pnt!urnatogenic 

. . 
, . . . . ,"..:':?.B.ydroauthigenic 

. . . . .  :.: . ,  . .  
. . , ' P:. ;':Hydsoallogenic 

Of uncertain."origin:  .. .. :.' -. . ::iU:n~!onformity-related depos i t s  

. . , .  . . 
. . .  . . .  . . - . . .  . -,:rVe*ir:-type depos i t s  i n  metamorphic rocks 

. ... . . : 4 ... . .. . . . .. . . .. . . ' :  .::Vebn-type depos i t s  i n  sedimentary rocks 

. Table 3,'-.'.;'Rre:;WFEFC2ss - ; i f i c a t i o n  of Uranium depos i t s  



find large tonnage, high-grade uranium deposits; sandstone-type 

deposits are too low-grade to compete with vein-type and uncon- 

formity-related uranium deposits. New Mexico has many geographic 
- 

regions (table 4, fig. 1) characterized by the occurrence of high 

silica and alkalic rocks (including granites, alaskites, syenites 

carbonatites, and quartz-pebble conglomerates) which may be 

favorable for large tonnage; high-grade uranium deposits. 
, 

Uranium has been.produced from twenty-two uranium deposits in 

veins and igneous and metamorphic rocks; most are vein or pegmatite 

deposits (table 4). Most of the reported radioactive occurrences 

in veins and igneous and metamorphic rocks are in veins or 

pegmatites (appendix I). These occurrences and deposits may 

. indicate the presence of other types of nonsandstone uranium 

deposits in the general vicinity. Table 5 lists geographic areas 

= containing favorable host rocks for uranium deposits in veins and 

igneous and metamorphic rocks. 

Sever'al Precambrian quartz-pebble co.nglomerate sequences 

are known to occur in the Burro, Hatchet, Ladron, Manzano, Sangre 

de Cristo, and.Tusas Mountains. Uraniferous Precambrian conglom- 

erates are probably absent in New Mexico for several reasons: 

1) the Precambrian conglomerates in New Mexico are younger than 

1.8 b.y., 2) pyrite and uraninite have not been found in any 

Precambrian conglomerates in New Mexico, and 3) Archean source 

rocks are absent in. the sbuthwestern United states. It is believed, 

that uraniferous quartz-pebble conglomerates were formed before 

1.8 to 2.0 b.y. when the.atmosphere contained insufficient oxygen 

to allow oxidation and dissolution of uranium minerals. Furthermore, 

g pyrite and uraninite are found in the uraniferous conglomerate 



YEARS IN 
COUNTY 4 AME 

tcr 
PRODUCTION %u308 Lbs U 0 Lbs V205 TYPE EPOSIT 

3 8, 

SOUTHERN ROCKY MOUNTPAINS 

Tao s Black Copper 2 1957 5.04 0.03 3.03 hydrothermal vein 
Rio Arriba JOL 1956 7.95 0.04 6.36 5.00 hydrothermal vein 

Pineapple 1 ,1954 ' 3,. 64 0.03 2.19 1.46 pegmatite 
Tusas East Slope 1954 8.10 0.04 6.48 4.86 hydrothermal vein 

San Miguel Sparks-Stone 1 1955-1956 14.65 0.11 32.27 13.34 pegmatite 

BASIN AND RANGE 

Catron 
~ o G a  Ana 
  rant 

Hidalgo 
Lincoln 
Santa Fe 

Sierra 

Socorro 

Baby Mine 
Blue Star 
Floyd Collins 
Inez 
Sec. 21, i8S, 15W 
Napane 
Bear Canyon 
La Ba jada 

Paran 
Pitchblende ('Zerry) 
Augua Torres 
Jeter 
Little Davie 
Lucky Don 

Maria 
San Lorenzo 

hydrothermal 
hydrothermal 
hydrothermal 
hydrothermal 
hydrothermal 
hydrothermal 
hydrothermal 
hydrothermal 

vein 
vein 
ve 
ve 1 1 - 1  

vein 
vein 
vein 
vein 

hy:l~:othermal vein 
hydrothermal vein 
vein . 
vein 
vein 
vein 

vein 
hydrothermal vein 

TABLE 4 -- Uranium production from uranium deposits in veins and igneous and metamorphic rocks of New Mexico from 
U.S. Atomic Energy Commission ore production reports, government contract only, for the years 1946-1970 
This includes total ore that was received at buying stations and mills, including no pay ore. Grades 
represent an a-~erage of the total shipments and include pay and no pay ore. AEC buying schedule did 
not pay for ores containing less than 0.10% u o ; hence, these low grade shipments were known as "no 

3 8 
pay ore". 
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Figure 1-Frvmrrbla  r r o r r  for urrnium dopoaita in vain8 and ignoou8 

)I 

and metamorphic rock8  at N o w  Moxica.  



Great Plains 
Raton-Clayton Volcanic Field 

+ Chico Hills area 
Colfax, Union 
Colfax 

" Southern Rocky Mountains 
* Sangre de Cristo Mountains Colfax, Taos, Rio Arriba, Santa Fe, 

San Miguel, Mora 
* Tusas Mountains (San Juan Mountains) Rio Arriba 
Nacimiento and San ~edro Mountains Sandoval 
Jemez Mountains Rio Arriba, Sandoval, and Los Alamos 

Colorado Plateau 
San Juan Basin valcanic necks and plugs Sari. Juan, McKinley 
Mt. Taylor Cibola, McKinley 

* Zuni Mountains Cibola 

Basin and Range 
* Ortiz Mountains area 
Sandia Mountains and Monte Largo Hills 
Manzano and Manzanita Mountains 
Pedernal Hills 
Los Pinos Mountains 

* Ladron Mountains 
Lemitar Mountains , . . . .  . . .. . ...... -A. 

La Joyita Hills . .. ., ...... ... . ,:-.:.:i:. 
Oscura Mountains . . . . .  ...; . .?5.;323( .. : 
San Andres Mountains : -. . . .;L...,.: :...:: :$ '  . 

+ Lincoln County Porphyry Belt - . .  
. . .  . 

, . .,\, ..: " # . ... , . ,.: . ,... i : :  

Sacramento Mountains 
Pajarito Mountain 
Jarilla ~ountains 

+ Cornudas Mountains 
FraCristobal ~ountains 

+ Caballo Mountains 
* ~ogollon-Datil Volcanic province 
* Magdalena Mountains 
* San Mateo Mountains 

S j  erra C11chillo 
Black and ~ooke's' Ranges 

* Burro Mountains 
Peloncillo Mountains 
Animas Mountains 
Pyramid Mountains 
Hatchet Mountains 
Trcs Hermanss Mountains 

. Florida Mountains 
Organ Mountains 
Franklin Mountains 
Misc. Areas (including Socorro   as in areal 

Sandoval, Santa Fe 
Bernalillo, Sandoval 
Bernalillo, Valencia, Torrance 
Torrance 
Torrance, Valencia, Socorro 
Socorro 
So'corrc 
Socoxro 
Socorro, Lincoln % 

Socor.ro, Sierra, Dona Ana 
Lincol.~ 
Otero 
Otero 
Otero 
Otero 
Sierra 
Sierra 
Southwest New Mexico 
Socorro 
Socorro 
Sierra 
Catron, Grant, Sierra, Luna 
Grant, Hidalgo 
Hidalgo 
Hidalgo 
Hidalgo 
Hidalgo, Grant 
Luna 
Luna 

' I d  

Dona Ana 
fb 

Dona Ana 
Southwest New Mexico 

TABLE 5 -- Geographic areas containing favorable host rocks for uranium deposits in 

veins and igneous and metamorphic rocks shown in Figure 1. * denotes the 

favorable areas most likely to contain large, high-grade uranium deposits. 

+ denotes the areas coiitaining tl~uriuu deposits. 



deposits in South Africa and Canada and uraniurn-rich Archean 

rocks are considered to be the source for these conglomerates. 

Favorable host rocks for uranium deposits related to plutonic 

rocks occur widely scattered throughout New Mexico (fig. 1); 

however, most of these occurrences are not economic uranium 

deposits. Porphyry copper deposits are found in Grant County; 

however, unlike Arizona porphry copper deposits, uranium has not 

been produced as a byproduct. Carbonatites occur in the Lemitar . 

and Chupadera Mountains (Socorro County) and the Monte Largo 

Hills (Bernalillo County), but do not appear to contain high 

concentrations of uranium. Radioactive occurrences are found in 

alkalic rocks in the Chico Hills area (Colfax County), Lincoln 

County porphyry belt, and Cornudas Mountains (Otero County); 

but thorium, not uranium, appears to be significant. Numerous 

6- radioactive pegmatites occur in Taos, Mora, San Miguel, Rio 
Arriba, Grant, and Hidalgo Counties; but do not contain significant 

tonnage of uranium or thorium to be economic. Uraniferous magmatic 

hydrothermal veins occur scattered throughout New Mexico (appendix 

I) and some of these vein deposits have produced uranium in the 

. past (.table 4). 

Several volcanic centers in New Mexico appear to be fayorable 

for containing volcanogenic uranium deposits. The DOE considers 

the Nogal cauldron of the San Mateo Mountains to be favorable for 

cont.aj,ning speculative vein-type uranium deposits (.U.S. Department 

of Energy, 1980; Berry and others, 1980). The cauldron complex in 

the Magdalena-Socorro area may also be favorable for containing 

uranium deposits on the basis of several radioactive occurrences 

b 
(appendix I) and water, stream-sediment, and airborne-radiometric 

anomalies (Planner, 1980 and ~eodata International, Inc., 1979b; 



cited in appendices I11 and 11). Other cauldron complexes in 

southwestern New Mexico may be favorable for containing volcano- 

genic uranium deposits but these potential deposits would probably 

be low in grade and small tonnage. Many areas in southwestern . e  

New Mexico have not been mapped in detail or adequately assessed 

for their uranium potential; more work is warrented. 

Some of the world's largest uranium deposits in terms of both 

tonnage and grade are found in unconformity-related deposits in 

Australia and Canada. The term "unconformity-related" generally 

refers to vein-like deposits that occur at a Precambrian unconformity 

between crystalline basement rocks and overlying sedimentary rocks. 

However, Lhngford (1980) suggests that all unconformities below 

+ continental deposits of Precambrian to Cretaceous times should 

have uranium potential. Chamberlin (1981) interprets uranium 

deposits that occur in Cretaceous sandstones near the Datil Mountains 

(Socorro and Catron Counties) to have formed at the base of a 

tro?ical weathering profile, which is unconformably buried by the 

Eocene Baca Formation. For the purposes of this report only hard 

rock unconformity-related deposits during Precambrian times are 

considered. 

The Sangre de Cristo Mountains in northern Mew Mexico show 

the greatest similarity to the unconformity-related model 

(~alliokoski and others, 1978). Precambrian unconformities are 

recognized in the Tusas Mountains and may have uranium potential. 

Other Precambrian unconformities in southern Hew Mexico in the 

Basin and Range Province have been recognized but are not considered 

to be favorable for uranium minerali,zation by this author (see' ' 

$I discussions under Favorable Areas in New Mexico, this report). 



Langford (1980) suggests that the uranium occurrences in the 

Zuni Mountains (Permian Abo .Formation unconformably overlying 

~recambrian granite) and the Burro Mountains (Cretaceous conglom- 

erates and sandstones unconformably overlying Precambrian granite) 

may be related to regional unconformities and other unconformities 

between Precambrian and younger rocks may have uranium potential. 

The origins of some uranium-bearing veins. in metamorphic and 

sedimentary rocks may not be apparent. In this case they are 

classified by their vein geometry and type of host rock. Other 

metallic mineral deposits containing copper, nickel, zinc, silver, 

lead, cobalt, and arsenic may be associated with these poorly 

understood vein-type deposits. Several radioactive occurrences 

r in Socorro, Hidalgo, and Santa Fe Counties (appendix I) are 

classified as veins of uncertain origin, because'the oriqins of 

C these deposits are not, known. One uranium deposit, the Jeter 

mine, may not even be a vein-type deposit; but a combination of 

structurally controlled epigenetic processes (Hilpert, 1969). 

Other radioactive occurrences li'sted as hydrothermal-vein deposits 

in appendix I may be actually of uncertain origin instead of related 

to plutonic rocks as indicated in the literature. Only after 

detailed field investigations of these deposits can their origins 

and classifications be determined. 
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FAVORABLE GEOGRAPHIC AREAS I N  NEW MEXICO 

INTRODUCTION 

T h i s  s e c t i o n  i n c l u d e s  g e o l o g i c a l  summaries  o f  q e o g r a p h i c  

a r e a s  i n  N e w  Mexico which c o n t a i n  r a d i o a c t i v e  o c c u r r e n c e s  o r  

uran ium d e p o s i t s  i n  v e i n s  and i g n e o u s  and  metamorphic  r o c k s .  

The g e o l o g y ,  p e t r o l o g y ,  m i n e r a l o g y ,  c h e m i s t r y ,  and  u ran ium o r  

t h o r i u m  p o t e n t i a l  o f  e a c h  a r e a  i s  d i s c u s s e d  b r i e f l y .  These  a r e a s  

a r e  l i s t e d  i n  t a b l e  5 and  shown i n  f i g .  1 and  p l a t e  1. They a r e  

c o n s i d e r e d  f a v o r a b l e  on t h e  b a s i s  o f  t h e  p r e s e n c e  o f  r a d i o a c t i v e  

o c c u r r e n c e s  ( a p p e n d i x  I )  and  s i m i l a r i t y  t o  a r e a s  known t o  c o n t a i n  

r a d i o a c t i v e  d e p o s i t s  i n  v e i n s  and  i g n e o u s  and  metamorphic  r o c k s .  

Only a  few a r e a s  i n  N e w  Mexico a re  c o n s i d e r e d  t o  b e  f a v o r a b l e  f o r  

C l a r g e ,  h i g h - g r a d e  uranium d e p o s i t s ;  t h e s e  a r e  S a n g r e  d e  C r i s t o  

Moun ta ins ,  T u s a s  Moun ta ins ,  Zuni Moun ta ins ,  O r t i z  Moun ta ins  a r e a ,  

Ladron  Moun ta ins ,  Mogo l lon -Da t i l  v o l c a n i c  p r o v i n c e ,  Magdalena 

Moun ta ins ,  San  Mateo Mounta ins ,  a n d  B u r r o ' ~ o u n t a i n s .  Thorium 

d e p o s i t s  o c c u r  i n  t h e  Chico  H i l l s  a r e a ,  L i n c o l n  County p o r p h y r y  

b e l t ,  Cornudas  Moun ta ins ,  and  C a b a l l o  Moun ta ins .  

A l i s t  o f  r e f e r e n c e s  which a r e  c i t e d  i n  t h e  a n n o t a t e d  

b i b l i o g r a p h y  f o l l o w s  e a c h  summary. T h i s  s e c t i o n  i s  o r g a n i z e d  by 

p h y s i o g r a p h i c  p r o v i n c e s  : 1) Great P.1 ai n s ,  2 )  S o u t h e r n  Rocky 

Moun ta ins ,  3)  Coloradcl P l a t e a l l ,  and 4 )  B a s i n  and  Range. 

GREAT PLAINS 

Raton-Clayton  V o l c a n i c  F' ield,  C o l f a x  a n d  Union C o u n t i e s  

 he Cenozoic  l a v a s  of t h e  Raton-Clayton  v o l c a n i c  f i e l d  i n  



northeastern New Mexico (fig. 2) are divided into five groups: 

the Raton-Clayton lavas (alkali olivine basalts), Red Mountain' 

lavas (hornblende andesites and dacites, discussed under Chico 

Hills area), Sierra Grande volcanics (pyroxene andesite), a 

feldspathoidal group (basanites and olivine nephelinites), and 

the Capulin basaltic lavas. Although uranium and thorium have 

not been reported from this area (except in the Chico Hills area), 

favorable rock types occur which may be indicative of vein-type 

uranium or thorium mineralization. 

The Sierra Grande andesite and the feldspathoidal lavas 

consist of pyroxenes, quartz or feldspathoids, and magnetite; 

apatite and zircon are common accessory minerals. These rocks 

are higher in Si02, K2OIand Rb and have a higher Fe203/Fe0 ratio 

c. than the basaltic lavas. The presence of thorium veins in the 

chic0 Hills area to the south indicates that thorium and posslbly 

uranium does occur in the system, although the economic potential 

may not be as favorable as in the Chico Hills area. 

References: Cannon and Ragland (1977); Collins, R.F.,(1949); Collins, 

R.F. and Stobbe (1942); Holser (1959b); Jones, L.M., Walker, and 

Stormer (1974); Kudo (1976); Lipman (1969) ; Lipman, Bunker, and Bush 

(1973) ; Phillmore (1970) ; Stormer (1972a;b) ; Wanek (1963) ; Wood, 

. Northrop, and Griggs (1953). 

Chico Hills area, Colfax County 

The Chico Hills volcanics are part of the Raton-Clayton 

volcanic field; however, due to their unique petrology and 

chemistry this area is discussed separately. These alkaline rocks 
@it++ 

lie southwest of the main c at on-clayton volcanic field (fig. 2) and 
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F i g u r e  2 - C h i c o  H i l l 8  a r e a  a ~ d  R a t o n - C l a y t o n  v o l c a n i c  f i e l d .  



consist of dacites, andesites, trachytes, phonolites, and basalts. 

These rocks are higher in silica', potass.ium, barium, and strontium 

than the volcanic rocks of the Raton-Clayton volcanic field to 

the north. 

Five radioactive occurrences have been reported from this 

area (appendix I) and additional radioactive veins have been 

found by M.H. Staatz of the U.S. Geological Survey (personal 

communication, July, 1981). The potential of discovering more 

radioactive veins in the area is promising. The majority of the 

radioactivity appears to be due to thorium (Staatz, 1974), although 

uranium is present in low concentrations (Northrop, 1966; Griggs, 

1953). The Chico Hills area contains alkaline rocks which are 

anomalously high in uranium and thorium. M.H. Staatz (U.S. 

Q 
Geological Survey) is presently mapping the Pine Buttes 7%-min . 
quadrangle. 

References: Cannon and Ragland (1977); Collins, R.F. (1949); Collins, 

3.F. and Stobbe (1942) ; Griggs (1948, 1953) ; Kudo (1976) , Northrop 

(1966); Reid, Griswold, Jacobsen, and Lessard (1980b); Staatz (1974); 

Stobbe (1949a,b; 1950) ; Stormer .(1972a,b) ; Tschanz (1958) ; U.S. 

Atomic Energy Commission (1970); Wanek (1963); Wood, Northrop, and 

Griggs (1953). 

SOUTHERN ROCKY MOUNTAINS 

Sangre de Cristo Mountains, Santa Fe, San Miguel, Ilora, Rio Arriba, 

Taos, and Colfax Counties. 

The Sangre de Cristo Mountains lie in six counties in 

northern New Mexico: Santa Fe, San Miguel, Mora, Rio Arriba, & 
Taos, and Colfax Counties (pl. 1); and form the southern extension 



of  t h e  Rocky Mountains.  The a r e a  c o n s i s t s  of  a  wide r a n g e  o f  

rock t y p e s  which have been 1 o c a l l y . m a p p e d  i n  d e t a i l .  However, 

g e o l o g i c  mapping, geochemica l ,  p ~ t r o g r a p h i c ,  and g e o c h r o n o l o g i c a l  

wprk i s  s t i l l  needed b e f o r e  a  comple te  e v a l u a t i o n  of t h e  uranium 

p o t e n t i a l  o f  t h e s e  r o c k s  can  be made. The m a j o r i t y  o f ' t h e  

r a d i o a c t i v e  o c c u r r e n c e s  found i n  t h i s  r e g i o n  a r e  p e g m a t i t e  o r  

v e i n  t y p e ,  a l t h o u g h  orthomagmatic  o c c u r r e n c e s  do e x i s t  ( append ix  
I 

I ) .  Two l a r g e  w i l d e r n e s s  a r e a s ,  Pecos  and Wheeler Peak w i l d e r n e s s  

a r e a s ,  c o n t a i n  many o f  ' t he  f a v o r a b l e  l10s.t r o c k s  and p o t e n t i a l  

m i n e r a l i z a t i o n  d i s c u s s e d .  The U.S. F o r e s t  S e r v i c e  a d m i n i s t e r s  

t h e  w i l d e r n e s s  and a d j a c e n t  a r e a s  and r e g u l a t e s  e x p l o r a t i o n  and 

mining a c t i v i t y .  

Precambrian  metased imenta ry  and m e t a v o l c a n i c  r o c k s  . a r e  t h e  

c o l d e s t  r o c k s  exposed i n  t h e  Sangre  d e  C r i s t o  Mountains.  A 

cong lomera te  member of  t h e  V a d i t o  S c h i s t  c r o p s  o u t  i n  t h e  P i c u r i s  

Range and c o n s i s t s  o f  q u a r t z ,  m u s c o v i t e ,  i l m e n i t e ,  b i o t i t e ,  

m a g n e t i t e ,  h e m a t i t e ,  and z i r c o n .  Other  cong lomera te  sequences  

e x i s t  i n  t h e  Sangre  de  C r i s t o  Mountains which a r e  o l d e r  t h a n  t h e  

1 . 4 6 5  b . y .  Old Embudo G r a n i t e  ( R e g i s t e r  and Brook ins ,  1 9 7 9 ) .  A l l  

o f  t h e s e  cong lomera tes  a r e  younger  t h a n  1 . 8  b . y .  when a  more 

o x i d i z i n g  a tmosphere  appeared .  

Many o f  t h e  r a n g e s  o f  t h e  Sangre  d e  C r i s t o  Mountains a r e  

u n d e r l a i n  by h i g h  SiOZ,  K20, and Na20 g r a n i t i c  r o c k s .  Numerous 

p u b l i s h e d  a n a l y s e s  ( c i t e d  a t  t h e  end o f  t h i s  d i s c u s s i o n )  o f  t h e s e  

r o c k s  d i s p l a y  a  wide range  i n  uranium and thor ium c o n t e n t .  . Only 

a  few of t h e s e  r o c k  u n i t s  w i l l  b e  d e s c r i b e d  h e r e ;  many' o f  t h e  

& 
r e f e r e n c e s  a t  t h e  end o f  t h e  d i s c u s s i o n  i n c l u d e  g e o l o g i c  d e s c r i p t i o n s ,  



chemica l  a n a l y s e s ,  and uranium and thor ium a n a l y s e s  o f  o t h e r  

f a v o r a b l e  g e o l o g i c  h o s t s  f o r  uranium m i n e r a l i z a t i o n  i n  t h e s e  

mounta ins .  

One of t h e  most p romis ing  a r e a s  f o r  uranium m i n e r a l i z a t i o n  

was d i s c o v e r e d  by Reid and o t h e r s  (1980a)  i n  n o r t h e r n  Taos 

County, known a s  the C o s t i l l a  Peak mass i f  ( f i g .  3 ) .  T h i s  

Precambrian  g r a n i t i c  p l u t o n  c o n s i s t s  o f  q u a r t z ,  m i c r o c l i n e ,  a l b i t e ,  

and a c c e s s o r y  b i o t i t e ,  muscov i t e ,  a p a t i t e ,  sphene ,  and m a g n e t i t e .  

A l l a n i t e  a l s o  o c c u r s  i n  t r a c e  amounts.  Numerous uranium a n o m a l i e s  

i n  t h e  s t r e a m  s e d i m e n t s ,  r o c k  samples ,  and s p r i n g  w a t e r s  a r e  found 

a s s o c i a t e d  w i t h  t h i s  p l u t o n  (Reid  and o t h e r s ,  1980a) and two 

r a d i o a c t i v e  o c c u r r e n c e s  ( h y d r o t h e r m a l  v e i n s )  o c c u r  i n  t h e  a r e a ;  

t h e  B i l l y  Goat and L a t i r  d e p o s i t s  ( f i g .  3 ,  appendix  I ) .  Secondary 

c uranium m i n e r a l i z a t i o n  h a s  been f o u n d . b y  C r a i g  Goodknight and J i m  

Dexter  o f  Bendix F i e l d  E n g i n e e r i n g  c o r p o r a t i o n  ( p e r s o n a l  communica- 

t i o n ,  November, 1 9 8 1 ) .  There  i s  n o t  s u f f i c i e n t  i n f o r m a t i o n  a v a i l a b l e  

a t  t h e  p r e s e n t  t i m e  t o  c l a s s i f y  t h e  t y p e s  o f  uranium d e p o s i t s  which 

might  b e  a s s o c i a t e d  w i t h  t h e  C o s t i l l a  Peak m a s s i f .  

A narrow n o r t h - t r . e n d i n g  b e l t  o f  s y e n i t c  and associated 

m e l a s y e n i t e  o c c u r s  i n  t h e  Pecos  W i l d e r n e s s  a r e a ,  n o r t h e a s t  of  t h e  

r a d i o a c t i v e  P i d l i t e  p e g m a t i t e  (Redmon, 1961; f i g .  4 ,  t h i s  r e p o r t )  . 
These a l k a l i c  r o c k s  a r e  P recambr ian  i n  age  and c o n s i s t  o f  a l k a l i  

f e l d s p a r s ,  b i o t i t e ,  p l a g i o c l a s e ,  and v a r i o u s  a c c e s s o r y  m i n e r a l s  

i n c l u d i n g  a p a t i t e ,  q u a r t z ,  a l l a n i t e ,  z i r c o n ,  sphene ,  and a u g i t e .  

The a l k a l i c  r o c k s .  a r e  h i g h e r  i n  Ba and S r  t h a n  q u a r t z  p o r p h y r i e s  

from t h e  same g e n e r a l  a r e a  and r a n g e  from 2 . 5  t o  3 3  ppm Th and 0 . 8  

t o  1 . 6  ppm U (U.S. G e o l o g i c a l  Survey and o t h e r s ,  1980,  p .  2 9 8 ) .  
ViiW 
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MEXICO D 
Figura  4 - P a c o a  Wi lderness  end a d j a c e n t  a r e a s .  



The p r e s e n c e  o f  t h e s e  a l k a l i c  r o c k s  i s  i m p o r t a n t  i n  uranium and 

thor ium e x p l o r a t i o n  a s  t h o r i u m - b e a r i n g  v e i n s  a r e  a s s o c i a t e d  w i t h  

s i m i l a r  a l k a l i c  r o c k s  i n  s o u t h e r n  Colorado and Mountain P a s s ,  

C a l i f o r n i a .  

S e v e r a l  T e r t i a r y  soda g r a n i t e  s t o c k s  o c c u r  i n  t h e  Red R i v e r  

a r e a  and i n c l u d e  a n  a l a s k i t e  porphyry  phase  (McKinley, 1957; 

S c h i l l i n g ,  1956;  1960) . The g r a n i t e  c o n s i s t s  o f  a l b i t e ,  o r t h o c l a s e ,  

q u a r t z ,  b i o t i t e ,  and a c c e s s o r y  m a g n e t i t e ,  a p a t i t e ,  s p h e n e ,  and 

z i r c o n .  Three  p h a s e s  have been r e c o g n i z e d  by S c h i l l i n g  ( 1 9 5 6 ) :  

p o r p h y r i t i c ,  p e g m a t i t i c ,  and a p l i t i c  p h a s e s .  The soda  g r a n i t e  may 

r e p r e s e n t  a  l a t e  phase  of  a  g r a n i t i c  body which u n d e r l i e s  t h e  Taos 

Range. 

Large m o 1 y b d e n . e - d e p o s i t s  a r e  found a l o n g  t h e  b o r d e r s  o f  t h e  

Q s t o c k s  ( p ~ r p h y r i ~ i c  phase )  and a r e  a s s o c i a t e d  w i t h  hydro the rmal  

a l t e r a t i o n .  P y r i t e  o c c u r s  a s  d i s s e m i n a t i o n s  . i n  t h e  s t o c k  n e a r  

t h e  molybdenum d e p o s i t s .  Al though Reid and o t h e r s  (1980a,  p .  10)  

d i d  n o t  d e t e c t  any r a d i o a c t i v e  a n o m a l i e s  a t  t h e  Questa  ( o r  Ploly) 

mine, it s t i l l  may b e  wor thwhi le  t o  examine o t h e r  p a r t s  o f  t h e  soda  

g r a n i t e ,  espt . !c ia l ly  t h e  a l a s k i t e  porphyry ,  f o r  p o t e n t i a l  uranium 

d e p o s i t s  ' r e l a t e d  t o  p l u t o n i c  r o c k s .  

The Precambr ian  g r a n i t e  exposed i n  t h e  G a l l i n a s  Creek a r e a ,  

San Miguel Coun.ty, c o n s i s t s  o f  a l a s k i t e  and b i o t i t e  g r a n i t e  and 

i s  c1ass; i j f ied by Condie (1978) a s  a  h igh-po tass ium,  h i g h  r a r e - e a r t h  

e l e m e n t s  . :grani te .  Four s t r eam-sed iment  samples  c o l l e c t e d  by Reid 

and o t h e r s  (1980b, p .  37) a r e  anomalous ly  h i g h  i n  uranium and e i g h t  

r a d i o a c t i v e  p e g m a t i t e s ,  v e i n s ,  and or thomagmat ic  o c c u r r e n c e s  a r e  

r e p o r t e d  t o  o c c u r  i n  t h e  a r e a :  S p a r k s  S t o n e ,  two r o a d  c u t s ,  Black 



Nugget No. 1, L o c a l i t y  #32,  unknown a d i t ,  High Peak,  and Guy 

No. 1 (append ix  I )  . - 

The Embudo g r a n i t e  i n  t h e  ~ i x o n - P e f i a s c o  a r e a  c o n s i s t s  of  

f o u r  major  u n i t s :  a  m e t a d a c i t e  s t o c k  ( C e r r o  A l t o  m e t a d a c i t e ,  

o l d e s t  phase )  , g r a n i t e  t o  q u a r t z .  monzonite  porphyry  (Pun t i agudo  

g r a n i t e  p o r p h y r y ) ,  b i o t i t e  q u a r t z  monzonite  (Rana q u a r t z  

m o n z o n i t e ) ,  and a  s p h e n e - b e a r i n g  b i o t i t e  ' q u a r t z  monzonite  (Pefiasco 

q u a r t z  monzoni te ,  younges t  u n i t ;  Long, 1 9 7 4 ) .  P e g m a t i t e s  i n t r u d e  

a l l  o f  t h e  g r a n i t i c  ' u n i t s  and  can  be  d i v i d e d  i n t o  f i v e  g roups :  

1) s i m p l e  p e g m a t i t e s ,  2 )  wel l -zoned p e g m a t i t e s  w i t h  r a r e  m i n e r a l s  

( i n c l u d i n g  t h e  Harding p e g m a t i t e )  , 3) zoned p e g m a t i t e s  w i t h o u t  

r a r e  m i n e r a l s ,  4 )  p e g m a t i t e - a p l i t e  p a i r s ,  and 5 )  t o u r m a l i n e - b e a r i n g  

p e g m a t i t e s .  Three  major  t y p e s  o f  a l t e r a t i o n  have  a f f e c t e d  t h e  

c. g r a n i t i c  r o c k s :  1) a l t e r a t i o n  a l o n g  s h e a r  zones  forming q u a r t z  

and muscov i t e ,  2)  a l t e r a t i o n  r e s u l t i n g  i n  r e d d e n i n g  o f  t h e  f e l d s p a r s ,  

and 3) a l t e r a t i o n  r e s u l t i n g  i n  t h e  f o r m a t i o n  o f  t o u r m a l i n e - b e a r i n g  

r o c k s .  

The Punt iagudo g r a n i t e  porphyry ,  ~ e f i a s c o  q u a r t z  monzoni te ,  

and Rana q u a r t z  monzoni te  a l l  c o n s i s t  o f  b i o t i t e  and muscov i t e .  

The Puntaguda g r a n i t e  porphyry  h a s  a  low i n i t i a l  ~ r ~ ~ / ~ r ~ ~  r a t i o  

( R e g i s t e r  and Brook ins ,  1979) i m p l y i n g  a  lower  c r u s t  o r  upper  

m a n t l e  d e r i v a t i o n .  The Pefiasco and Rana q u a r t z  monzonite  a r e  

c l a s s i f i e d  a s  h igh-ca lc ium g r a n i t e s  by Condie ( 1 9 7 8 ) .  From t h i s  

e v i d e n c e ,  t h e s e  g r a n i t i c  r o c k s  may be f a v o r a b l e  f o r  p o t e n t i a l  

p l u t o n i c - r e l a t e d  uranium d e p o s i t s .  

Two p e g m a t i t e  samples  from t h e  E l  Oro Dome a r e a  ( f i g .  4 )  

c o n t a i n e d  13.4 and 22.2 ppm U 3 0 8  and may be  i n d i c a t i v e  o f  uranium 



m i n e r a l i z a t i o n  ( R e i d  and  o t h e r s ,  1980b,  p:B-1). The dome 

c o n s i s t s  o f  a  metamorphosed s e d i m e n t a r y  s e q u e n c e  o f  a r k o s i c  

a n d  a r g i l l a c e o u s  p a r e n t  r o c k s .  P e g m a t i t e s  a r e  numerous i n  a n d  

a r o u n d  t h e  dome. Re id  and  o t h e r s  (1980b,  p .  3 6 )  b e l i e v e  t h a t  

t h e  E l  O.ro dome h a s  numerous f e a t u r e s  i n  common w i t h  t h e  R o s s i n g  

d e p o s i t ,  S o u t h  West A f r i c a ,  and  j u s t i f i e s  f u r t h e r  e v a l u a t i o n  f o r  

uran ium p o t e n t i a l .  

E v i d e n c e s  o f  m i n e r a l i z a t i o n  have  been  found  a l o n g  t h e  

J i c a r i l l a  f a u l t  i n  t h e  Pecos  W i l d e r n e s s  and  a d j a c e n t  a r e a s  

c o n s i s t i n g  o f  m y l o n i t e ,  b r e c c i a ,  and  s u l f i d e s  w i t h i n  t h e  w a l l  

r o c k s  (U.S. G e o l o g i c a l  Su rvey  and  o t h e r s ,  1 9 8 0 ) .  Anomalous 

v a l u e s  o f  r a d o n  are d i s t r i b u t e d  a l o n g  t h e  f a u l t  as w e l l  a s  

a n o m a l o u s l y  h i g h  v a l u e s  o f  an t imony ,  z i n c ,  n iobium,  a n d  b e r y l l i u m  

C i n  heavy-mine ra l  c o n c e n t r a t e s .  The : - i g n i f i e a n c e  o f  t h e s e  c h e m i c a l  

a n o m a l i e s  i s  n o t  w e l l  u n d e r s t o o d .  

P e g m a t i t e s  a r e  w i d e l y  s c a t t e r e d  t h r o u g h o u t  t h e  S a n g r e  d e  

C r i s t o  Mounta ins  and  many of them a r e  r a d i o a c t i v e  ( a p p e n d i x  I )  . 
Uranium h a s  been  produced  from t h e  S p a r k s  S t o n e  p e g m a t i t e  ( t a b l e  

4 )  a n d  s a m a r s k i t e ,  m o n a z i t e ,  a n d  microl i te  have  b e e n . p r o d u c e d  

f rom many o f  t h e s e  pegmat i t e s . .  The p e g m a t i t e  a r e a s  i n  n o r t h e r n  

N e w  Mexico ( i n c l u d i n g  a r e a s  i n  Tusas  Mounta ins)  a r e  l o c a t e d  i n  

fig. 5 a n d  r a d i o a c t i v e  p e g m a t i t e s  o c c u r  i n  most  d i s t r i c t s .  The 

uranium p o t e n t i a l  o f  t h e s e  p e g m a t i t e s  i s  c o n s i d e r e d  t o  be low 

b e c a u s e  o f  t h e  s m a l l  t onnage  and  low g r a d e ;  however ,  r a d i o a c t i v e  

p e g m a t i t e s  may b e  i n d i c a t i v e  o f  o t h e r  p l u t o n i c - r e l a t e d  u ran ium 

m i n e r a l i z a t i o n .  

b P o t e n t i a l  u n c o n f o r m i t y - r e l a t e d  uranium d e p o s i t s  may e x i s t  
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i n  t h e  P i c u r i s  Range ( K a l l i o k o s k i  a n d  o t h e r s ,  1 9 7 8 ) .  An 

u n c o n f o r m i t y  s e p a r a t e s  m a r i n e  p h y l l i t e s  o f  t h e  O r t e g a  Group f rom 

t h e  a m p h i b o l i t e s  a n d  f l u v i a l  s a n d s t o n e s  a n d  c o n g l o m e r a t e s  o f  t h e  

V a d i t o  Group. The s t r a t i g r a p h i c  r e l a t i o n s h i p s  be tween  t h e  O r t e g a  

a n d  V a d i t o  Groups  i s  u n c e r t a i n ;  i t  i s  c u r r e n t l y  b e l i e v e d  t h a t  t h e  

O r t e g a  Group i s  t h e  o l d e r  u n i t  ( N i e l s e n  a n d  S c o t t ,  1 9 7 9 ) .  T h e s e  

two g r o u p s  c o n s i s t  o f  complex  l i t h o l o g i e s  g r o s s l y  s i m p l i f i e d  i n  

t h i s  r e p o r t  ( N i e l s o n  a n d  S c o t t ,  1 9 7 9 ) .  

The U.S. G e o l o g i c a l  S u r v e y  a n d  o t h e r s  (1980 )  d e s c r i b e  a n  

u n c o n f o r m i t y  t h a t  s e p a r a t e s  a q u a r t z i t e  f rom a y o u n g e r  s t r a t i f i e d  

s e q u e n c e  n e a r  R i o  Mora,  i n  t h e  P e c o s  W i l d e r n e s s  a n d  a d j a c e n t  a r e a s .  

O t h e r  u n c o n f o r m i t i e s  may e x i s t  i n  t h e  P r e c a m b r i a n  r o c k s  b u t  h a v e  

y e t  t o  b e  r e c o g n i z e d .  P h a n e r o z o i c  s e d i m e n t s  a l s o  u n c o n f o r m a b l y  

o v e r l i e  t h e  P r e c a m b r i a n  r o c k s  i n  p l a c e s  (Mi l l e r  a n d  o t h e r s ,  1963 )  

a n d  may b e  w o r t h  i n v e s t i g a t i n g  i n  t e r m s  o f  u n c o n f o r m i t y - r e l a t e d  
,/ 

uran ium m i n e r a l i z a t i o n .  

R e f e r e n c e s :  Adams, A r e n g i ,  a n d  P a r r i s h  ( 1 9 8 0 ) ;  A l d r i c h ,  L . T . ,  

We the r i . . l . l . ,  Davis, and T i l t o n  (1958 )  ; Ander son ,  E.C. ( 1 9 5 4 ;  1 9 5 7 )  ; 

Ander son ,  0 .  J .  ( 1 9 8 0 )  ; B a l t z  ( 1 9 7 2 )  ; B e r l i n e r  ( 1949 )  ; B r o o k i n s  

( 1 9 7 4 ) ;  B r o o k i n s ,  Chakoumakos,  Cook, Ewing,  L a n d i s ,  a n d  R e g i s t e r  

( 1 9 7 9 ) ;  B r o o k i n s ,  E p p l e r ,  a n d  E l s t o n  ( 1 9 7 7 ) ;  Budding  ( 1 9 6 8 ;  1 9 7 2 ) ;  

Budd ing  a n d  Cepeda (1979 )  ; C a l l e n d e r ,  R o b e r t s o n ,  a n d  B r o o k i n s  ( 1 9 7 6 )  ; 

Chenoweth (1976 ;  1 9 7 9 ) ;  C l a r k  ( 1 9 6 8 ) ;  C l a r k  a n d  Read ( 1 9 7 2 ) ;  Cond ie  I 

( 1 9 7 8 ,  1 9 8 0 ,  1981 )  ; Dale a n d  McKinney ( 1 9 6 0 )  ; Disbrow a n d  S t o l l  

( 1957 )  ; Edwards  ( 1 9 7 5 )  ; E l s t o n  ( 1 9 6 1 ,  1967 )  ; E v e r e t t ,  F .  I .  (1953 )  ; 

F u l l a g a r  a n d  S h i v e r  (1973 )  ; GooQight  (1973 )  : Green  a n d  o t h e r s  

-b ( 1 9 8 0 a ) ;  G r e s e n s  ( 1 9 7 5 ) ;  G r e s e n s  a n d  S t e n s r u d  (1974a ,  b ) ;  G r i g g s  



(1953) ; Harder and Flyant (1944) ; Harley (1940) ; Henrich and Levinson 

. (1953) ; ~ilpert (1969) ; Holser (1959b) ; Jahns '(1946, 1953) ; Jahns 

and Ewing (1976, 1977); Just (1937); Kalliokoski, Langford, and 

Ojakangas (1978) ; Kottlowski (1952) ; ~ r i e ~ e r  (1932) ; Lindgren, Graton, 

and Gordon (1910); Lipman (1969); Lipman, Bunker, and Bush (1973); 

Long, P.E. (1974, 1976) ; Malan (1972) ; Malan and Sterling (1969) ; 

Marjaniemi and Basler (1972)'; McKinlay (1956, 1957); McWhorter (1977); 

Miller, Montgomery, and Sutherland (1963); Misagi (1968); Montgomery 

(.1950, 1951, 1953) ; Niel.son and Scott (1979) ; Northrop (1961, 1966) ; 

Overstreet (1967); Paige, L.R. (1950); Park, C.F., Jr. and McKinlay 

(1943) ; Raup (1953) ; Redmon (1961) ; Register and Brookins (1979) ; 
a .  

Reid, Griswold, Jacobsen, and Lessard (.1980a,b); Riesmeyer (1978); 

Robertson (1976); Robertson and Moench (1979); Schilling (1956, 

c 1960) ; Smith, H.T.U. (1938) ; Soul&, J.H. (1946b) ; Stearns (1953) ; 

Sun and Baldwin (1958); Thompson, T.B. (1965); U.S. Atomic Energy 

Commission (1970); U.S. Geological Survey (1965); U.S. Geological 

Survey and others (1980); van Alstine (1976); Woodward, L.A., 

Duchene, and Reed (1974); Wyman (1980); Cepeda (1972); Collins, G.E. 

and   reel and (1956) . 

Tusas Mountains, Rio Arriba County 

The Tusas Mountains are in northern Rio Arriba County and . 

form the southern extension of the San Juan Range of the Rocky 

Mountains Cpl. 1). ~recambrian, Tertiary, and Quaternary igneous 

and metamorphic rocks comprise the bulk of the mountain range in 

New Mexico. 

The Precambrian geology of the Tusas PIountains is cofi1plex 

and more detailed geologic mapping needs to be completed. 

Metamorphic schists, gneisses, and quartzites are the oldest rocks 



p r e s e r v e d ;  p a r e n t  r o c k s  i n c l u d e  b o t h  v o l c a n i c  and s e d i m e n t a r y  

d e p o s i t s .  These a r e  i n t r u d e d  by g r a n i t e s ,  p e g m a t i t e s ,  and  

q u a r t z  v e i n s .  

Two major  Precambrian  conglomerate  u n i t s  a r e  exposed i n  t h e  

  us as Mountains:  t h e  Big  Rock and Jawbone conglomerate  members o f  

t h e  Kiawa Mountain Formation.  A p r e l i m i n a r y  r e c o n n a i s s a n c e  by 

C . A .  Rautman r e v e a l e d  a  low r a d i o a c t i v e  background and a n  absence  

o f  p y r i t e  ( w r i t t e n  communication, 1 9 7 7 ) .  These cong lomera tes  a r e  

a l s o  younger  t h a n  2 . 0  b . y . ;  t h e r e f o r e  t h e y  do n o t  c o n s t i t u t e  a  

f a v o r a b l e  h o s t  f .or  P r o t e r o z o i c  q u a r t z - p e b b l e  c o n g l o m e r a t e s .  

Barker  (1958) and B i n g l e r  (1968) d i d  n o t  r e c o g n i z e  any 

u n c o n f o r m i t i e s  o c c u r i n g  i n '  t h e  Precambrian;  however, Gresens  

(197G) b e l i e v e s  t h a t  a n  unconformi ty  s e p a r a t e s  t h e  younger  O r t e g a  

c Group (metased imenta ry  r o c k s )  from a n  o l d e r  basement o f  m e t a v o l c a n i c  

and metased imenta ry  r o c k s .  Gibson (1981) and Kent (1980) have 

r e c e n t l y  mapped t h i s  unconformi ty .  

P e g m a t i t e  d e p o s i t s  a r e  g e n e t i c a l l y  r e l a t e d  t o  t h e  a l t e r e d  

m e t a r h y o l i t e  and  may i n d i c a t e  a  metasomat ic  d e r i v a t i o n  ( G r e s e n s ,  

1971; 1976; Gresens  and S t e n s r u d ,  1974a) . Many o f  t h e s e  p e g m a t i t e s  

c o n t a i n  uranium and thor ium m i n e r a l s  and may i n d i c a t e  h idden  

uranium m i n e r a l i z a t i o n .  Anomalous uranium i n  s p r i n g  w a t e r s  from 

t h e  Rio  Ojo C a l i e n t e  (La Madera a r e a )  i s  i n t e r p r e t e d  a s  b e i n g  

d e r i v e d  from t h e  Precambrian  r o c k s  o f  t h e  a r e a  o i  from t h e  

T e r t i a r y - Q u a t e r n a r y  sed iments  (Wenrich-Verbeek, 1977; Wenrich- 

Verbeek and S u i t s ,  1971a,  b )  . The p e g m a t i t e s  i n  t h e  Ojo C a l i e n t e  

and P e t a c a  d i s t r i c t s  ( f i g .  5.) g e n e r a l l y  c o n t a i n  s a m a r s k i t e ,  

monaz i t e ,  and p r imary  uranium o r  thor ium m i n e r a l s .  However, t h e s e  



pegmatites probably do not contain economic concentrations of 

uranium or thorium. 

uranium has been produced from the JOL and the Tusas East 

Slope prospects in the Tusas Mountains. Craig Goodknight and 

Jim Dexter (Bendix Field Engineering Corporation) have recently 

discovered nunerous additional radioactive occurrences in ,this 

area. These occurrences are in fluorite-quartz veins, in roof 

pendants in the Tusas Granite, and along fractures in the Tusas 

Granite (personal communication, November 10, 1981). Since work 

is still in progress, the significance of these radioactive 

occurrences is not known. 

Cenozoic volcanics overlie the Precambrian rocks. The oldest 

volcanic~unit, the Conejos Formation, consists of tuffs, 

g conglomerates, and quartz latite flows, breccias, and agglomerates 

and is overlain by the Treasure Mountain Formation, a series of 

tuffs and volcanic sediments. The youngest unit is the Abiquiu 

Tuff and consists of tuffs and volcanic sediments. These rocks 

need to be studied in detail to determine if initial magmatic or 

hydrothermal volcaniclastic deposits may exist. 

References: Adams, Arengi, and Parrish (1980); Anderson, E.C. (1957) ; 

Anderson, O.J. (1980); Apsouri (1944); Barker, F. (1958, 1970); 

Barker, F., Arth, and Peterman (1973); Barker., F., Arth, Peterman, and 

Friedman (1976) ; Barker, F. ,and Friedman (1974) ; Benjovsky (1945) ; 

Bingler (1968, .1974) ; Brookins (1974) ; Butler (1939) ; Chenoweth (1974a, 

1976) ; Collins, G.E. and Freeland (1956) ; Condie (1978) ; Condie 

and Budding (1979); Doney (1968); Everhart (1956, 1957); Gibson 

L (1981); Green and others (1980a); Gresens (1967, 1971, 1975, 1976); 



Gres- and Stensrud (1974a, b) ; Henrich and Levinson (1953) ; 

F Hess and Wells (1930) ; Hilpert (1969) ; Holser (.1959b) ; ~utchinson, 

(1968); Jahns (-1946); Just (1937); Kalliokoski, Langford, and 

Ojakangas (1978); Kent (1980); Larsen, E.S. Jr., Phair, Gottfried, 

and Smith (1956) ; Lindgren, Graton, and Gordon (1910) ; Lipman (1969) ; 

Lipman, Bunker, and Bush (1973); Long, L.E. (1972) ; Malan (1972); 

Malan and Sterling (1969) ; McLeroy (1972) ; McWhorter (1977) ; Muehlberger 

(1960, 1967, 1968); Iquench (1938); Overstreet (1967); Park, C.F. Jr. 

and MacDiarmid (.1976) ; Redmon (1961) ; Treiman (1977) ; U. S. Atomic Energy 

Commission (1970); U.S. Geological Survey (1965); Walker and Osterwald 

(1963); Wenrich-Verbeek (1977); Wenrich-Verbeek and Suits (1979a, b) ; 

, Williams, F.E. (1966) ; Wright, L.A. (1948) ; Zielinski (1978) . 

c- Nacimiento and San Pedro Mountains, Sandoval and Rio Arriba Counties 

The Nacimiento Mountains are in northern Sandoval County and 

the San Pedro Mountains form a northern extension into Rio Arriba 

County ( 1  1).  Precambrian rocks form the.western slopes of both 

ranges and Tertiary rocks related to the Valles caldera in the 

Jemez Mounta ins  are exposed along th.e eastern portions of the Nacimiento 

Mountains. Only the Precambrian rocks are described here; the Tertiary 

vo1cani.c rocks are described under the ~emez Mountains area. 

The San Pedro Mountains, partly in the San Pedro Parks 

Wilderness area, consist of red granite, aplite, granite, 

greenstone, and dioritic gneiss and are unconformably overlain 

by Paleozoic rocks, including the uranium-bearing Cutler Formation 

(Permian). Only traces of base-metals are found in the Precambrian 

granite (Santos and others, 1975). 

QktY 



P r e c a m b r i a n  r o c k s  i n  t h e  N a c i m i e n t o  Moun ta in s  c o n s i s t  o f  

i r i e t a v o l c a n i c ,  m e t a s e d i m e n t a r y ,  a n d  g r a n i t i c  r o c k s .  The m e t & o l c a n i c  

a n d  m e t a s e d i m e n t a r y  r o c k s  o c c u r  p r i n c i p a l l y  a s  i n c l u s i o n s  o r  r o o f  

p e n d a n t s  i n  g r a n i t i c  i n t r u s i o n s .  T h r e e  m a j o r  g r a n i t i c  p l u t o n s  

have  b e e n  r e c o g n i z e d  i n  t h e '  a rea:  N a c i m i e n t o ,  San  M i g u e l ,  a n d  

J o a q u i n  ( C o n d i e ,  1 9 7 8 ) .  N o  P r e c a m b r i a n  u n c o n f o r m i t y  o r  q u a r t z -  

p e b b l e  c o n g l o m e r a t e s  h a v e  b e e n  r e c o g n i z e d  i n  t h i s  a r e a ;  b u t  

P a l e o z o i c  r o c k s  d o  u n c o n f o r m a b l y  o v e r l i e  t h e  P r e c a m b r i a n  r o c k s .  

The N a c i m i e n t o  a n d  San  Migue l  g r a n i t e s  are  h i g h - c a l c i u m  

g r a n i t e s  ( C o n d i e ,  1 9 7 8 ) ;  a n d  t h e  N a c i m i e n t o  g r a n i t e  c o n t a i n s  

b o t h  b i o t i t e  a n d  m u s c o v i t e ,  a f a v o r a b l e  c r i e t e r i a  i n  r e c o g n i t i o n  

o f  p o t e n t i a l  u r a n i u m  d e p o s i t s  r e l a t e d  t o  p l u t o n i c  r o c k s .  The 

J o a q u i n  g r a n i t e  i s  a h i g h - p o t a s s i u m ,  l o w  r a r e - e a r t h  e l e m e n t s  

c g r a n i t e  ( C o n d i e ,  1978 )  a n d  a l s o  c o n t a i n s  b i o t i t e  a n d  m n s c o v i t e  . 
P e g m a t i t e s  a n d  a p l i t e s  i n t r u d e  t h e  g r a n i t i c  r o c k s .  

R e f e r e n c e s :  San  P e d r o  M o u n t a i n s  - Andesson ,  R . Y .  ( 1 9 6 1 )  ; B i n g l e r  

( 1 9 6 8 ) ;  Chapman, Wood, a n d  G r i s w o l d ,  I n c .  ( 1 9 7 7 ) ;  E l s t o n  ( 1 9 6 1 ,  

1967 )  ; N o r t h r o p  and  H a l l  ( 1 9 6 1 )  ; S a n t o s ,  H a l l ,  a n d  W e i s n e r  (1975 )  ; 

Wood a n d  N o r t h r o p  ( 1 9 4 6 ) ;  Woodward, L . A . ,  Anderson , .  Kaufman, a n d  

Heed ( 1 9 7 3 ) ;  Woodward, L .A. ,  G i b s o n ,  a n d  McLel land  ( 1 9 7 6 ) ;  

Noodward,  L . A . ,  N c L e l l a n d ,  a n d  Kaufman ( 1 9 7 4 ) ;  

N a c i m i e n t o  M o u n t a i n s  - Ander son ,  E . C .  ( 1 9 5 7 ) ;  Ande r son ,  O . J .  (1980); 

B r o o k i n s  ( 1 9 7 4 )  ; B r o o k i n s  a n d  Del la  V a l l e  ( 1977 )  ; Chapman, Wood, 

and  G r i s w o l d ,  I n c .  ( 1 9 7 7 ) ;  Chenoweth (1974b ,  19 .75 ,  1 9 7 6 ) ;  Cond ie  

( 1 9 7 8 ) ;  E l s t o n  ( 1 9 6 1 ,  1 9 6 7 ) ;  F i t z s i m m o n s  ( 1 9 6 1 ) ;  F u l p  a n d  Woodward 

(1981 )  ; Kaufman ( 1 9 7 1 )  ; N o r t h r o p  (1961 )  ; N o r t h r o p  a n d  H i l l  ( 1961 )  ; 

WW P e r k i n s  ( 1 9 7 3 ) ;  Schumaker  ( 1 9 7 2 ) ;  V i z c a i n a ,  O ' N e i l l ,  a n d  Dotterer 



(1978); Wood and Northrop (1946); Woodward, L.A., Anderson, Kaufman 

and Xeed (1973) ; Woodward, L.A., Kaufman, and Reed (1973) ; Woodward, 

L.A., McLelland, Anderson, and Kaufman (1972); Woodward, L.A., 

McLelland, and Kaufman (1974); Woodward, L.A., McLelland, and 

Husler (1977); Woodward, L.A., Martinez, Duchene, Schurnacher, and 

Reed (1974); Woodward, L.A. and Ruetschilling (1976); Woodward, L.A. 

and Schumacher (1973) . 

Jemez Mountains, Rio Arriba, 'Sandoval, and Los Alamos Counties 

The Jemez Mountains in northern New Mexico (pl. 1) are formed 

by volcanic rocks associated with two cauldrons: the Toledo and 

Valles cauldrons; Kudo (1974) offers a good summary of the volcanic 

: history of this area. 

Volcanic activity occurred in early Pliocene times with the 
- - 

eruption of mafic to intermediate flows and was followed by the, 

cauldron-forming silicic ash-flow tuff eruptions during the 

Pleistocene. Volcanic rocks erupting from the younger Valles 

cauldron partially covered the older Toledo cauldron. Volcanic 

activity continued at Valles cauldron with subsequent caldera 

collapse, ring fracturing, and intrusion of several rhyolite domes. 

These rhyolite domes and tuffs are perhaps the more likely targets 

for potential uranium mineralization. 

Copper-uranium mineralization is associated with fault zones 

and dlLe~ed basaltic to dacitie voleanie POCICS in thc Cochiti 

District. Anomalously high uranium concentrations have been 

reported from thermal springs, the Bandelier Tuff, and surroundings 

sediments (Chenoweth, 1974b and 1975). 

01 References: Anderson, E.C. (1957); Anderson, R.Y. (1961); Bailey, 

Smith, and Ross (1969); Bingler (1968); Brookins and Della Valle 



(1977); Bundy (1958); Chenoweth (1974b, 1975, 1976); Elston (1961, 

1967) ; Kelley, V.C. (1977) ; Kudo (1974) ; Laughlin and Eddy (1977) ; 

Lindgren, Graton, and Gordon (1910); Northrop (1961); Northrop and 

Hill (1961) ; Perkins (1973) ; Ross, Smith, and Bailey (1961) ; Smith, 

R.L. and Bailey (1968); Smith, R.L., Bailey, and Ross (1970); 

Vizcaino, O'Neill, and Dotterer (1978); Woodward, L.A., DuChene, 

and Martinez (1977); Woodward, L.A., Kaufman, and Reed (1973); 

Woodward, L.A. and Timmer (1979). 

COLORADO PLATEAU 

San Juan Basin, San, McKinley, and Cibola Counties 

The San Juan Basin, northwestern New Mexico is known for the 

' extensive sedimentary uranium deposits in the Grants uranium 

district. However, diatremes, igneous rocks and plugs, and 

siliceous dikes and sills also occur throughout the basin, which 

may be favorable hosts for uranium mineralization. 

Approximately 250 diatremes are found scattered throughout 

the Navajo and Hopi Indian reservation in Ari.zona and New Mexico; 

the majority of these diatremes are in Arizona. A diatreme is 

a funnel-shaped volcanic vent or pipe which formed by a violent 

eruption into the enclosing sediments. Shoemaker (1956 a,b) reports 

uranium and thorium analyses from a few of the diatremes in' New 

Mexico and uranium deposits occur in or are associated with diatremes 

in the Hopi But.t.es, Arizona. Most of the economical uranium 

deposits associated with diatremes occur in lacustrine sediments 

in and adjacent to the diatreme, but uranium also occurs along the 

fault contacts, None of the New Mexican diatremes have been 

b exploited for their uranium mineralization. . 



V a r i o u s  o t h e r  s i l i c e o u s  i g n e o u s  r o c k s  o c c u r  t h r o u g h o u t  t h e  

San J u a n  B a s i n .  Secondary  uranium m i n e r a l s  a r e  o c c a s i o n a l l y  found  
/ 

a l o n g  f a u l t s  and  f r a c t u r e s  i n  r h y o l i t e  d i k e s  i n  t h e  G r a n t s  u ran ium 

d i s t r i c t .  D i o r i t e  s i l l s  and  l a c c o l i t h s  a r e  a l s o  found  i n  t h e  

C a r r i z o  Mounta ins .  

S e v e r a l  d i k e s  i n t r u d e  t h e  s e d i m e n t s  a l o n g  t h e  G r a n t s  m i n e r a l  

b e l t .  T h e i r  r e l a t i o n s h i p  t o  t h e  s a n d s t o n e - t y p e  m i n e r a l  d e p o s i t s  

v a r i e s  and  may a c t  a s  b a r r i e r s ' o r  t r a p s  f o r  u r a n i u m - b e a r i n g  ground 

w a t e r .  Uranium m i n e r a l i z a t i o n  may b e  found  w i t h i n  f r a c t u r e s  o f  

t h e s e  d i k e s  ( A l l i s o n ,  1954)  . Chenoweth (1966)  r e p o r t s  o f  uran ium 

a n a l y s e s  o f  s a m p l e s  f rom s e l e c t e d  o i l  w e l l s  i n  s o u t h e r n  San J u a n  

B a s i n  which  p e n e t r a t e d  t h e  P r e c a m b r i a n  basemen t .  The u r a n i u m ,  

v a l u e s  i n  t h e  P r e c a m b r i a n  r o c k s  r a n g e  f rom 1 0  t o  74 ppm U 3 0 8 .  

C '  R e f e r e n c e s  : A l l e n  J . E .  (1955) ; Allison (1954) ; And~rson, 0. J. (1980) ; 

B r o o k i n s  and  D e l l a  V a l l e  (1977)  ; Brown, N.T. Jr. - (1969) ; Cha-, w, and 

G r i s w o l d ,  I n c .  ( 1 9 7 7 ) ;  Chenoweth (1957 ,  1966,  1 9 7 6 ) ;  Dane ( 1 9 4 8 ) ;  

F i tzs immons  (1973)  ; Green a n d  o t h e r s  (1980b,  1 9 8 0 ~ )  ; H i l p e r t  and  

Corey (1955)  ; K e r r  and Wilcox (1963)  ; Larsen,E.S. ,  Irving, mnya . ,  and 

L a r s e n  ( 1 9 3 6 ) ;  Maxwell ( 1 9 7 6 ) ;  N i s h i m o r i ,  Ragland ,  Roger s ,  and  

Greenburg  (1977)  ; S a n t o s  (1966)  ; Shoemaker., 'E.M. (1956)  ; s k r o b ~ l l  

(1956)  ; T h a d i n ,  S a n t o s ,  and  Raup (1967)  . 

Mount T a y l o r  V o l c a n i c  F i e l d ,  C i b o l a  and  McKinley C o u n t i e s  

N o r t h e a s t  o f  t h e  G r a n t s  u ran ium d i s t r i c t ,  l i e s  t h e  Mount 

T a y l o r  . v o l c a n i c  f i e l d  ( p l .  1) c o n s i s t i n g  o f  a t y p i c a l  c a l c - d l k a l i n e  

a s s e m b l a g e  (Bake r  a n d  R i d l e y ,  1970)  . However, t h o l e i i l t e s  a n d  

% 
o l i v i n e  t h o . l e i i l t e s  n o r m a l l y  p r e s e n t  i n  a  c a l c - a l k a l i n e  a s s e m b l a g e  



a r e  m i s s i n g  f rom t h e  Mount T a y l o r  s e q u e n c e .  

The v o l c a n i c  r o c k s  c a n  b e  s e p a r a t e d  i n t o  f o u r  g r o u p s :  1) 

u n d e r - s a t u r a t e d  e a r l y  b a s a l t s ,  2)  a l k a l i  b a s a l t s ,  3 )  " b i g  f e l d s p a r "  

b a s a l t s  and d a c i t e s ,  and 4 )  s i l i c e o u s  r h y o l i t e s .  M i n e r a l i z a t i o n  

1s minor  t o  a b s e n t ;  however ,  t h e  a l k a l i c  r o c k s  may b e  f a v o r a b l e  

h o s t s  f o r  p o t e n t i a l  c o n t a c t - m e t a s o m a t i c  uran ium d e p o s i t s ,  e s p e c i a l l y  

s i n c e  u ran ium i s  found i n  t h e  g e n e r a l  a r e a .  

R e f e r e n c e s :  Anderson ,  R . Y .  (1961)  ; Baker  and  R i d l e y  (1970)  ; - 

B r o o k i n s  a n d  D e l l a  V a l l e  ( 1 9 7 7 ) ;  Chapman, Wood, and  G r i s w o l d ,  I n c .  

(1977)  ; Crumpler  (1977)  ; Hunt (1938)  ; Lipman, Bunker, and Bush (1973)  ; 

Lipman, P a l l i s t e r ,  a n d  S a r g e n t  ( 1 9 7 9 ) ;  N o r t h r o p  a n d  H i l l  ( 1 9 6 1 ) ;  

Towle a n d  R a p a p o r t  ( 1 9 5 2 ) ;  Z i e l i n s k i  ( 1 9 7 8 ) .  

Zuni Moun ta ins ,  C i b o l a  and  McKinley C o u n t i e s  

The Zuni  Mounta ins  t r e n d  n o r t h w e s t  a n d  s o u t h e a s t  and  i s  s o u t h  

o f  t h e  G r a n t s  uran ium d i s t r i c t  ( p l .  1 ) .  M i n e r a l  d e p o s i t s  o c c u r  i n  

t h e  c e n t r a l  and  s o u t h e r n  p a r t s  o f  t h e  mounta in  r a n g e  and  c o n s i s t  o f  

c o p p e r ,  f l u o r i t e ,  b a r i t e ,  s i l v e r ,  g o l d ,  and  uranium. 

The o l d e s t  rocks i n  t h e  a r e a  c o n s i s t  o f  P r e c a m b r i a n  g n e i s s e s ,  

s c h i s t s ,  q u a r t z i t e s ,  m a f i c  r o c k s ,  and  g r a n i t i c  r o c k s .  Pour  

g e o c h e m i c a l l y  ' d i s t i n c t  g r a n i t e s  have  been  d i f f e r e n t i a t e d  i n  t h e s e  

m o u n t a i n s  and  o n l y  o n e ,  t h e  Oso p l u t o n ,  i s  a h i g h - p o t a s s i u m  and  

h i g h  r a r e - e a r t h  e l e m e n t s  g r a n i t e  (Condie ,  1 9 7 8 ) .  The M t .  Sedgwick 

p l u t o n  i s  a h i g h - c a l c i u m  g r a n i t e ,  w h i l e  t h e  C e r r o  C o l o r a d o  and  Zuni  / 

p l u t o n s  a r e  h i g h - s i l i c a ,  low r a r e - e a r t h  e l e m e n t  g r a n i t e s  (Cond ie ,  

1 9 7 8 ) .  P e n n s y l v a n i a n  a n d ' p e r m i a n  " r e d  b e d s "  s e d i m e n t s  unconfo rmab ly  

o v e r l i e  t h e  P r e c a m b r i a n  r o c k s .  



H y d r o t h e r m a l - v e i n  u r a n i u m  m i n e r a l i z a t i o n  o c c u r s  i n  s h e a r  

R z o n e s  n e a r  D i e n e r  a n d  t h e  M i r a b a l  m i n e .  R a d i o a c t i v e  a n o m a l i e s  

a re  a l s o  a s s o c i a t e d  w i t h  p u r p l e  f l u o r i t e  i n  t h e  M i r a b a l  mine  

a n d  a f l u o r i t e  v e i n  t h a t  i n t r u d e s  a  s y e n i t e  body n o r t h e a s t  o f  

t h e  M i r a b a l  a r e a .  No r a d i o a c t i v i t y  above  b a c k g r o u n d  w a s  f o u n d  

a l o n g  f l u o r i t e  d e p o s i t s  n e a r  t h e  " 2 1 "  a n d  " 2 7 "  m i n e s  ( p e r s o n a l  

r e c o n n a i s s a n c e ,  S e p t e m b e r ,  1 9 8 0 ) .  

B r o o k i n s  a n d  Rautman ( 1 9 7 8 )  examined  t h e  P r e c a m b r i a n  g r a n i t i c  

r o c k s  t o  d e t e r m i n e  i f  t h e s e  r o c k s  wou ld  c o n s t i t u t e  a l a r g e  

p o t e n t i a l  -- i n - s i t u  u r a n i u m  d e p o s i t .  None o f  t h e i r  d a t a  s u p p o r t  

a n y  s u c h  p o t e n t i a l .  The a v e r a g e . u r a n i u m  c o n t e n t  o f  57  s a m p l e s  i s  

3 .75  ppm ( r a n g e  1 .82 -7 .37  ppm) a n d  t h e  a v e r a g e  t h o r i u m  c o n t e n t  o f  

25 s a m p l e s  i s  1 7 . 5 3  ppm ( r a n g e  4 .07-41 .76  ppm) .  

c Anomalous w a t e r  and  s t r e a m - s e d i m e n t  s a m p l e s ,  h i g h  i n  u r a n i u m ,  

are r e p o r t e d  f r o m  t h e  Zuni  M o u n t a i n s  by  Maassen  a n d  L a D e l f e  

( 1 9 8 0 ,  a p p e n d i x  111) which  may i n d i c a t e  u r a n i u m  m i n e r a l i z a t i o n  i n  

t h e  P e r m i a n  Abo F o r m a t i o n  o r  P r e c a m b r i a n  g r a n i t i c  r o c k s .  Uranium - - 

d o e s  o c c u r  i n  t h e  Abo F o r m a t i o n  ( G o t t  a n d  E r i c k s o n ,  1 9 5 2 ) .  

R a d i o a c t i v e  a n o m a l i e s  i n  t h e  Zuni  M o u n t a i n s  we re  a l s o  d e t e c t e d  b y  

a e r i a l - r a d i o m e t r i c  s u r v e y s  (Geometrics, 1 9 7 9 ,  a p p e n d i x  11) . 

R e f e r e n c e s :  Baurngardner ( 1 9 5 4 ) ;  B r o o k i n s  ( 1 9 7 8 ) ;  B r o o k i n s  a n d  

D e l l a  V a l l e  ( 1 9 7 7 ) ;  B r o o k i n s  a n d  Rautman (1978 )  ; Chapman, Wood, 

a n d  G r i s w o l d ,  I n c .  ( 1977 )  ; Cond ie  ( 1 9 7 8 )  ; C o n d i e  a n d  Budd ing  (1979 )  ; 

F i t z s i m m o n s  ( 1 9 6 1 ,  1 9 6 7 ) ;  G e o m e t r i c s  ( 1 9 7 9 ,  a p p e n d i x  11); Goddard  

( 1 9 4 5 ,  1 9 6 6 ) ;  G o t t  a n d  E r i c k s o n  ( 1 9 5 2 ) ;  Green  a n d  o t h e r s  ( 1 9 8 0 b ) ;  

H i l p e r t  ( 1 9 6 9 ) ;  H i l p e r t  a n d  C o r e y  ( 1 9 5 5 ) ;  K a l l i o k o s k i ,  L a n g f o r d ,  

6. a n d  a j a k a n g a s  ( 1 9 7 8 )  .; L a n g f o r d  ( 1 9 8 0 )  ; L i n d g r e n ,  G r a t o n  a n d  Gordon 



( 1 9 1 0 ) ;  Maassen and  L a D e l f e  (1980 ,  a p p e n d i x  111); McAnulty ( 1 9 7 8 ) ;  

Ro th rock  (1946)  ; Smi th ,  C .T .  and  o t h e r s  (1958a ,  b) ; Towle and  R a p a p o r t  

(1952)  ; W i l l i a m s ,  F.E. ( 1 9 6 6 ) .  

BASIN AND RANGE 

O r t i z  .Flountains  a r e a ,  S a n d o v a l ,  S a n t a  Fe ,  and R e r n a l i l l o  C o u n t i e s  

The O r t i z  Mounta ins  a r e a  i n c l u d e s  t h e  a r e a  be tween  t h e  S a n d i a  

Moun ta ins  t.o t h e  s o u t h  and  t h e  S a n g r e  d e  C r i s t o  Moun ta ins  t o  t h e  

n o r t h  a n d  i n c l u d e s  t h e  O r t i z  Moun ta ins ,  S o u t h  Moun ta in ,  San  P e d r o  

Mounta in ,  C e r r i l l o s  H i l l s ,  a n d  t h e  L a  B a j a d a  d i s t r i c t  ( f i g .  6 ) .  

P r e c a m b r i a n  a n d  T e r t i a r y  r o c k s  a r e  e x p o s e d  i n  t h i s  a r e a  a n d  

p r o v i d e  f a v o r a b l e  h o s t  r o c k s  f o r  u ran ium m i n e r a l i z a t i o n .  

The T e ' r t i a r y  E s p i n a s o  V o l c a n i c s  a r e  exposed  t h r o u g h o u t  t h e  

e n t i r e  area c o n s i s t i n g  o f  t u f f s ,  b r e c c i a s ,  c o n g l o m e r a t e s ,  and  

ef$; a n d e s i t i c  and  l a t i t i c  f l o w s .  ~ o n z o n i t e  a n d  s y e n i t e - t r a c h y t e  

p o r p h y r i e s  i n t r u d e  t h e  e n t i r e  s e q u e n c e  f o r m i n g  a n o r t h - t r e n d i n g  

p o r p h y r y  b e l t  t h a t  i n c l u d e s  t h e  C e r r i l l o s  H i l l s ,  O r t i z  M o u n t a i n s ,  

San P e d r o  Mounta in ,  a n d  S o u t h  Mounta in .  F a v o r a b l e  h o s t  r o c k s  f o r  

p o t e n t i a l  u ran ium m i n e r a l i z a t i o n  o c c u r  t h r o u g h o u t  t h e  a r e a  and 

o n e  u ran ium d e p o s i t ,  t h e  La B a j a d a  mine ,  h a s  p r o d u c e d  u ran ium i n  

t h e  p a s t  ( t a b l e  4 ) .  

The La ~ a j a d a  mine h a s  p roduced  9 .7  t o n s  o f  o r e  y i e l d i n g  

24 o u n c e s  o f  s i l v e r  a n d  2 , 4 2 3  pounds  o f  c o p p e r  and  9 ,649  t o n s  o f  

0 .14% U 3 0 8  (Chenoweth,  1 9 7 9 ) .  The L a B a j a d a d e p o s i t o c c u r s  i n a  ., 

t u f f  b r e c c i a  o f  t h e  T e r t i a r y  E s p i n a s o  V o l c a n i c s  n e a r  a l i m b u r g i t e  

d i k e .  L u s t i g  (1958)  d e s c r i b e s  23  m i n e r a l s  from t h e  d e p o s i t  a n d  

c o p p e r ,  n i c k e l ,  molybden~un,  c o b a l t ,  germanium, a n d  a r s e n i c  a r e  

W p r e s e n t .  Minor u ran ium o c c u r s  w i t h i n  n e a r b y  s e d i m e n t s  ( E l s t o n ,  
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1 9 6 7 )  . The U.S. D e p a r t m e n t  o f  Ene rgy  ( 1 9 8 0 )  c o n s i d e r s  t h e s e  

a s e d i m e n t s  a s  c o n t a i n i n g  p o t e n t i a l  e conomic  r e s o u r c e s  o f  u r a n i u m  

( r o l l - t y p e  s a n d s t o n e  d e p o s i t ) .  

S e v e r a l  r a d i o a c t i v e  o c c u r r e n c e s  a re  a s s o c i a t e d  w i t h  c o p p e r  

a n d  g o l d  v e i n s  i n  t h e  C e r r i l l o s  d i s t r i c t  ( a p p e n d i x  I ) .  Copper  

m i n e r a l i z a t i o n  o k c u r s  i n  v e i n s  a l o n g  f r a c t u r e s  i n  t h e  p o t a s s i c a l l y  

a l t e r e d  T e r t i a r y  m o n z o n i t e  p o r p h y r y  t h a t  s u r r o u n d s  a y o u n g e r  

b a r ~ e n  s t o c k .  G a l e n a - s i l v e r  v e i n s  o c c u r  i n  t h e  d i s t r i c t  a s  w e l l  

a n d  a r a d i o a c t i v e  m o n z o n i t e  d i k e  c o n t a i n s  0 .0024 t o  0.-0047% U 3 0 8  

(U.S.  Atomic  E n e r g y  Commission,  1970 ,  p .  1 6 3 - 1 6 4 ) .  

S a n  P e d r o  Mounta in  c o n s i t s  o f  P a l e o z o i c  s e d i m e n t s  a n d  T e r t i a r y  

m o n z o n i t e s ;  l a t i t e s ,  a n d  r h y o l i t e  p o r p h y r i e s .  C o n t a c t - m e t a s o m a t i c  

c o p p e r - g o l d - s i l v e r - t u n g s t e n  d e p o s i t s  o c c u r  i n  t h i s  area ( N e w  P l a c e r s  

c d i s t r i c t )  a n d  a p p e a r  t o  b e  f a v o r a b l e  h o s t s  f o r  u r a n i u m  m i n e r a l i z a t i o n .  

- Lead  a n d  z i n c  r e p l a c e m e n t  d e p o s i t s  . in  l i m e s t o n e  a re  a l s o  p r e s e n t . .  

S o u t h  Moun ta in  ( s o u t h  o f  San  P e d r o  Moun ta in )  c o n s i s t s  o f  a 

m o n z o n i t e  l a c c o l i t h  t h a t  i n t r u d e s  t h e  P e r m i a n  Abo a n d  Yeso 

F o r m a t i o n s .  C o n t a c t - m e t a s o m a t i c  i r o n  d e p o s i t s  are f o u n d  s c a t t e r e d  

a l o n g  t h e  i n t r u s i v e  c o n t a c t .  

~ e f e r e n c e s :  A k r i g h t  ( 1979 )  ; Ander son ,  E.C. ( 1 9 5 4 )  ; A n d e r s o n ,  R . Y .  - 

(1961 )  ; A n d e r s o n ,  O . J . '  ( 1980 )  ; A t k i n s o n  ( 1 9 6 1 )  ; Chenoweth (1976 ,  

1 9 7 9 ) ;  C o l l i n s ,  G . E .  and  F r e e l a n d  ( 1 9 5 6 ) ;  D i sb row a n d  S t o l l  ( 1957 )  ; 

Edwards  (1975 )  ; E l s t o r i  ( 1961 ,  1967 )  ; Green  a n d  o t h e r s  ( 1 9 8 0 ~ )  ; 

H a j i - V a s s i l i o u  a n d  Kerr ( 1 9 7 2 ) ;  L u s t i g  ( 1 9 5 8 ) ;  L u s t i g  a n d  

Rosenzweig  ( 1 9 5 9 ) ;  M a r j a n i e m i  a n d  B a s l e r  ( 1 9 7 2 ) ;  N o r t h r o p  a n d  H i l l  

(196.1) ; S t e a r n s  (1953 )  ; U.S. A t o m i c  Ene rgy  Commission ( 1 9 7 0 )  ; 

w# U.S. D e p a r t m e n t  o f  ' ~ n e r g ~  ( 1 9 8 0 )  ; Wargo .  ( 1 9 6 4 ) ;  G r i g g s  (1953 )  . 



Sandia  Mountains and Monte Largo a r e a s ,  B e r n a l i l l o  and Sandoval  - 
R C o u n t i e s  

The Sand ia  Mountains,  e a s t  of  Albuquerque,  forms t h e  e a s t e r n  

edge o f  t h e  Rio Grande r i f t  and  t h e  Monte Largo H i l l s  a r e  on t h e  

n o r t h e a s t e r n  edge o f  t h e  S a n d i a  Mountains ( p l .  1 ) .  Precambrian  

r o c k s ,  o v e r l a i n  by P a l e o z o i c  s e d i m e n t s  a r e  t h e  dominant  rock t y p e s ,  

a l t h o u g h  t h e  T e r t i a r y  E s p i n a s o  V o l c a n i c s  and i n t r u s i v e s  do o c c u r  

i n  t h e  a r e a .  

Condie and Budding (1979)  b e l i e v e  t h a t  most o f  t h e  Precambrian  

sed iments  a r e  1 .6  t o  1 . 7  b .y .  i n  a g e ,  t h e r e f o r e  t h e s e  r o c k s  a r e  

u n f a v o r a b l e  f o r  q u a r t z - p e b b l e  cong lomera te  uranium d e p o s i t s .  

Unconformi t i e s  may e x i s t  i n  t h e s e  s e d i m e n t s ;  however, d e t a i l e d  

g e o l o g i c  mapping and a n  u n d e r s t a n d i n g  o f  t h e  s t r a t i g r a p h i c  

r e l a t i o n s h i p s  a r e  needed.  

The esca rpment  o f  t h e  Sand ia  Mountains i s  formed by t h e  

Sand ia  G r a n i t e ,  a  l i g h t - c o l o r e d  p o r p h y r i t i c  s t o c k .  Two o r  more 

p e t r o g r a p h i c  and g e o c h e m i c a l l y  d i s t i n c t  p l u t o n s  e x i s t  (Condie and 

Budding, 1979,  p .  2 5 )  , a  q u a r t z  monzonite  and g r a n o d i o r i t e .  Both 

p l u t o n s  a r e  h igh-ca lc ium g r a n i t e s  (Condie,  1 9 7 8 ) .  Thousands of  

a p l i t e ' a n d  p e g m a t i t e  d i k e s  a r e  a s s o c i a t e d  w i t h  t h i s  g r a n i t e ;  

however, no r a r e  m i n e r a l s  have been r e p o r t e d  from t h e s e  d i k e s .  

A c a r b o n a t i t e  d i k e ,  c o n t a i n i n g  0.295% Nb205, h a s  been mapped 

by Lambert (1961,  p .  68-70) and c o n s i s t s  o f  d o l o m i t e ,  a p a t i t e ,  

p h l o g o p i t e ,  and  m a g n e t i t e .  C a r b o n a t i t e s  g e n e r a l l y  c o n t a i n  U-, Th-, 

Nb-, Ta-, Cu-, P-, Ba-, and F-bear ing  i i n e r a l s .  

The E s p i n a s o  V o l c a n i c s  o c c u r  i n  t h e  Sand ia  Mountains and a  

b few T e r t i a r y  i n t r u s i v e  b o d i e s  a r e  s c a t t e r e d  t h r o u g h o u t  t h e  a r e a .  



A number of lamprophyre dikes intrude the Sandia granite and may 

K warrant further investigation. Some fluorspar deposits and 

fissure-veins of gold, silver, copper, lead, and zinc occur 

throughout the area. 

Iieferences: Aldrich, L.T., Wetherill, Davis, and Tilton. (1958); 

~iderson,' R.Y. (1961); Bolton (1976); Brookins (1974); Brookins and 

Della Valle (1977) ;. Condie (1978) ; Condie and Buddi,ng (1979) ; Elston 

(1961, 1967); Enz (1974); Enz, Kudo, and Brookins (1979, 1980) ; 

Feinberg (1969); Fitzsimmons (1961); Green and others (1980~); 

Kelley, V.C. (1977); Kelley, V.C. and Northrop (1975); Lambert (1961); 

McAnulty (1978) ; Moore (1965) ; Northrop (1961) ; ldorthrop and Hill 

.- (1961); Perkins (1973); Rothrock (1946); Shoemaker, J. (1965); 

Stearns (1953); Thompson, T.B. and Giles (1974, 1980); Williams, F.E. 

Q (1966); Woodward, L.A. (1970b). 

The Manzano and Manzanita Mountains, Bernalillo and Valencia Counties 

The Manzano Mountains lie east of Belen and the Manzanita 

Mountains lie between the Manzano and Sandia Mountains (fig. 1). 

These.mountain ranges lie in the southern part of the Tijeras 

Canyon mining district where gold, silver, lead, copper, and 

fluorite veins occur. Precambrian rocks are the oldest rocks in 

the area and are overlain by Paleozoic sediments. 

The metasediinents in these mountains are considered to be 

1.6 to 1.7 b.y. in age; therefore, are unfavorable for quartz- 

pebble conglomerate uranium deposits. An unconformity between 

older mafic metamorphosed igneous rocks and metasediments and 

younger metasediments is exposed in the Manzano Mountains near 
--&@, 



Comanche Canyon (Condie and Budding, 1979). However, no uranium 

occurrences or anomalies have been reported. 

Several Precambrian granites intrude the metamorphic rocks; 

the Manzanita (quartz monzonite), Ojita (granodiorite to quartz 

monzonite), Monte Largo (granodiorite to quartz monzonite), and 

Priest plutons and are either high-calcium or high-potassium, 

low rare-earth elements granites (Condie, 1978). These granites 

do not indicate any favorability for potential uranium mineralization; 

although a syenite phase in the Manzano Mountains may warrant further 

investigation (Stark, '1956). 

References: Anderson, R.Y. (1961); Anderson, O.J. (1980); Brookins 

.. (1974) ; Brookins and Della Valle (1977) ; Condie (1978) ; Condie and 

Budding (1979); Elston (1967) ; Fitzsimmons (1961) ; Green and others 

(1980~) ; Kalliokoski, Langford, and Ojakangas (1978) ; Kelley, V.C. 

(1977) ; Kelley, V.C. and Northrop (1975) ; Machette (1978b) ; Malan 

and Sterling (1969) ; Muehlberger and Denison (1964) ; Myers (1977) ; 

Hyers and McKay (1970, 1971, 1972, 1974, 1976); Northrop and Hill 

(1961); Pierson, Wenrich-Verbeek, Hanigan, and Machette (1980); 

Reiche (1949) ; Rnthrock (1946) ; Stark (1956) ; U.S. Atomic Energy 

Commission (1970). 

Pedernal Hills, Torrance County 

The Pedernal Hills forii~ a small group of hills in Torrance 

County ( p l .  1) and consist of five major types of Precambrian 

rocks: Granitic gneiss, quartzite, highly differentiated 

metavolcanic and metasedimentary rocks, granite, and cataclastite 

(sheared granite and cn~~ntry rocks) . Detailed stratigraphic 

b relationships between these rocks have not been determined. One 



sample  o f  g r a n i t e  d i s p l a y e d  t h e  c h e m i s t r y  t y p i c a l  o f  o t h e  h igh -  

a s i l i c a ,  low r a r e - e a r t h  g r a n i t e s  o f  Condie  ( 1 3 7 8 ) .  P r e c a m b r i a n  

u n c o n f o r m i t i e s  have  n o t  b e e n  r e p o r t e d  f rom t h e  P e d e r n a l  H i l l s ,  

due  t o  p o o r  e x p o s u r e s  o f  t h e  r o c k s ,  a l t h o u g h  d e t a i l e d  mapping 

and  an  u n d e r s t a n d i n g  o f  t h e  s t r a t i g r a p h i c  r e l a t i o n s h i p s  may 

r e v e a l  an u n c o n f o r m i t y  . 
One v e i n - t y p e  r a d i o a c t i v e  0 c c u r r e n c e . i ~  r e p o r t e d  f rom t h e  

a r e a  ( C o n s o l i d a t e d  Gas and  Min ing ,  a p p e n d i x  I ) .  S y e n i t e  d i k e s  

have  b e e n  r e p o r t e d  a n d  a r e  s i m i l a r  i n  a p p e a r a n c e  a n d  c o m p o s i t i o n  

t o  d i k e s  i n  W e t  Moun ta ins ,  C o l o r a d o  ( L o r i n g  and  Arms t rong ,  1 9 8 0 ) .  

C a r b o n a t i t e s  a n d  t h o r i u m - b e a r i n g  v e i n s  o c c u r  w i t h  t h e  s y e n i t e s  

i n  W e t  Moun ta ins .  

R e f e r e n c e s :  a r o o k i n s  a n d  D e l l a  V a l l e  ( 1 9 7 7 ) ;  Condie  ( 1 9 7 8 ) ;  
&= 'q& 

Condie  a n d  Budding ( 1 9 7 9 ) ;  F a l l i s  ( 1 9 5 8 ) ;  F u l p  and  Woodward 

(1981)  ; Gonza lez  ( 1 9 6 8 )  ; Gonza lez  a n d  Woodward (1972)  ; L o r i n g  

a n d  Arms t rong  (1980)  ; Malan a n d  S t e r l i n g  (1969)  ; U.S. A t o m i c  

Ene rgy  Commission (1970)  ; Woodward, L.A.  ( 1 9 6 9 ) .  

Los P i n o s  Moun ta ins ,  S o c o r r o  a n d  T o r r a n c e  C o u n t i e s  

The Los  P i n o s  Moun ta ins  l i e  s o u t h  o f  t h e  Manzano Moun ta ins  

i n  S o c o r r o  and  T o r r a n c e  C o u n t i e s  ( f i g .  7 )  . P r e c a m b r i a n  r o c k s  

are e x p o s e d  on t h e  n o r t h w e s t  f l a n k s  o f  t h e  m o u n t a i n s  a n d  are  

o v e r l a i n  by P a l e o z o i c  s e d i m e n t s .  P r e c a m b r i a n  u n c o n f o r m i t i e s  and  

q u a r t z - p e b b l e  c o n g l o m e r a t e s  have  n o t  b e e n  f o u n d . i n  t h e s e  m o u n t a i n s .  

T h r e e  t y p e s  o f  g r a n i t e s  i n t r u d e  t h e  me tamorph ic  r o c k s :  

P r i e s t ,  Los P i n o s ,  a n d  S e p u l t u r a  p l u t o n s  (Beers,  1 9 7 6 ) .  The Los 

k i n o s  and  S e p u l t u r a  p l u t o n s  a r e  h i g h - s i l i c a ,  h i g h  r a r e - e a r t h  e l e m e n t s  q& 
. 
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granites, .while the Priest pluton is a high-calcium granite 

(Condie, 1978). The Los Pinos pluton is a pink, medium-grained, 

biotite granite and the Sepultura pluton is porphyritic, but 

contains less magnetite and biotite than the Los Pinos pluton. 

Pegmatites, aplites, quartz veins, and quartz-feldspar dikes intrude 

the granitic rocks. 

Only one vein-type radioactive occurrence is found in these 

mountains (Parker Ranch, appendix I). Uranium is also associated 

with the red-bed copper deposits in the Scholle district in northern 

Los Pinos and southern Manzano Mountains and in the Rayo district, 

Los Pinos Nountains. 

.- References: Anderson, 0 .  J. (1980) ; Beers (1976) ; Brookins and 

Della Valle (1977) ; Condie (1978) ; Condie and Budding (1979) ; 

Kelley, V.C. (1977) ; Machette (1978b) ; Mallon (1966) ; Muehlberger 

and Denison (1964); ~ ~ e r s  and McKay (1974); Northrop and Hill (1961).; 

Pierson, Wenrich-Verbeek, Hanigan, and Machette (1980); Stark and 

Dapples (1946). 

Ladron Mountains, Socorro County 

The Ladron Mountains form part of the western edge of the Rio 
I 

Grande rift in northern Socorro County (fig. 7). Precambrian 

rocks are exposed in these mountains and are overlain by Phanerozoic 

rocks, including Tertiary andesitic and rhyolitic flows. The 

Sevilleta Wildlife refuge and the proposed Ladron Wilderness area 

includ,e most of the Ladron Mountains. 

A Precambrian conglomerate unit is present in the Ladron 

Mountains, but is too young in aye Lo be Idvurable fur quartz- 

pebble conglomerate-type uranium deposits (Condie, 1976). Precambrian 



u n c o n f o r m i t i e s  have  n o t  b e e n  r e c o g n i z e d  i n  t h i s  a r e a .  

Two g r a n i t i c  p l u t o n s ,  t h e  C a p i r o t e  and  Ladron  p l u t o n s ,  i n t r u d e  

t h e  metamorphic  r o c k s .  The C a p i r o t e  g r a n i t e  c o n s i s t s  o f  f o u r  

f a c i e s :  medi.um-grained, c o a r s e - g r a i n e d ,  a l t e r e d ,  a n d  a  t r a n s i t i o n a l  

f a c i e s  and  i s  c h e m i c a l l y  a  h i g h - s i l i c a ,  Low r a r e - e a r t h  e l e m e n t s  

g r a n i t e  (Cond ie ,  1976 ,  1978)  . The C a p i r o t e  g r a n i t e  c o n s i s t s  o f  

two m i c a s  a n d  t h e  a l t e r e d  and  t r a n s i t i o n a l  f a c i e s  may w a r r a n t  

f u r t h e r  i n v e s t i g a t i o n .  The Ladron  q u a r t z  m o n z o n i t e  i s  t h e  y o u n g e s t  

P r e c a m b r i a n  u n i t  i n  t h e  L a d r o n s  Moun ta ins  and  i s  c h e m i c a l l y  a  

h i g h - p o t a s s i u m  and  l o w  r a r e - e a r t h  e l e m e n t s  g r a n i t e  ( C o n d i e ,  1 9 7 8 ) .  

Two r a d i o a c t i v e  o c c u r r e n c e s  a r e  found  i n  t h e  Ladron  Moun ta ins ;  

t h e  J u a n  T o r r e s  and  t h e  Je te r  p r o s p e c t s  ( a p p e n d i x  I ) .  The J u a n  

T o r r e s  p r o s p e c t  c o n s i s t s  o f  a  r a d i o a c t i v e  q u a r t z - f l u o r i t e  v e i n .  

The J e t e r  p r o s p e c t  ( n o r t h  o f  t h e  w i l d e r n e s s  a n d  game r e f u g e  a r e a s )  

I h a s  p roduced  uran ium i n  1954-1958 ( # t a b l e  4 )  a n d  t h e  U.S. Depar tment  

o f  Ene rgy  (1980)  c o n s i d e r s  t h i s  a r e a  a s  f a v o r a b l e  f o r  c o n t a i n i n g  

u ran ium r e s o u r c e s ,  ( P i e r s o n  and  o t h e r s ,  1 9 8 1 ) .  Uranium m i n e r a l s  

o c c u r  a l o n g  a  f a u l t  b r e c c i a  zone be tween  t h e  P r e c a m b r i a n  C a p i r o t e  

q r a n i t e  a n d  t h e  T e r t i a r y  P o p o t o s a  F o r m a t i o n .  Anomalous u ran ium 

c o n c e n t r a t i o n s  i n  w a t e r  a n d  s t r e a x - s e d i m e n t  s a m p l e s  f rom t h e  a r e a  

a r o u n d  t h e  Jeter mine  i n d i c a t e  t h a t  u ran ium m i n e r a l i z a t i o n  may s t i l l  

b e  i n  t h e  a r e a  ( P i e r s o n  a n d  o t h e r s ,  1981;  P l a n n e r ,  1980;  McCarn and  

Freeman,  1976;  c i t e d  i n  a p p e n d i x  111) . The New Mexico Bureau  o f  

Mines  and  M i n e r a l  R e s o u r c e s  i s  c u r r e n t l y  e v a l u a t i n g  t h e  m i n e r a l  

r e s o u r c e s  o f  t h e  Ladrons  W i l d e r n e s s  a r e a s  f o r  t h e  U . S .  Bu reau  o f  

6 R e f e r e n c e s :  Anderson ,  E . C. (1954)  ; Black, B.A. (1964) ; Chenoweth (1976) ; 



Collins, G.E. and Nye (1957); Collins, G.E. and Smith (1956); Condie 

(1976, 1978); Condie and Budding (19'79); Cookro (1978); Duschatko and 
P 

Poldervaart (1955) ; Haederle (1966) ; Kelley, V.C. (1977) ; Lasky (1932) ; 

Nachette (1978b) ; Mallon (1966) ; McAnulty (1978) ; McCarn and Freeman 

(1976, appendix 111); Northrop and Hill (1961); Pierson, Wenrich- 

Verbeek, Hanigan, and Machette (1980); Planner (1980, appendix 111); 

Rothrock (1946); U.S. Atomic Energy Commission (1970); U.S. Department 

of Energy (1980) ; U.S. Geological Survey (1965) ; ~illiams, F.E. (1966) . 

Lemitar Mountains, Socorro County 

The Lemitar Mountains lie along the western edge of the Rio 

Grande rift and are north of the Socorro Mountains (fig. 7). 

Precambrian rocks are exposed along the eastern flanks and consist 

of granite, schists-, metasediments, and pegmatite, quartz, and 

Q carbonatite dikes. Tertiary volcanic rocks are exposed west of 

the Precambrian rocks and have undergone a potassium metasomatism 

(Chapin and others, 1978) . 
A Precambrian two-mica granite occurs north of Corkscrew 

Canyon and radioactive carbonatites intrude the Precambrian rocks 

(McLemore, 1980a, b). The carbonatites are Ordovician in age 

(V.T. McLemore,. in preparation) and contain up to 0.25% U308. 

Thorium, barite, fluorite, and rare-earth elements are also present. 

Similar carbonatites are also found in the Chupadera Mountains, 

about 20 miles south of the Lemitar Mountains. 

High silica and potassium Tertiary volcanic rocks from the 

Socorro cauldron overlie the Precambrian rocks and may be favorable 

,hosts for volcanogenic uranium deposits. Radioactive occurrences 

also occur in the Popotosa Formation north of the Precambrian 
w 



o u t c r o p s  ( a p p e n d i x  I ) .  

c- 
R e f e r e n c e s :  Anderson ,  E . C .  ( 1954 ,  1957)  ; Ander son ,  0. J .  (1980)  ; 

~ o n n i c h s e n  ( 1 9 6 2 ) ;  Chap in ,  C h a n b e r l i n ,  Osburn ,  White ,  and  S a n f o r d  

(1978)  ; Chenoweth (1976)  ; C o l l i n s ,  G . E .  and  S m i t h  (1956)  ; Cond ie  a n d  

Budding  ( 1 9 7 8 ) ;  E l s t o n  ( 1 9 7 6 ) ;  E l s t o n ,  Rhodes,  Coney, a n d  Deal  

( 1 9 7 6 ) ;  H i l p e r t  ( 1 9 6 9 ) ;  Lasky  (1932)  ; M a c h e t t e  ( 1 9 7 8 a ,  b )  ; 

McLemore ( 1 9 8 0 a ,  b ,  1982)  ; P i e r s o n  and  o t h e r s  (1980)  ; U .  S .  G e o l o g i c a l  

S u r v e y  (1965)  ; Woodward, T.M. ( 1 9 7 3 ) .  

La J o y i t a  H i l l s ,  S o c o r r o  County 

The J o y i t a  H i l l s  l i e  e a s t  o f  t h e  Rio  Grande n e a r  S a n  A c a c i a  

( f i g .  7 )  a n d  c o n s i s t s  o f  a g r o u p  o f  n o r t h - t r e n d i n g  h i l l s .  

P r e c a m b r i a n  r o c k s  form t h e  c o r e  o f  t h e s e  h i l l s  and  a r e  composed o f  

c- c o a r s e - g r a i n e d  g r a n i t e  and  b i o t i t e  g n e i s s .  A p l i t e  a n d  p e g m a t i t e  

d i k e s  i n t r u d e  t h e  g r a n i t e .  T e r t i a r y  r h y o l i t e ,  a n d e s i t e ,  a n d  

l a t i t e  o c c u r  i n  t h e  e a s t e r n  p a r t  o f  t h e  a r e a .  Minor g a l e n a  a n d  

s i l v e r  v e i n s  o c c u r  w i t h i n  t h e  s e d i m e n t s  a d j a c e n t  t o  t h e  P r e c a m b r i a n  

g r a n i t e  and  f l u o r i t e  i s  common w i t h i n  t h e s e  v e i n s .  Minor  r a d i o a c t i v e  

o c c u r r e n c e s  are r e p o r t e d  t o  o c c u r  i n  t h i s  a r e a  ( a p p e n d i x  I ) .  

R e f e r e n c e s :  A r e n d t  (1.971) ; Condie  and  Budding (1979)  ; H e r b e r  ( 1 9 6 3 a ,  b )  ; .  

Laskey  ( 1 9 3 2 ) ;  ~ a c h e t t e  (1978b)  ; McAnulty (1978)  ; P i e r s o n  a n d  

o t h e r s  (1980)  ; Roth rock  (1946)  ; S p r a d l i n  (1975)  ; W i l l i a m s ,  F.E. (1966)  . 

Oscura  Moun ta ins ,  S o c o r r o  and  L i n c o l n  C o u n t i e s  

The Oscura  Mounta ins  l i e  i n  S o c o r r o  and  L i n c o l n  C o u n t i e s  

( f i g ,  7 )  and  t h e  s o u t h e r n  p o r t i o n s  a r e  o n  t h e  Whi te  S a n d s  m i l i t a r y  

C r e s e r v a t i o n .  P r e c a m b r i a n  r o c k s  form t h e  w e s t e r n  f a c e  o f  t h e  r a n g e  



and a r e  o v e r l a i n  by P a l e o z o i c  r o c k s .  

Three Precambrian  g r a n i t i c  p l u t o n s  a r e  exposed i n  t h e s e  

mounta ins :  t h e  Oscura ,  t h e  Mockingbird Gap, and t h e  C a p i t o l  Peak 

p l u t o n s .  The Oscura p l u t o n  i s  t h e  dominant  p l u t o n .  The 

Mockingbird Gap and C a p i t o l  Teak p l u t o n s  ( d e s c r i b e d  under  San 

Andres Mountains)  a r e  exposed i n  t h e  s o u t h e r n  p a r t  o f  t h e  Oscura 

Mountains and i n  t h e  San Andres Mountains.  

Three f a c i e s  o f  t h e  Oscura p l u t o n  a r e  r e c o g n i z e d :  medium- t o  

c o a r s e - g r a i n e d  g r a n i t e ,  f o l i a t e d  and p o r p h y r i t i c  g r a n i t e ,  and a  

younger l e u c o g r a n i t e .  T h i s  g r a n i t e  i s  s i m i l a r  i n  comp,os i t ion  t o  

t h e  C a p i t o l  Peak p l u t o n  and i s  c l a s s i f i e d  a s  a  h igh-po tass ium, .  low 
\ 

r a r e - e a r t h  e l e m e n t s  g r a n i t e  by Condie ( 1 9 7 8 ) .  Accessory  m i n e r a l s  

i n  t h i s  g r a n i t e  i n c l u d e  b i o t i t e ,  m u s c o v i t e ,  a p a t i t e ,  z i r c o n ,  and 

sphene  . 
The Hansonburg mining d i s t r i c t  encompasses t h e  w e s t e r n  f a c e  o f  

t h e  mounta ins .  Copper,  l e a d ,  f l u o r i t e ,  and b a r i t e  have been 

produced i n t e r m i t t a n t l y  s i n c e  1901  from v e i n s  i n  t h e  P a l e o z o i c .  

s e d i m e n t s .  

The s o u t h e r n  p a r t  o f  t h e  Oscura Mountains h a s  n o t  been examined 

i n  t e r m s  o f  uranium o r  thor ium p o t e n t i a l  because  t h e  a r e a  was 

withdrawn 'from m i n e r a l  e x p l o r a t i o n  i n  1940 ' s ,  b e f o r e  t h e  uranium - 

e x p l o r a t i o n  boom i n  t h e  1950's. The d a t a  from a  d e t a i l e d  geochemical  

su rvey  o f  t h e  San Andres and Oscura Mountains h a s  been r e l e a s e d  by 

t h e  U . S .  Department of  Energy ( L a ~ e l f e  and  o t h e r s ,  1981,  append ix  

111); b u t  h a s  n o t  been e v a l u a t e d  a t  t h i s  t i m e .  B i r s o y  (1977) has  

examined uranium and thor ium c o n c e n t r a t i o n s  i n  t h e  Hansonburg 

f l u o r i t e .  Recent  mining h a s  a l s o  exposed s e v e r a l  r h y o l i t e  d i k e s  
. . .  



i n  t h e  ~ a n s o n b u ; ~  a r e a  which may w a r r a n t  f u r t h e r  i n v e s t i g a t i o n .  

R e f e r e n c e s :  B i r s o y  ( 1 9 7 7 ) ;  Budding and  Condie ( 1 9 7 5 ) ;  Condie  

(1973)  ; Condie a n d  Budding  (1979)  ; K o t t l o w s k i  (1953)  ; K o t t l o w s k i  

and  Steensma (1979)  ; L i n d g r e n ,  G r a t o n ,  and  Gordon (1910)  ; McAnulty 

(1978)  ; Muehlbe rge r  a n d  Denison  (1964)  ; W i l l i a m s  , F . E .  ( -1966) .  

San Andres  Moun ta ins ,  S o c o r r o ,  S i e r r a ,  and  Dofia Ana C o u n t i e s  

The San Andres  Moun ta ins '  i n  s o u t h - c e n t r a l  N e w  Mexico a r e  

bounded o n  t h e  e a s t  by t h e  T u l a r o s a  V a l l e y  and  on t h e  w e s t  by t h e  

. J o r n a d o  d e l  Muerto ( f i g .  1 ) .  The n o r t h e r n  end  o f  t h e  r a n g e  i s  

Sounded by Mockingbi rd  Gap a n d  t h e  Oscura  Mounta ins  and  t h e  

s o u t h e r n  e n d  i s  bounded by t h e  San A u g u s t i n  Pass a n d  t h e  Organ 

Mounta ins .  

C P r e c a m b r i a n  r o c k s  a r e  t h e  o l d e s t  rock  u n i t s  . i n  t h e  San Andres  

Mountains  and  c o n s i s t  o f  s i x  g r a n i t i c  p l u t o n s :  t h e  C a p i t o l  Peak ,  

Mockingbi rd  Gap, S t r a w b e r r y  Peak ,  Mayberry ,  San Andres ,  and  

M i n e r a l  H i l l  p l u t o n s .  The Mock ingb i rd  Gap, Mayberry,  S t r a w b e r r y  

Peak ,  and  M i n e r a l  H i l l  p l u t o n s  a r e  h i g h - p o t a s s i u m ,  h i g h  r a r e - e a r t h  

e l e m e n t s  g r a n i t e s .  The C a p i t o l  Peak and  San Andres  p l u t o n s  are 

h i g h - p o t a s s i u m ,  low r a r e - e a r t h  e l e m e n t s  g r a n i t e s  (Cond ie ,  1 9 7 8 ) .  

The S t r a w b e r r y  Peak a n d  Mayberry p l u t o n s  c o n s i s t  o f  a c c e s s o r y  

a l l a n i t e ,  s p h e n e ,  a p a t i t e ,  a n d  z i r c o n  and  t h e  C a p i t o l  Peak p l u t o n  

c o n s i s t s  o f  a c c e s s o r y  m u s c o v i t e  and  b i o t i t e .  P e g m a t i t e s  i n t r u d e  

t h e s e  g r a n i t e s .  The g r a n i t i c  p l u t o n s  exposed  i n  t h e s e  m o u n t a i n s  

have  m i n e r a l o g i e s  and  c h e m i s t r i e s  s i m i l a r  t o  g r a n i t i c  r o c k s  found 

a s s o c i a t e d  w i t h  p l u t o n i c - r e l a t e d  uranium d e p o s i t s ;  however ,  t h e  

San  Andres  Mounta ins  l i e  on  t h e  Whi te  Sands  Missile Range and have  



n o t  been  open  f o r  m i n e r a l  e x p l o r a t i o n  s i n c e  b e f o r e  t h e  u ran ium 

boom in t ,he  1 9 5 0 ' s .  

Numerous p u r p l e  f l u o r i t e  and  b a r i t e  d e p o s i t s  o c c u r  i n  t h e s e  

m o u n t a i n s  a n d  it i s  rumored t h a t  a  uran ium m i n e r a l  was found  

o c c u r r i n g  w i t h  p u r p l e  f l u o r i t e  somewhere i n  t h e  San  Andres  Moun ta ins .  

Uranium h a s  b e e n  r e p o r t e d  from a f a u l t  zone i n  t h e  Pe rmian  Abo 

F o r m a t i o n  n e a r  B lack  Top Mountain (Templa in  and  Dotterer, 1978)  . 
Precambr ian  metamorphic  r o c k s  o c c u r  i n  t h e s e  m o u n t a i n s  b u t  no 

u n c o n f o r m i t i e s  or q u a r t z - p e b b l e  c o n g l o m e r a t e s  have  been  r e c o g n i z e d .  

The d a t a  f rom a d e t a i l e d  geochemica l  s u r v e y  o f  t h e  San Andres  a n d  

Oscura  Moun ta ins  h a s  been  r e l e a s e d  by t h e  U.S. Depar tment  o f  

Ene rgy  (LaDelfe a n d  o t h e r s ,  1981,  a p p e n d i x  111); b u t  h a s  n o t  been  

e v a l u a t e d  a t  t h i s  t i m e .  

4!E R e f e r e n c e s :  Anderson ,  E . C .  (1955)  ; Anonymous (1955)  ; Bachman 

(1965)  ; Bachman and  Harbour  (1970)  ; Bachman and  Myers (1963 ,  1963)  ; 

Budding and  Condie (1975)  ; Condie (1978)  ; Condie and  Budding (1979)  ; 

Dunham (1935)  ; H a r l e y  (1934)  ; K a l l i o k o s k i ,  L a n g f o r d ,  and  Ojakangas  

(1978)  ; K o t t l o w s k i  (1955,  1961)  ; K o t t l o w s k i ,  F lower ,  Thompson, 

and  F o s t e r  (1956)  ; Lasky (1932)  ; McAnulty (1978)  ; Muehlbe rge r  and  

Den i son  ( 1 9 6 4 ) ;  Ro th rock  ( 1 9 7 0 ) ;  S e a g e r  ( 1 9 8 1 ) ;  Templa in  and  

Dotterer (1978)  ; U.S. G e o l o g i c a l  S u r v e y  (1965)  ; W i l l i a m s ,  F.E. (1966)  . 

L i n c o l n  County P o r p h y r y  B e l t  

The L i n c o l n  County p o r p h y r y  b e l t  c o n s i s t s  o f  a  series o f  

T e r t i a r y  a l k a l i n e  i g n e o u s  r o c k s  f o r m i n g  t h e  G a l l i n a s ,  J i c a r i l l a ,  

and  C a p i t a n  Mounta ins  and  C a r r i z o  Peak and  S i e r r a  B l a n c a  ( f i g .  8 ) .  

. P r e c a m b r i a n  g r a n i t e s  a n d  g n e i s s e s  a r e  e x p o s e d  o n l y  i n  t h e  G a l l i n a s  
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Mountains.  

R a d i o a c t i v e  o c c u r r e n c e s  a r e  known t o  o c c u r  i n  e i g h t  mining 

d i s t r i c t s  o r  a r e a s  ( a p p e n d i x  I ) :  G a l l i n a s  Mounta ins ,  White Oaks, 

J i c a r i l l a ,  Nogal ,  and C a p i t a n  d i s t r i c t s  and t h e  C a r r i z o z o  a r e a ;  

and a r e  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  a l k a l i n e  r o c k s .  Hydrothermal-  

v e i n  d e p o s i t s  o f  g o l d ,  s i l v e r ,  l e a d ,  z i n c ,  c o p p e r ,  f l u o r i t e ,  and 

t u n g s t e n  and molybdenum and manganese d e p o s i t s , a l s o  a p p e a r  t o  be 

r e l a t e d  t o  t h e  a l k a l i n e  r o c k s .  Contac t -metasomat ic  i r o n  d e p o s i t s ,  

some o f  which a r e  r a d i o a c t i v e ,  o c c u r  i n  t h e  T e c o l o t e ,  White Oaks, 

G a l l i n a s ,  C a p i t a n ,  and J i c a r i l l a  d i s t r i c t s  ( append ix  I ) .  

The G a l l i n a s  Mountains mining d i s t r i c t  i n  n o r t h w e s t e r n  L i n c o l n  

County i s  n o t e d  f o r  i t s  fluorite-copper-bastnaesite and i r o n  

d e p o s i t s .  The f luor i t e -copper -bas tnaes i t e  d e p o s i t s  o c c u r  i n  b r e c c i a  

(I: and f a u l t  zones w i t h i n  t h e  Permian Yeso Format ion  i n  t h e  v i c i n i t y  

o f  s y e n i t e  t o  monzonite  l a c c o l i t h s  and s i l l s .  The d i s t r i c t  h a s  

produced 7 1  t o n s  o f  b a s t n a e s i t e ,  a  r a r e - e a r t h  e lement  c a r b o n a t e  

m i n e r a l  c o n t a i n i n g  some uranium and thor ium.  B a s t n a e s i  t e  . i s  

r e p o r t e d  a s  o c c u r r i n g  i n  most o f  t h e  p r o s p e c t s  i n  t h i s  d i s t r i c t  

( append ix  I ) .  F l u o r i t e ,  s i l v e r ,  l e a d ,  c o p p e r ,  and z i n c  have a l s o  

, been produced from t h e s e  mines.  The i r o n  d e p o s i t s  show a  c l o s e  

r e l a t i o n s h i p  t o  t h e  i n t r u s i v e  c o n t a c t s  w i t h i n  t h e  s y e n i t e  and 

f o l d e d  l i m e s t o n e s  o f  t h e  Yeso Format ion .  E p i d o t e  and t r e m o l i t e  

a r e  common qangue m i n e r a l s  and m a g n e i t t e  and  h e m a t i t e  a r e  t h e  

dominant o r e  m i n e r a l s .  The h i g h e s t  r a d i o a c t i v e  a n o m a l i e s  a r e  .- 

a s s o c i a t e d  w i t h  t h e  h i g h e s t  c o n c e n t r a t i o n s  o f  m a g n e t i t e  and 

h e m a t i t e ,  a l t h o u g h  t h e  r a d i o a c t i v e  m i n e r a l s  have n o t  y e t  been 

i d e n t i f i e d  ( p e r s o n a l  r e c o n n a i s s a n c e ,  August ,  1980) . ev 



Lone Mountain (Whi t e -Oaks  d i s t r i c t )  c o n s i s t s  o f  a  q u a r t z  

monzon i t e  i n t r u s i v e  composed o f  q u a r t z ,  m i c r o c l i n e ,  a n t i p e r t h i t e ,  

and  v a r i o u s  m a f i c  m i n e r a l s .  G o l d - t u n g s t e n  d e p o s i t s  ( two o f  which 

a r e  r a d i o a c t i v e )  and  r a d i o a c t i v e  i r o n  d e p o s i t s  o c c u r  a r o u n d  t h e  

Lone Mountain s t o c k .  The g o l d - t u n g s t e n  d e p o s i t s  a r e  o f  a  

h y d r o t h e r m a l  o r i g i n  and  found  i n  f r a c t u r e s  and b r e c c i a  zones  o f  

monzon i t e  t o  r h y o l i t e  d i k e s  i n t r u d i n g  t h e  P a l e o z o i c  s e d i m e n t s .  

Con tac t -me tasomat i c  i r o n  d e p o s i t s  o c c u r  i n  t h e  a d j a c e n t  s e d i m e n t s ,  

e s : p e c i a l l y  where  t h e s e  s e d i m e n t s  have been  f o l d e d ,  n e a r  t h e  

i n t r u s i v e  c o n t a c t s .  These  d e p o s i t s  a r e  r a d i o a c t i v e  ( a p p e n d i x  I )  

and  t o r b e r n i t e  and m e t a t o r b e r n i t e  have  been  r e p o r t e d  from t h e  

P r i n c e  mine o n  t h e  n o r t h  s i d e  o f  Lone Mountain ( R . H .  Weber, p e r s o n a l  

communica t ion ,  J u l y  1 3 ,  1981)  . 

c= The S i e r r a  B l a n c a  i n  t h e  Nogal and  B o n i t a  d i s t r i c t s  ( p a r t l y  

i n  t h e  White  Mountain w i l d e r n e s s  a r e a )  c o n s i s t  o f  3 , 3 4 0  f e e t  o f  

v o l c a n i c  r o c k s .  F o u r  ma jo r  a l k a l i n e  s t o c k s  i n t r u d e  t h e  v o l c a n i c s :  

R i a l t o  ( m o n z o n i t e )  , B o n i t o  ( s y e n i t e )  , Three  R i v e r s  ( l e u c o - s y e n i t e  

p o r p h y r y )  , and Chaves Mountain ( s y e n i t e )  s t o c k s  and  p r o v i d e  

f a v o z a b l e  h o s t  r o c k s  f o r  p o t e n t i a l  r a d i o a c t i v e  d e p o s i t s .  B l a c k  

(1977)  d e s c r i b e s  t h e  r h y o l i t e  p l u g s  and  d i k e s  o f  t h e  Cone Peak 

r h y o l i t e  a s  a  l i k e l y  t a r g e t  f o r  uran ium m i n e r a l i z a t i o n .  Minor 

r a d i o a c t i v e  o c c u r r e n c e s  are found  i n  t h e  a r e a  ( a p p e n d i x  I )  and  

s e v e r a l  molybdenum d e p o s i t s  o r  o c c u r r e n c e s  a r e  p r e s e n t  (Segerst,rom 
-2 

and  o t h e r s ,  1975,  p .  21 -22) .  

The C a p i t a n  Mounta ins  a r e  formed by a n  a l a s k i t e  t o  monzon i t e  

i n t r u s i v e  s t o c k ,  which  p r o b a b l y  r e p r e s e n t s  t h e  most  s i l i c e o u s  m a j o r  

& - i n t r u s i v e  i n  t h e  L i n c o l n  County p o r p h y r y  b e l t .  Two i r o n  d e p o s i t s ,  



the Smokey Iron mine (Pittsburg and Grace claims, presently active) 

and the Copeland Canyon claims, are radioactive; however, most of 

the radioactive occurrences in this area are thorium-bearing veins 

(appendix I). Numerous claims have been staked in the past for 

uranium and thorium and a test shipment of "no pay" low-grade uranium 

ore was shipped from the Bear Canyon mine (table.4). One vein at the 

Bareljon No. 1 claim is reported as having significant uranium content 

(appendix I). Other potential commodities associated with the Capitan 

Mountains stock include rare-earth elements, molybdenum, iron, 

copper, and gold. The Capitan Mountains are extremely rugged and 

the higher elevations are now within the Capitan Mountains Wilderness 

area. 

References: Anderson, E.C. (1954, 1957); Black, K.D. (1977); Collins, 

G.E. (1956); Collins, G.E., and Mallory (1954); Dale and McKinney 

(1960); Elston and Snider (1964); Giles and Thompson (1972); Glass 

and Smalley (1945) ; Griswold (1959) ; Griswold and Missaghi (1964) ; 

Holser (1959b); Kelley, F.J. (1962) ; Kelley, V.C. (1949, 1971, 1972) ; . 

Mar-janiemi and Basler (1972) ; McAnulty (1978) ; Moore (1965) ; Patton 

(1951) ; Perhac (1970) ; Perhac and Heinrich (1963, 1964) ; Poe (1965) ; 

Ryberg (1968) ; Schnake (1977) ; Segerstrom and Ryberg (1974) ; 

Segerstrom, Stotelmeyer, Williams, and Cordell (1975); Sheridan 

(1947); Sidwell (1946); Smith, C.T. and others (1964); Soul6, J.H. 

(1946a); Staatz (1974); Thompson, T.B. (1964, 1968, 1972, 1973); 

-* Twenhofel and Brick (1956) ; U.S. Atomic Energy Commission (1970) ; 

U.S. Geological Survey (1965); Walker and Osterwald (1956, 1963); 

Willard and Jahns (1974) ; Williams, F.E. (1366) . 
Cs 



Sac ramen to  Moun ta ins ,  O t e r o  County 

The Sac ramen to  Mounta ins  form p a r t  o f  t h e  e a s t e r n  bounda ry  

o f  t h e  B a s i n  a n d  Range P r o v i n c e  ( f i g .  1) . S i e r r a  B l a n c a  l i e s  t o  

t h e  n o r t h  a n d  t h e  Gaudalupe a n d  Delaware  Mounta ins  t o  t h e  s o u t h .  

The T u l a r o s a  v a l l e y  l i e s  t o  t h e  w e s t  o f  t h e s e  m o u n t a i n s  a n d  t h e  

P e c o s  R i v e r  v a l l e y  a n d  t h e  G r e a t  P l a i n s  l i e  t o  t h e  e a s t .  

A s m a l l  e x p o s u r e  o f  P r e c a m b r i a n  metamorphic  r o c k s  o c c u r s  on 

t h e  w e s t e r n  f l a n k s  o f  t h e  Sac ramen to  Mounta ins  n e a r  N i g g e r  Ed 

Canyon ( P r a y ,  1 9 6 1 ) .  A l though  no  P r e c a m b r i a n  u n c o n f o r m i t i e s  o r  . 

q u a r t z - p e b b l e  c o n g l o m e r a t e s  have  b e e n  r e c o g n i z e d  i n  t h e s e  m o u n t a i n s ,  

t h e  P r e c a m b r i a n  r o c k s  a r e  unconfo rmab ly  o v e r l a i n  b y  P a l e o z o i c  

r o c k s  wh ich  c o n t a i n  r a d i o a c t i v e  o c c u r r e n c e s .  

D i o r i t e  p o r p h y r y  a n d , c a m p t o n i t e  p o r p h y r y  s i l l s  and  d i k e s  

c, i n t r u d e  t h e  P r e c a m b r i a n  a n d  P a l e o z o i c  r o c k s  a n d  a p p e a r  t o  b e  

cogmamatic  ( A s q u i t h ,  1974)  . A d i o r i t e  p o r p h y r y  o c c u r s  a t  t h e  

V i r g i n i a  mine  i n  t h e  T u l a r o s a  d i s t r i c t  a n d  may b e  r e l a t e d  t o  t h e  

c o p p e r  m i n e r a l i z a t i o n  o c c u r r i n g  i n  t h e  Abo F o r m a t i o n  ( P e r m i a n ) .  

F i e l d  r e c o n n a i s s a n c e  o f  t h i s  mine  a n d  t h e  a d j a c e n t  a r e a  r e v e a l e d  

o n l y  s l i g h t l y  above  background r a d i o a c t i v i t y  ( p e r s o n a l  f i e l d  

n o t e s ,  Augus t  4 ,  1 9 8 1 ) .  

R e f e r e n c e s :  A s q u i t h  ( 1 9 7 3 a , b ,  1 9 7 4 ) ;  K a l l i o k o s k i ,  L a n g f o r d ,  a n d  - 

Ojakangao  (1977)  ; P r a y  (1961)  . 
* 

P a j a r i t o  Mounta in ,  Otero County 

P a j a r i t o  Mountain l i e s  i n  n o r t h e a s t e r n  p a r t  o f  t h e  Mescalero 

I n d i a n  R e s e r v a t i o n ,  O t e r o  County ( f i g .  1) and  rises a b o u t  600 f e e t  

C above  t h e  p l a t e a u  t o  a n  e l e v a t i o n  o f  8 ,014  f e e t .  C r y s t a l l i n e  r o c k s  



. . 

p r o b a b l y  o f  P r e c a m b r i a n  a g e ,  a r e  exposed  i n  t h e  c e n t e r  o f  t h e  

moun ta in  and  c o n s i s t s  o f  somber -co lo red  m e l a s y e n i t e ,  which  

l o c a l l y  g r a d e s  i n t o  a monzon i t e  o r  q u a r t z - s y e n i t e .  A g r a n i t o i d  

s y e n i t e  i n t r u d e s  t h e  m e l a s y e n i t e  and  p e g m a t i t i c  s y e n i t e  i n t r u d e s  

t h e  o l d e r  i n t r u s i v e s .  A l though  no r a d i o a c t i v e  o c c u r r e n c e s  have  

been  r e p o r t e d  from t h i s  a r e a ,  t h e s e  r o c k s  a r e  c o n s i d e r e d  f a v o r a b l e  

f o r  c o n t a i n i n g  u ran ium o r  t h o r i u m  v e i n s  s i n c e  t h o r i u m  v e i n s  and' 

c a r b o n a t i t e s  a r e  a s s o c i a t e d  w i t h  s y e n i t i c  b o d i e s  i n  s o u t h e r n  

Co lo rado .  

R e f e r e n c e s :  Condie  and  Budding (1979)  ; K e l l e y ,  V . C .  (1969)  ; 

PIot ts  a n a  Gaa l  ( 1 9 6 0 ) .  

~ a r i l l a -  Moun ta ins ,  O t e r o  .County 

c The J a r i l l a  Moun ta ins  l i e  i n  t h e  T u l a r o s a  v a l l e y  n e a r  

0rogr .ande  and c o n s i s t  o f  a s m a l l  r a n g e  o f  h i l l s  a b o u t .  s i x  m i l e s  

wide a n d .  t e n  m i l e s  l o n g  ( f i g .  1) . I n t r u s i v e  i g n e o u s  r o c k s  form 

t h e  b u l k  o f  t h e  r a n g e  and  are o f  i n t e r m e d i a t e  c o m p o s i t i o n .  Major  

r o c k  t y p e s  i n c l u d e  b i o t i t e  s y e n o d i o r i t e ,  l e u c o r h y o l i t e ,  monzon i t e -  

a d a m e l l i t e ,  a d a m e l l i t e ,  a n d  b a s i c  t o  i n t e r m e d i a t e  d i k e s .  C o n t a c t  

metamorphism o f  t h e  s e d i m e n t s  o c c u r s  a t  t h e  i n t r u s i v e  c o n t a c t s .  

T h r e e  p r i n c i p l e  t y p e s  o f  o r e  d e p o s i t s  have  been  r e c o g n i z e d :  

c o n t a c t - m e t a s o m a t i c  i r o n  d e p o s i t s ,  c o n t a c t - m e t a s o m a t i c  c o p p e r  

and  l e a d - s i l v e r - g o l d  d e p o s i t s ,  and  placer g o l d  d e p o s i t s .  Two 

uranium a n d  t h o r i u m  a n a l y s e s  have  b e e n  r e p o r t e d  by Edwards (1975)  

a n d  Malan (1972)  t o  be low compared t o  o t h e r  i g n e o u s  r o c k s  i n  

N e w  Mexico. One r a d i o a c t i v e  o c c u r r e n c e  h a s  been  r e p o r t e d  ( a p p e n d i x  

I ) .  Con tac t -me tasomat i c  i r o n  d e p o s i t s  i n  L i n c o l n  County are 
b .  



r a d i o a c t i v e  and  may i n d i c a t e  s i m i l a r  o r e  d e p o s i t s  i n  t h e s e  

f- m o u n t a i n s .  

~ e f e r e n c e s :  Bloom (1975)  ; Edwards (1975)  ; Malan (1972)  ; Schmidt  

. and Craddock.  (1964)  . 

Cornudas  Moun ta ins ,  O t e r o  County 

The Cornudas  Moun ta ins  a r e  i n  s o u t h e r n  O t e r o  County  a n d  form 

t h e  n o r t h e r n  p a r t  o f  a n  i n t r u s i v e  a l k a l i c  b e l t  e x t e n d i n g  i n t o  

Texas  ( f i g .  1 ) .  Rock t y p e s  i n  t h e  a r e a  i n c l u d e  s y e n i t e ,  p h o n o l i t e ,  

and  a p l i t e .  

A complex s y s t e m  o f  i r r e g u l a r  b o d i e s  o f  c a l c i t e ,  q u a r t z ,  

l i m o n i t e , a n d  s i d e r a t e  o c c u r s  i n  t h e  a r e a  and  anomalous  amounts  

o f  r a r e - e a r t h  e l e m e n t s ,  Nb, Rb, L i ,  and Z r  have  been  r e p o r t e d  

c (Meeves,  1 9 6 6 ) .  Uranium o c c u r s  i n  t h e  L l e w e l l y n  and  J o n e s  

p r o s p e c t s  n e a r  Wind Mountain a n d  t h o r i u m - b e a r i n g  v e i n s  i n t r u d e  

t h e  s e d i m e n t s  n o r t h w e s t  o f  Wind Mountain ( C o l l i n s ,  1 9 5 8 ) .  The 

g e o l o g y  a n d  m i n e r a l i z a t i o n  o f  t h e  Cornudas  Mounta ins  h a s  n o t  

r e c e i v e d  much a t t e n t i o n .  However, t h o r i u m - b e a r i n g  v e i n s  a r e  

common i n  a l k a l i c  t e r r a i n s  and  more v e i n s  may e x i s t  i n  t h i s  a r e a .  

R e f e r e n c e s  : Barker, D.S. and Long (1974) ; Clabaugh (1941, 1950) ; Coll ins ,  G.E. 

( 1 9 5 8 ) ;  H o l s e r  (1959a ,  b )  ; Meeves ( 1 9 6 6 ) ;  Timm (1941)  ; Zapp ( 1 9 4 1 ) .  

F r a  C r i s t o b a l  Range, S i e r r a  County 

The F r a  C r i s t o b a l  Range l i e s  eas t  o f  E l e p h a n t  B u t t e  R e s e r v o i r ,  

n o r t h e a s t  o f  T r u t h  o r  Consequences and forms p a r t  o f  t h e  e a s t e r n  

edge  o f  t h e  Rio Grande r i f t .  T h i s  a r e a  i s  o n  p r i v a t e  l a n d  o f  t h e  

P e d r o  Armendar i s  G r a n t .  P r e c a m b r i a n  g r a n i t e ,  s c h i s t ,  h o r n b l e n d e  



d i o r i t e ,  and  p e g m a t i t e s  a r e  exposed  a l o n g  t h e  w e s t e r n  f l a n k  o f  t h e s e  

m o u n t a i n s .  Most o f  t h e  r a n g e  i s  composed o f  P a l e o z o i c  s e d i m e n t s .  

T h i s  r a n g e  i s  n o t  h i g h l y  m i n e r a l i z e d ;  o n l y  a  few f l u o r i t e  and  

c o p p e r - g a l e n a - g o l d  v e i n s  have  been  d e s c r i b e d .  Anomalous r a d i o a c t i v i t y  

o c c u r s  w i t h  p u r p l e  f l u o r i t e  v e i n s  . (Anderson ,  1955)  . One sample  

o f  a h i g h l y  a l t e r e d ,  r e d ,  c o a r s e - g r a i n e d  g r a n i t e  c o n t a i n s  up t o  

0 .20% U 3 0 8  (Templa in  and  :mtterer, 1978)  . 

R e f e r e n c e s :  Anderson ,  E . C .  (1955)  ; Anonymous (1955)  ; Boyd (1955)  ; - 

Condie a n d  Budding ( 1 9 7 8 ) ;  H a r l e y  ( 1 9 3 4 ) ;  J a c o b s  ( 1 9 5 6 ) ;  McCleary 

(1960)  ; Templa in  and  Dotterer (1978)  ; Thompson, S.  111 (195Sa ,b )  . 

C a b a l l o  Moun ta ins ,  S i e r r a  and  Dofia Ana C o u n t i e s  

The C a b a l l o  Mounta ins  form p a r t  o f  t h e  e a s t e r n  e d g e  o f  t h e  

g- R i o  Grande r i f t  zone ( f i g .  1) . a n d  c o n s i s t  o f  P r e c a m b r i a n  r o c k s  

unconformably  o v e r l a i n  by P a l e o z o i c  s e d i m e n t s .  P r e c a m b r i a n  g n e i s s i c  

g r a n i t e ,  s y e n i t e ,  q u a r t z  monzon i t e  ( t h e  C a b a l l o  p l u t o n )  and  a n  

a m p h i b o l i t e  complex o c c u r s  i n  t h i s  a r e a  (Condie  and Budding ,  1 9 7 9 ) .  

Most o f  t h e s e  m o u n t a i n s  c o n s i s t  o f  P a l e o z o i c  s e d i m e n t s .  

Red s y e n i t e s  ( m i c r o c l i n e - r i c h  b o d i e s )  i n  t h e  Red H i l l s  a r e a  

o f  s o u t h w e s t e r n  C a b a l l o  Mounta ins  c o n t a i n  anomalous amounts  o f  

uran ium and  t h o r i u m  ( S t a a t z  and  o t h e r s ,  1965;  a p p e n d i x  I )  . These  

s y e n i t e s  may b e  r e l a t e d  t o  metasomat i sm,  s im i l a r  t o  t h e  f e n i t i z a t i o n  

which  c h a r a c t e r i z e s  c a r b o n a t i t e  i n t r u s i v e s  (McLemore, 1980a ,  b ;  

S t a a t z  and  o t h e r s ,  1 9 6 5 ) .  L a r g e r  s y e n i t e  b o d i e s  i n  t h e  c e n t r a l  

p o r t i o n  o f  t h e  C a b a l l o  Mounta ins  may a l s o  b e  a  p r o d u c t  o f  

metasomat i sm;  i f  s o ,  t h e y  may c o n t a i n  uran ium and  t h o r i u m  

m i n e r a l i z a t i o n .  
b - 



~adioactive occurrences have been reported along fault zones 

q in ~recambrian rocks and along the fault contacts between 

~recambrian granite and Paleozoic limestone (appendix I). Radio- 

active fluorite veins of Tertiary age also are reported by Boyd 

(1955). Low-temperature vein deposits of lead, copper, and 

fluorite are scattered throughout the Caballo Mountains; many of 

them appear to be low in uranium and thorium (personal 

reconnaissance, July, 1980; U.S. Atomic Energy Comnission 

preliminary reconnaissance reports). Minor gold, silver, and. 

barite veins occur in the area. 

The most likely hosts for potential uranium and thorium 

deposits in this area are the Precambrian ( ? )  syenites, the fault 

zones within the Precambrian rocks, and between the Precambrian 

and Paleozoic rocks. Detailed mapping of these areas is needed 

for a better estimate of the uranium-thorium potential. 

References: Anderson, E.C. (1954, 1955); Anderson, O.J. (1980); 

.Anonymous (1955); Boyd (1955); Boyd and Wolfe (1953); Co~idie and 

Budding (1979) ; Dale and McKinney (1960) ; Doyle (1951) ; Dunham 

- (1935) ; Harley (1934) ; Jahns, Kottlowski, and Kuellmer (1955) ; 

Kelley, V.C. and Silver (1952) ; Mason (1976) ; McAnulty (1978) ; 

Melancon (1952) ; Rothrock (1946, 1970) ; Seager (1973a) ; Silver 

(1955) ; Staatz, Adams, and Conklin (1965) ; Templain and 'Dotterer 

(1978); U.S. Geological Survey (1965); van Alstine (1976); Williams, I 

F.E. (1966); U.S. Atomic Energy Cominission (1970). 

Mogollon-Datil Volcanic Province 

The Mogollon-Datil volcanic province is part of a large 



v o l c a n i c  b e l t  of  Ol igocene  t o  Miocene age  e x t e n d i n g  from Oregon 

C - southwards  i n t o  Mexico and c o n s i s t s  o f  400-500 c a u l d r o n s  ( E l s t o n ,  

1 9 7 8 ) .  T h i s - f i e l d  e x t e n d s  o v e r  seven  c o u n t i e s  i n  s o u t h w e s t e r n  

New Mexico ( S o c o r r o ,  C a t r o n ,  S i e r r a ,  G r a n t ,  ~ o 6 a  Ana, Luna, and 

Hida lgo)  a n d  c o n s i s t s  o f  numerous mountain r a n g e s ,  some o f  which 

a r e  d e s c r i b e d  s e p a r a t e l y  i n  t h i s  r e p o r t  ( f i g .  3 ) .  

Volcan ic  c a u l d r o n s  form t h e  c o r e s  o f  many o f  t h e s e  mounta ins  

and many c a u l d r o n s  have  n o t  'been mapped i n  d e t a i l .  These c a u l d r o n s  

t e n d  t o  form c l u s t e r s  and o c c a s i o n a l l y  o v e r l a p  o l d e r  c a u l d r o n  

complexes.  G r a n i t i c  s t o c k s  i n t r u d e  t h e  c a u l d r o n  c e n t e r s  and t h e  

r i n g  f r a c t u r e s .  Precambrian  basement r o c k s  t e n d  t o  be  exposed i n  

o r  a round t h e  c a u l d r o n  complex. 

Lead, c o p p e r ,  z i n c ,  and molybdenum d e p o s i t s  o c c u r  a l o n g  t h e  

g- r i n g  f r a c t u r e  zones o f  r e s u r g e n t  c a u l d r o n s  ( E l s t o n ,  1978) and  

f l u o r i t e  m i n e r a l i z a t i o n  i s  widespread  t h r o u g h o u t  t h e  p r o v i n c e .  

Porphyry copper  d e p o s i t s  o c c u r  i n  T e r t i a r y  g r a n i t i c  s t o c k s  i n  

Gran t  County. Uranium d e p o s i t s  t e n d  t o  b e  a s s o . c i a t e d  w i t h  t h e  

more s i l i c e o u s  v o l c a n i c  c e n t e r s  ( E l s t o n , . 1 9 7 8 ) ;  t h e y  o c c u r  a s  

u r a n i n i t e - p i t c h b l e n d e  vein-s ,  r a d i o a c t i v e  o p a l  i n  r h y o l i t e  f l o w s ,  

' a n d  r a d i o a c t i v e  f l u o r i t e  v e i n s .  A l l  rock  u n i t s  w i t h i n ,  a t ,  and 

a d j a c e n t  t o  t h e  c a u l d r o n  marg ins ,  a r e  f a v o r a b l e  s i tes  f o r  

volcanogenic uranium d e p o s i t s .  

V o l c a n i c  r o c k s  a s s o c i a t e d  w i t h  t h e  Moqollon c a u l d r o n  i n  C a t r o n  

County a r e  c o n s i d e r e d  f a v o r a b l e  f o r  v o l c a n o g e n i c  uranium d e p o s i t s  

by White and F o s t e r  ( 1 9 8 1 ) .  The Baby mine, once  a  p r o d u c t i v e  

uranium and g o l d  mine ( t a b l e  4 1 ,  and t h e  Evelyn p r o s p e c t  a r e  

l o c a t e d  a l o n g  f r a c t u r e s  w i t h i n  t h e  Whitewater  Creek member o f  t h e  





Cooney R h y o l i t e  Tuf f  . 
The Red Mountain Cauldron,  i n  t h e  Blue  Range W i l d e r n e s s  a r e a ,  

may a l s o  have uranium m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  i t .  An 

a e r i a l - r a d i o m e t r i c  anomaly and f l u o r i t e  o c c u r r e n c e s  a r e  a s s o c i a t e d  

w i t h  t h i s  c a u l d r o n  (White and F o s t e r ,  1 9 8 1 ) .  

The Alum Mountain a r e a ,  s o u t h  o f  t h e  G i l a  C l i f f  d w e l l i n g s  

and su r rounded  by t h e  G i l a  W i l d e r n e s s  a r e a ,  i s  s l i g h t l y  e n r i c h e d  

i n  molybdenum and vanadium; a l t h o u g h  no uranium o c c u r r e n c e s  o r  

anomal ies  were found by White and F o s t e r  ( 1 9 8 1 ) .  However, t h e  

s u r r o u n d i n g  c o u n t r y  r o c k s  a r e  h y d r o t h e r m a l l y  a l t e r e d  and numerous 

anomal ies  on a e r i a l - r a d i o m e t r i c  s u r v e y s  and s t ream-sediment  and 

w a t e r  a n a l y s e s  o c c u r  i n  t h e  v i c i n i t y  o f  Alum Mountain. Geo log ic  

mapping and geochemical  sampl ing  a r e  needed t o  a d e q u a t e l y  e v a l u a t e  

c- t h e  m i n e r a l  p o t e n t i a l .  

The porphyry  c o p p e r  d e p o s i t s  i n  Gran t  County (Tyrone ,  Santa.  

R i t a ,  and Hanover mines )  may need t o  be  r e - e v a l u a t e d  i n  t e r m s  o f  

t h e i r  uranium p o t e n t i a l .  Uranium o c c u r r e n c e s  a r e  found a t  Tyrone 

and S a n t a  R i t a  ( A l l i s o n  and Ove, 1957;  Foran and P e r h a c ,  1954; 

Granger and o t h e r s ,  1 9 5 2 ;  ~ o l e s s a r ,  1970; Raup, 1953) and may 

i n d i c a t e  t h e  p o s s i b i l i t y  o f  p r o d u c i n g  uranium a s  a  byproduc t  o f  

copper  p r o d u c t i o n  a s  i n  some of  t h e  Ar izona  and Utah porphyry  

d e p o s i t s .  O ' N e i l l  and Thiede  (1981) c o n s i d e r  t h e  Tyrone l a c c o l i t h  

a s  f a v o r a b l e  f o r  c o n t a i n i n g  uranium d e p o s i t s .  

The Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e  c o n t a i n s  numerous 

f a v o r a b l e  env i ronments  and h o s t  r o c k s  f o r  p o t e n t i a l  nonsands tone  

uranium d e p o s i t s ;  many o f  t h e s e  a r e a s  n o t  a l r e a d y  d i s c u s s e d  a r e  

I&,- 
d e s c r i b e d  s e p a r a t e l y  f o l l o w i n g  t h i s  d i s c u s s i o n .  W i l d e r n e s s  a r e a s  



and national forests occupy a large portion of this vsst volcanic 

R province. 

References: Aldrich, M.J., Jr. (1976); Allison and Ove (1957); 

Anderson, E.C. (1957) ; Anderson, O.J. (1980) ; Anonymous (1959) ; 

Arnold (1974a,b) ; Bachman (1965) ; Ballmann (1960) ; Bauer (1950b) ; 

Belt (1960) ; Berry, Nagy, Spr eng, Barnes, and Smouse (1980) ; 
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Boyd and Wolfe (1953) ; Bromfield and Wrucke (1961) ; Brown, D.M. 

(1972); Chamberlin (1974, 1980, 1981); Chapin, Chamberlin, Osburn, 

White, and Sanford (1978); Chenoweth (1976); Collins, G.E. (1957); 

Collins, G.E. and Nye (1957) ; Condie (1978) ; Coney (1976) ; Cunningham 

(1974); Dale and McKinney (1959); Dane and Bachman (1961); Davis and 
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Jicha (1958); Jones, W.R., Hernon, and Moore (1967); Jones, W.R., 

Hernon, and Pratt (1961); Jones, W.R., Moore, and Pratt (1970); 

Kalliokoski, Langford, and Ojakangas (1978) ; Keith (1944) ; Kelley, 

V.C. (1977); Kelley, V.C. and Branson(l947); Kerr, Kulp, Patterson, 



and Wright (1950); Kolessar (1970); Lamarre, Perry, and Johnson 

(1974); Laroche (1980); Lasky (1930, 1932, 1936a); Lindgren, Graton, 

and Gordon (1910); Lopez (1975) ; Lovering (1956) ; Machette (1978a, b) ; 

Massingill (1979); May, Smith, Dickson, and Nystrom (1981); 

Myerson (1979) ; Meeves (1966) ; Morrison (1965) ; Northrop (1944) ; 

O'Neill and Thiede (1981); Osburn, Petty, and Chapin (1981); 

O'Sullivan (1953); Paige, S. (1908) ; Park, C.F., Jr. and MacDiarmid 

(1975); Pierson, Wenrich-Verbeek, Hannigan, and Machette (1980); 

Potter (1970) ; Powers (1941) ; Ratte (1975) ; Ratte, Eaton, Gaskill, 

and Peterson (1974); Ratte and Gaskill (1975); Ratte and Grotbo 

(1979); Ratte, Landis, Gaskill, and Damon (1969) ; Ratte, Landis, 

Gaskill, and Raabe (1967) ; Raup (1953) ; ~hodek (1970, 1976a, b) ; 

FUlodes and Smith (1976) ; Rothrock (1946, 1970) ; Simon (1973) ; Smith, 

g E. I. (1976) ; Spencer and Paige (1935) ; Stearns (1962) ; Strogin 

(1957) ; Sur (1947) ; Thorman (1977) ; .Thoman and Drewes (1979) ; 
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of Energy (1980) ; U.S. Geological Survey (1965) ; van Alstine (1976) ; 

van der Spuy (1970); Walker and Osterwald (1963); Walton, Salter, 

and Zetterlund (1980a, b) ; Weber (1963) ; Weber and ~asse'tt (1963) ; 

Weber and Willard (1959a, b); White and Foster (1981); Wilkinson 

(1976); Willard (19'57a, b, 1959); Willard and Givens (1958); 

Willard and Stearns (1971); Willard, Weber, and Kuellmer (1961); 

Williams, F.E. (1966) ; Wilpolt and Wanek (1951) ; Wolfe (195.3) ; 

Woodward, L.A. (1970a) ; Wynn (1981). 

Magdalena Mountains, Socorro County 

The Magdalena Mountains lie in western Socorro County (fig. 9 )  

Qiw and consist of Precambrian, Paleozoic, and Tertiary rocks. The 

Precambrian rocks have been mapped by Surnner ( 1 9 8 0 ) ,  ~oughlin and 



Koschrnann (1942) , and Condie and Budding (1979) . Sumner (1980) 

f conduc ted  a  p a r t i a l  s c i n t o l l o m e t e r  s u r v e y  and found t h e  

. Precambr ian  Magdalena g r a n i t e  t o  have t h e  h i g h e s t  background 

r a d i o a c t i v i t y .  Sumner (1980) conc luded  t h a t  t h e s e  r o c k s  have 

l i t t l e  o r  no p o t e n t i a l  f o r  uranium m i n e r a l i z a t i o n .  Condie (1978) 

c l a s s i f i e d  t h e  Magdalena g r a n i t e  a s  a  h i g h - s i l i c a ,  h i g h  r a r e - e a r t h  

e l e m e n t s  g r a n i t e  s u g g e s t i n g  t h a t  t h i s  g r a n i t e  may b e  anomalous ly  

h i g h  i n  uranium (Condie and Brook ins ,  1980) . 
The Magdalena Mountains a r e  formed by a  complex c a u l d r o n  and 

i s  c u r r e n t l y  b e i n g  mapped by C . E .  Chapin ,  G . 3 .  Osburn,  and a s s o c i a t e d  

g r a d u a t e  a s s i s t a n t s .  I t  i s  c u r r e n t l y  b e l i e v e d  t h a t  t h r e e  cauldr 'ons  

a r e  exposed  i n  t h i s  a r e a  ( G . R .  Osburn, p e r s o n a l  communicat ion,  

December 8 ,  1 9 8 1 ) .  The Magdalena and Sawmill  Canyon c a u l d r c n s  

C a r e  i n t e r c o n n e c t e d  and a r e  t h e  s o u r c e s  f o r  t h e  two members of t h e  

A-L Peak Tuff  ( ~ s b u r n  and Chapin,  i n  p r e s s )  . The t h i r d  c a u l d r o n ,  

t h e  S o c o r r o  cauldron. ,  i s  t h e  s o u r c e  f o r  t h e  H e l l s  Mesa Tuff  and 

n o t  t h e  t u f f  o f  Lemi ta r  Mountain a s  proposed by Chapin and o t h e r s  

(1978)  . The North Baldy c a u l d r o n  i s  now c o n s i d e r e d  t o  be  p a r t  

o f  t h e  S o c o r r o  c a u l d r o n  and  t h e  Hop Canyon c a u l d r o n  i s  no l o n g e r  

c o n s i d e r e d  t o  be  a  c a u l d r o n  ( G . R .  Osburn,  p e r s o n a l  communicat ion,  

December 9, 1 9 8 1 ) .  F u t u r e  p u b l i c a t i o n s  by C.E .  Chapin and G . R .  

Osburn w i l l  f u r t h e r  e x p l a i n  t h e  c u r r e n t  t h e o r i e s  i n v o l v i n g  t h i s  

complex sys tem o f  c a u l d r o n s .  

The Magdalena Mountains a r e  a  h i g h l y  m i n e r a l i z e d  a r e a  

(Lasky,  1932;  Lough l in  and Koschmann, 1 9 4 2 ) .  F i v e  min ing  

d i s t r i c t s  o c c u r  i n  t h e s e  mounta ins  (Hop Canyon, Magdalena, M i l l  

6 Canyon, Nor th  Magdalena, and Water Canyon) and c o n s i s t  o f  g o l d ,  



silver, barite, copper, manganese, lead, zinc, perlite, vanadium, 

and tungsten mineralization in Tertiary volcanic rocks, veins in 

Tertiary volcanic rocks, and replacement deposits in limestones. 

At least four radioactive occurrences are reported from the 

.Magdalena Mountains (appendix I) and one sample from the C and K 

claims contained 1,035 ppm U. Stream-sediment, water, and aerial- 

radiometric anomalies also occur in this area (Berry and others, 

1980). Minor uranium occurrences are also found associated with 

the ore bodies in the mining districts in the Magdalena ~ountains 

(appendix I). Berry and others (1980) initially considered the 

Magdalena cauldron system as favorable for containing uranium 

mineralization based on this evidence, but reclassified this area 

as unfavorable because of low tonnage. 

c- References: Allen, P. ' (1979) ; Anderson, 0. J. ' (1980).; Belt (1960) ; 

 err^, Nagy, spreng, Barnes, and Smouse (1980) ; Birsoy (1977) ;... 

Blakestad (1977) ; Bowring (1980) ; Chapin (1971) ; Chapin, 'Chamberlin, 

Osburn, White, and Sanford (1978); Condie (1978); Condie and Budding 

(1979) ; Dane and Bachman (1961) ; Donze (1980) ; Elston (1976) ; 

Johnson, J.T. (1955) ; Kalish (1953) ; Krewdl (1974) ; Lasky (1932) ; 

Lindgren,   rat on, and Gordon (1910) ; Loughlin and Koschmann (1942) : 

Machette (197833); Northrop (.1944); Osburn (1978); Osburn and Chapin 

(in press); Osburn, Petty, and Chapin (.1981); Park, D.E. (1971); 

Petty (1979) ; Pierson, Wenrich-Verbeek, Hannigan and Machette (1980) ; . 

Roth (1981) ; Sumner (1980) ; Titley (1'959) ; U.S. Atomic Energy 

Commission (1970) ; Weber (1963) ; Williams, F.E. (1966). 

NOTE: Also see list of references under Mogollon-Datil Volcanic 

province. 



San Mateo Moun ta ins ,  S o c o r r o  and  S i e r r a  C o u n t i e s  

T h e ' s a n  Mateo Moun ta ins  a r e  i n  s o u t h w e s t e r n  S o c o r r o  and  

n o r t h e r n  S i e r r a  C o u n t i e s ,  s o u t h w e s t  o f  t h e  Magdalena Moun ta ins .  

The m o u n t a i n s  c o n s i s t  o f  a  complex se r i e s  o f  T e r t i a r y  v o l c a n i c s  

o v e r l y i n g  P a l e o z o i c  s e d i m e n t s .  Two ma jo r  c a u l d r o n s  have  been  

r e c o g n i z e d  i n '  t h i s  a r e a  by Deal  and  Rhodes (1976)  : t h e  M t .  

U a i n g t o n  ( n o r t h e r n m o s t  c a u l d r o n )  and  t h e  Nogal Canyon c a u l d r o n s .  

The v o l c a n i c  r o c k s  r a n g e  i n  c o m p o s i t i o n  from a n d e s i t e  t o  

r h y o l i t e  and  o v e r l y  P a l e o z o i c  ' s ed imen t s .  The M t .  W i t h i n g t o n  

c a u l d r o n  i s  a p p r o x i m a t e l y  18-25 m i  i n  d i a m e t e r  and  i s  f i l l e d  w i t h  

more t h a n  4 ,900  f t  o f  r h y o l i t e  a s h - f l o w  t u f f s  (A-L Peak and  P o t a t o  

Canyon R h y o l i t e s )  . R h y o l i t e  domes and  f l o w s  o c c u r  a l o n g  t h e , ,  r i n g  

f r a c t u r e s .  The Nogal Canyon c a u l d r o n  i s  a p p r o x i m a t e l y  9-12 m i  i n  

.Q: d i a m e t e r  a n d  i s  f i l l e d  w i t h  2 ,100  f t  o f  a s h - f l o w  t u f f s  ( V i c k s  

Peak R h y o l i t e )  . 
Numerous r a d i o a c t i v e  o c c u r r e n c e s  a r e  s c a t t e r e d  a r o u n d  t h e  

Nogal and  M t .  W i t h i n g t o n  c a u l d r o n s  ( a p p e n d i x  I ) .  One d e p o s i t ,  t h e  

P i t c h b l e n d e  ( T e r r y )  p r o s p e c t  h a s  p roduced  uranium i n  t h e  p a s t  

( t a b l e  4 ) .  Anomal i e s  f rom s t r e a m - s e d i m e n t  and  w a t e r  s a m p l e s  a n d  

a e r i a l - r a d i o m e t r i c  s u r v e y s  a r e  a s s o c i a t e d  w i t h  t h e  Nogal Canyon 

c a u l d r o n .  B e r r y  a n d  o t h e r s  (1980)  c o n s i d e r  t h i s  c a u l d r o n  a s  

f a v o r a b l e  f o r  c o n t a i n i n g  100 o r  more t o n s  o f  uran ium o r e ,  p r i m a r i l y  

i n  t h e  Madera L imes tone .  The M t .  W i t h i n g t o n  c a u l d r o n  t o  t h e  n o r t h  

i s  a zone o f  minimal  r a d i o a c t i v e  a n o m a l i e s ;  however ,  a few r a d i o a c t i v e  

o c c u r r e n c e s  and  s t r e a m - s e d i m e n t ,  w a t e r ,  and  r o c k  a n o m a l i e s  s u g g e s t  

t h a t  t h i s  c a u l d r o n  may have  a s s o c i a t e d  uranium m i n e r a l i , z a t i o n .  

QI I n i t i a l l y ,  B e r r y  and  o t h e r s  (1980)  c o n s i d e r e d  t h i s  c a u l d r o n  a s  



being favorable for containing uranium mineralization; but 

reclassified the cauldron as unfavorable due to low grade and 

small tonnage of known uranium occurrences. 

References: Anderson, O.J. (1980); Bassett (1954); Berry, Nagy, 

Spreng, Barnes, and Smouse (1980); Bornhorst, Elston, Della Valle, 

and Balagna (1980); Boyd and Wolfe (1953); Chapin, Chamberlin, 

Osburn, White, and Sanford (1978); Correa (1980); Dane and Bachman 

(1961) ; Deal (1973) ; Deal and Rhodes (1976) ; Elston '(1976) ; Farkas 

(1969) ; Furlow (1965) ; Hillard (1969) ; Lasky (1932) ; Lindgren, 

Graton, and Gordon (1910) ; Lovering (1956) ; Machette (1978b) ; U.S. 

Atomic Energy Commission (1970); U.S. Department of Energy (1980); 

Weber (1963); Willard (1957a, b); Wolfe (1953). 

g Sierra Cuchillo, Sierra and Socorro Counties 

Sierra ~uchlllo is in northwestern Sierra and southern Socorro 

counties in the Mogollon-Uatil volcanic province, near Winston and 

Monticello, New Mexico (fig. 10). ~recambrian rocks are exposed 

in two narrow belts along the western edge of the mountain range, 

where metarhyolite and amphibolite are mapped. Jahns and others 

(1978) divide the thick succession of Cenozoic volcanic rocks into 

six groups (from youngest to oldest); olivine basalt, upper 

andesite, rhyolite-trachyte, lower andesite, dacite-rhyodacite, 

and latite-andesite. The volcanics have been intruded by numerous 

monzonite plugs and laccoliths, latite sills and dikes, felsite 

sills and dikes, porphyritic rhyolite dikes and plugs, aplite 

dikes and granitic plutons. 

Sierra Cuchillo is a highly mineralized area. Beryllium and 
WW 

uranium occur in the Apache Warm Springs area (northern Iron Mountain 
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d i s t r i c t ) ,  a t  t h e  C o c a r  L e a s e ,  a n d  a t  t h e  T a y l o r  p r o s p e c t s  

( a p p e n d i x  I ) .  F l u o r i t e ,  c a l c i t e ,  a n d  q u a r t z  v e i n s  c o n t a i n i n g  

c o p p e r ,  l e a d ,  a n d  i r o n  s u l f i d e s  o c c u r  w i t h  t h e  u r a n i u m - b e r y l l i u m  

m i n e r a l i z a t i o n  i n  t h e  V i c k s  Peak R h y o l i t e  ( C o r r e a ,  1 9 8 0 ) .  Uranium 

m i n e r a l s  o c c u r  i n  r e d  s i l t s t o n e s  a n d  l i m e s t o n e s  o f  t h e  P e r m i a n  

Abo F o r m a t i o n  i n  t h i s  area and  may b e  g e n e t i c a l l y  r e l a t e d  t o  t h e  

f e l s i c  i n t r u s i v e s  c l o s e l y  a s s o c i a t e d  w i t h  t h e s e  o c c u r r e n c e s  (Boyd,  

1 9 5 5 ) .  T u n g s t e n ,  i r o n ,  b e r y l l i u m ,  a n d  t i n  h a v e  been  f o u n d  i n  t h e  

I r o n  Moun ta in  d i s t r i c t  as h y d r o t h e r m a l  v e i n s  a n d  c o n t a c t - m e t a s o m a t i c  

d e p o s i t s  ( J a h n s ,  1 9 5 5 ) .  Lead ,  z i n c ,  a n d  c o p p e r  h a v e  b e e n  p r o d u c e d  

f rom t h e  C u c h i l l o  Negro d i s t r i c t  ( f i g .  1 0 ) ;  f l u o r i t e  o c c u r s  

f u r t h e r  s o u t h  a t  Cross Moun ta in  (McAnul ty ,  1 9 7 8 ) .  

R e f e r e n c e s :  A l m i n a s ,  Watts, G r i f f i t t s ,  S i e m s ,  K r a x b e r g e r ,  a n d  

Curzy  ( 1 9 7 5 )  ; Ander son ,  E . C .  ( 1 9 5 5 )  ; A n d e r s o n ,  0. J .  ( 1 9 8 0 )  ; 

Anonymous (1955 )  ; Boyd ( 1 9 5 5 )  ; Correa ( 1 9 8 0 )  ; D a l e  a n d  McKinney 

( 1 9 6 0 ) ;  G r i f f i t t s  a n d  A lminas  ( 1 9 6 8 ) ;  G r i f f i t t s  a n d  Nakagawa ( 1 9 6 0 ) ;  

H a r l e y  ( 1 9 3 4 )  ; H i l l a r d  ( 1 9 6 9 )  ; H o l s e r  ( 1959b)  ; H u s k i n s o n  ( 1 9 7 5 )  ; 

J a h n s  (1944 ,  1 9 5 5 ) ;  J a h n s ,  K o t t l o w s k i ,  a n d  K u e l l m e r  ( 1 9 5 5 ) ;  J a h n s ,  

McMil lan ,  O ' B r i e n t ,  a n d  F i s h e r  ( 1 9 7 8 ) ;  Lasky  ( 1 9 3 2 ) ;  L i n d g r e n ,  

G r a t o n ,  a n d  Gordon ( 1 9 1 0 )  ; Maldonado (1974 )  ; McAnulty (1978 )  ; 

Meeves ( 1 9 6 6 ) ;  R o t h r o c k  (1946 ,  1 9 7 0 ) ;  S t o r m s  ( 1 9 4 7 a ,  b ) ;  U . S .  

G e o l o g i c a l  S u r v e y  ( 1 9 6 5 )  ; v a n    is tine (1976)  ; W i l l i a m s ,  F .E .  ( 1 9 6 6 )  . 

B l a c k  a n d  C o o k e ' s  Ranges ,  C a t o n ,  S i e r r a ,  G r a n t ,  a n d  Luna C o u n t i e s  

The B l a c k  a n d  C o o k e ' s  Ranges  i n  s o u t h - c e n t r a l  New Mexico 

c o n s i s t  o f  P r e c a m b r i a n  i g n e o u s  a n d  me tamorph ic  r o c k s ,  P a l e o z o i c  

b 
and  C r e t a c e o u s  s e d i m e n t s ,  a n d  T e r t i a r y  v o l c a n i c  a n d  i n t r u s i v e  r o c k s .  



Small  o u t c r o p s  o f  Precambrian  g r a n i t e  a r e  found s c a t t e r e d  

t h r d u g h o u t  t h e  r a n g e ;  one sample was c l a s s i f i e d  a s  a  h i g h - s i l i c a ,  

h i g h  r a r e - e a r t h  e l e m e n t s  g r a n i t e  by Condie ( 1 9 7 8 ) .  The g r a n i t e  

c o n s i s t s  of  e s s e n t i a l  p e r t h i t e ,  q u a r t z ,  p l a g i o c l a s e ,  b i o t i t e ,  and 
0 

a c c e s s o r y  m a g n e t i t e ,  i l i n e n i t e ,  z i r c o n ,  f l u o r i t e ,  and c h l o r i t e  

(Kue l lmer ,  1954, p .  6 - 1 0 ) .  H o r n b l e n d e - c h l o r i t e  s c h i s t s  

( m e t a d i a b a s e )  a r e  exposed i n  some o f  t h e s e  Precambrian  t e r r a i n s  

and t h e  Precambrian  r o c k s  a r e  unconformably o v e r l a i n  by P a l e o z o i c  

s e d i m e n t s  o r  by T e r t i a r y  v o l c a n i c s .  

Two c a u l d r o n s  have b e e n r e c o g n i z e d  i n  t h e  Black Range, t h e  

Corduroy Canyon ( p o o r l y  d e f i n e d )  and Emory ( o r  Knee l ing  Nun) 

c a u l d r o n s ;  o t h e r  c a u l d r o n s  may e x i s t  i n  t h e  a r e a  ( E l s t o n ,  1978) . 
The a n d e s i t i c  f l o w s  a r e  h i g h  i n  s i l i c a  and p o t a s h .  The ash- f low 

C t u f f s  a r e  l o w - s i l i c a  r h y o l i t e  t o  q u a r t z  l a t i t e  i n  t h e  lower  p a r t  

and h i g h - s i l i c a  r h y o l i t e  i n  t h e  upper  p a r t  o f  t h e  v o l c a n i c  sequence  

( E r i c k s e n  and o t h e r s ,  1970, p .  22-23) .  Trace  e l e m e n t s  such  a s  Ba, 

Co, C r ,  Cu, N i , '  Sc ,  S r ,  L i ,  and V t e n d  t o  be more abundan t  i n  t h e  

a n d e s i t i c  r o c k s ,  w h i l e  B ,  B e ,  Mo, Nb, and Sn t e n d  t o  be more 

abundan t  i n  t h e  r h y o l i t i c  r o c k s  ( E r i c k s e n  and o t h e r s ,  1970,  p .  2 3 ) .  

The T a y l o r  Creek R h y o l i t e  i s  h i g h  i n  s i l i c a  and p o t a s s i u m  and 

c o n t a i n s  l a r g e  t i n  d e p o s i t s .  T h i s  r h y o l i t e  is r e l a t e d  t o  one o f  

t h e  two c a u l d r o n s  and may be  f a v o r a b l e  f o r  uranium m i n e r a l i z a t i o n .  

These mountain r a n g e s  a r e  h i g h l y  m i n e r a l i z e d  l o c a l l y ,  w i t h  

g o l d - c o p p e r - l e a d - s i l v e r - z i n c  v e i n s ;  r ep lacement  d e p o s i t s  o f  c o p p e r ,  

g o l d ,  and s i l v e r ;  t i n  d e p o s i t s ;  and f l u o r i t e  v e i n s .  Uranium o c c u r s  

i n  t h e  Cooke 's  Peak a r e a  and i n  t h e  Kings ton  d i s t r i c t  a t  t h e  

6, 
V i r g i n i a  mine,  I n g e r s o l l  mine, and B a r i t e  H i l l  No. 1 c l a i m .  



P i t c h b l e n d e '  i s  r e p o r t e d  a s  o c c u r r i n g  a l o n g  t h e  c r e s t  o f  t h e  B lack  

5 Range ( i n  t h e  B lack  Range P r i m i t i v e  a r e a )  ; however ,  Granger  and  

Bauer (1950b) c o u l d  n o t  v e r i f y  t h e  l o c a t i o n  o f  t h i ;  o c c u r r e n c e .  A 

r a d i o a c t i v e  o c c u r r e n c e  i s  F r e s e n t  a l o n g  Dry G a l l i n a s  Canyon on 

t h e  w e s t  s i d e  o f  t h e  r a n g e ,  where r a d i o a c t i v i t y  i s  a s s o c i a t e d  w i t h  

c h e r t  o r  o p a l  i n  r h y o l i t e  b o u l d e r s  ( a p p e n d i x  I ) .  

The Emory c a u l d r o n  may b e  a f a v o r a b l e  e n v i r o n m e n t  f o r  

v o l c a n o g e n i c  uran ium d e p o s i t s ;  t h r e e  r a d i o a c t i v e  o c c u r r e n c e s  a r e  

l o c a t e d  i n  t h i s  a r e a  ( a p p e n d i x  I ) .  A g r o u p  o f  s t r eam-sed imen t  

and w a t e r  a n o m a l i e s  a r e  found  eas t  o f  t h e  c a u l d r o n  marg in  i n  S e c o  

Creek and  Los Animas Creek ( B e r r y  and  o t h e r s ,  1980,  p .  1 7 ) ;  a l t h o u g h  

r o c k  a n a l y s e s  are g e n e r a l l y  low i n  uran ium ( B e r r y  a n d  o t h e r s ,  1980,  

a p p e n d i x  B ) .  Uranium i s  a l s o  r e p o r t e d  a s  o c c u r r i n g  i n  t h e  Pe rmian  

c- Abo Forma t ion  i n  t h e  K i n g s t o n  d i s t r i c t  ( U . S .  Atomic Energy  Commission, 

1970,  p .  1 8 7 ) .  

R e f e r e n c e s :  Anderson ,  E . C .  (1954)  ; Anonymous (1955)  ; Condie (1978)  ; 

C o r r e a  (1980)  ; D a r t o n  and  Burcha rd  (1911)  ; E l s t o n  (1955,  1957,  19781 ; 

E r i c k s e n  and  Wedow ( 1 9 7 6 ) ;  E r i c k s e n ,  Wedow,, E a t o n ,  and  Le land  ( 1 9 7 0 ) ;  

F i s h b a c k  (1910)  ; Fodor  (1975,  1976)  ; F r i e s .  (1940)  ; F r i e s ,  S c h a l l e r ,  

and  G l a s s  (1942)  ; Granger  and  Bauer  (1950b) ' ;  G r i f f i t t s  and  

Nakagawa (1960)  ; Gri swold  (1961)  ; H a r l e y  (1934)  ; Hedlund (1975b,  

1977) ; H o l s e r  (1959b)  ; J i c h a  (1954a ,  b) ; ~ u e l l m e r  (1952,  1955,  1956)  ; 

L i n d g r e n ,  G r a t o n ,  a n d  Gordon ( 1 9 1 0 ) ;  L o v e r i n g  ( 1 9 5 6 ) ;  L u f k i n  ( 1 9 7 2 ) ;  

McAnulty (1978)  ; M o r r i s  (1974)  ; Raup (1953)  ; Rothrock  (1946,  1970)  ; 

R u s s e l l  (1947)  ; U.S. Atomic .Energy  Commission (1970)  ; U.S. G e o l o g i c a l  

Survey  ( 1 9 6 5 ) ;  W i l l i a m s ,  F.E. ( 1 3 6 6 ) ;  Wynll ( 1 9 7 8 ) ;  B e r r y ,  Nayy, 

b S p r e n g ,  B a r n e s ,  and Smouse ( 1 9 8 0 ) .  



Burro Mountains, Grant and Hidalgo Counties 

The Big and Little Burro Mountains, southwest of Silver 

City (fig. ll), consist of a Precambrian basement overlain 

unconformably by Cretaceous sediments and Tertiary.volcanics. 

Tertiary intrusives are also present. The Precambrian Bullard 

Peak and Ash Creek metamorphic series are intruded by granitic 

and basic intrusives. In the Burro Mountain batholith, five 

varieties of granitic rocks are present: hornblende-biotite 

granite, biotite granite, alaskite, porphyritic granite, pegmatites, 

and aplites (Hewitt, 1959; Gillerman, 1952a, 1964). Condie (1978) 

classified a sample from this granitic pluton as a high-potassium, 

high rare-earth elements granite. Gold, silver, copper, lead, zinc, 

uranium, and fluorspar mineralization occurs in six mining districts: 

. 
Telegraph, White Signal, Black Hawk, Burro Mountains, Malone, and 

Gold Hills districts. 

Quartz-pebble conglomerates and unconformities of Precambrian 

age have not been recognized in the Precambrian terrain; however, 

migmitites occur in the Bullard Peak series and may offer a 

potential hosk I o r  anatectic uranium deposits. 

Lenses, dikes, and irregular bodies of pegmatites intrude 

the older Precambrian rocks and consist of quartz, microcline, 

oligoclase, muscovite, biotite and accessory garnet, magnetite, 

molybdenite, allanite, and opal (Hewitt, 1959). Thorium- and 

rare-earth elements-bearing minerals.(allanite, euxenite, 

samarskite, and cyrtolite) are found in the pegmatites in the 

Gold Hills district (fig. 11, appendix I). The uranium-, 
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t ho r ium- ,  and  r a r e - e a r t h  e l e m e n t s  p o t e n t i a l  o f  t h e s e  p e g m a t i t e s  

i s  uneconomica l  b e c a u s e  o f  low t o n n a g e  and low g r a d e .  

, V a r i o u s  d i k e s ,  s t o c k s ,  a n d  p l u g s  have  i n t r u d e d  t h e  B u r r o  

Mountain b a t h o l i t h ,  c o n s i s t i n g  o f  q u a r t z  monzon i t e ,  monzon i t e  

p o r p h y r y ,  r h y o l i t e ,  and  d i a b a s e .  A t h i c k  se r i e s  o f  T e r t i a r y  

a n d e s i t e  a n d  r h y o l i t e  f l o w s  o v e r l i e  t h e  P r e c a m b r i a n  and  

C r e t a c e o u s  r o c k s  a l o n g  t h e  n o r t h e r n  end o f  t h e  B u r r o  Moun ta ins .  

Uran iun  o c c u r s  w i t h i n  v e i n s  a l o n g  f r a c t u r e s ,  f a u l t ,  and  

b r e c c i a  z o n e s .  F l u o r i t e ,  g o l d ,  c o p p e r ,  s i l v e r ,  l e a d ,  b i s m u t h  

and  uranium m i n e r a l s ,  and t u r q u o i s e  a n d  g a r n e t  may a l s o  o c c u r  a s  

d i s s e m i n a t i o n s . ~ t h r o u g h  t h e  a l t e r e d  r o c k s  i n  t h e  o x i d a t i o n  zone .  

Most o f  t h e  uran ium d e p o s i t s  i n  t h e  White  S i g n a l  d i s t r i c t  are 

a s s o c i a t e d  w i t h  q u a r t z - p y r i t e  v e i n s  a t  o r  n e a r  t h e i r  i n t e r s e c t i o n s  

C w i t h  d i a b a s e  and  r h y o l i t e  d i k e s  ( G i l l e r m a n ,  1 9 6 4 ) .  La rge  q u a n t i t i e s  

o f  p i t c h b l e n d e  o c c u r  i n  t h e  Black  Hawk d i s t r i c t .  R a d i o a c t i v e  

f l u o r i t e  i s  found  i n  t h e  Redrock and Wild Horse Mesa a r e a s  

( T e l e g r a p h  d i s t r i c t ) .  Uranium m i n e r a l s  a l s o  o c c u r  a l o n g  t h e  f a u l t  

be tween t h e  P r e c a m b r i a n  g r a n i t e  and C r e t a c e o u s  B e a r t o o t h  q u a r t z i t e  

i n  t h e  Wild Horse  M e ~ a  a r e a  ( G i l l e r m a n ,  1 9 6 4 ) .  R a d i o a c t i v e  

a n o m a l i e s  and  o c c u r r e n c e s  a r e  s c a t t e r e d  a r o u n d  t h e  Tyrone  c a p p e r  

d e p o s i t  ( K o l e s s a r ,  1970;  A l l i s o n  and  Ove, 1957;  O ' N e i l l  and  T h i e d e ,  

1 9 8 1 ) .  O t h e r  r a d i o a c t i v e  o c c u r r e n c e s  i n t h i s  area are l i s t e d  i n  

a p p e n d i x  I .  Uranium was p roduced  as a s o u r c e  o f  r ad ium i n  t h e  

1 9 2 0 ' s  ( G i l l e r m a n ,  1964)  and  t h e n  a s  uran ium o r e  i n  t h e  1 9 5 0 ' s  

( t a b l e  5 )  . The U.S. Depar tment  of Energy  (1980)  c o n s i d e r s  t h e  

P r e c a m b r i a n  r o c k s  o f  t h e  B u r r o  Mounta ins  t o  c o n t a i n  p o s s i b l e  

b 
r e s o u r c e s  o f  uranium.  



L a n g f o r d  ( 1 9 8 0 )  s u g g e s t s  t h a t  t h e  u r a n i u m  a n d  t h o r i u m  

o c c u r r e n c e s  i n  t h e  B u r r o  M o u n t a i n s  may b e  r e l a t e d  t o  t h e  

u n c o n f o r m i t y  b e t w e e n  t h e  P r e c a m b r i a n  a n d  C r e t a c e o u s  r o c k s .  

G i l l e r m a n  ( 1 9 7 0 )  b e l i e v e s  t h a t  t h e  u r a n i u m  m i n e r a l i z a t i o n  

a s s o c i a t e d  w i t h  f l u o r i t e - g o l d  d e p o s i t s  i s  r e l a t e d  t o  l a t e  T e r t i a r y  

v o l c a n i s m .  The g e n e s i s  o f  t h e s e  d e p o s i t s  m u s t  b e  u n d e r s t o o d  t o  

b e  u s e d  as  a n  e x p l o r a t i o n  t o o l .  

R e f e r e n c e s :  Adams, A r e n g i ,  a n d  P a r r i s h  ( 1 9 8 0 )  ; A l l i s o n  a n d  Ove 

( 1 9 5 7 )  ; A n d e r s o n ,  E.C. ( 1 9 5 4 ,  1 9 5 7 )  ; A n d e r s o n ,  0.  J .  ( 1 9 8 0 )  ; B a s t i n  

( 1 9 3 9 )  ; B a u e r  ( 1 9 5 0 a ,  1 9 5 1 )  ; Chenoweth  ( 1 9 7 6 )  ; C o n d i e  ( 1 9 5 8 )  ; 

D a l e  and  McKinney ( 1 9 6 0 ) ;  Dyer  ( 1 9 5 3 ) ;  E l s t o n  ( 1 9 6 0 ,  1 9 6 4 ,  1 9 6 5 ,  

1 9 7 0 )  ; E v e r h a r t  ( 1 9 5 6 ,  1 9 5 7 )  ; F e r r i s  a n ?  iiuud ( 1 9 7 1 )  ; G i l l e x m a n  

( 1 9 5 2 a ,  b ,  c .  1 9 5 3 a ,  b, 1 9 6 4 ,  1 9 6 7 ,  1 9 6 8 ,  1 9 7 0 ) ;  G i l l e r m a n  a n d  

c- G r a n g e r  ( 1 9 5 2 ) ;  G i l l e r m a n ,  Swir:ney,  i f lh i t eb . read ,  C r o w l e p ,  a ~ d  

~ l e i n h a m p l e  ( 1 9 5 4 ) ;  G i l l e r m a n  a n d  W h i t e b r e a d  ( 1 9 5 4 ,  1 9 5 6 ) ;  G r a n g e r  

( 1 9 5 0 )  ; G r a n g e r  a n d  B a u e r  ( 1 9 5 0 a ,  1 9 5 1 a ,  b ,  1 9 5 2 )  ; G r a n g e r  a n d  

o t h e r s  ( 1 9 5 2 ) ;  H a n d l e y  ( 1 9 4 5 ) ;  H a r d e r  a n d  Wyant ( 1 9 4 4 ) ;  H e d l u n d  

( 1 9 7 8 a - j ,  1 9 8 0 a - c ) ;  H e w i t t  ( 1 9 5 7 ,  1 9 5 9 ) ;  H o l s e r  ( 1 9 5 9 b ) ;  K a l l i o k o s k i ,  

L a n g f o r d ,  a n d  O j a k a n g a s  ( 1 9 7 8 ) ;  K e i t h  ( '1944,  1 9 4 5 ) ;  K o l e s s a r  ( 1 9 7 0 ) ;  

~ r i e g e r  ( 1 9 3 5 )  ; L a n g f o r d  ( 1 9 8 0 )  ; L e a c h ,  A.A. ( 1 9 1 6 )  ; L e a c h ,  F .  I .  

( 1 9 2 0 )  ; ~ i n d g r e n ,  G r a t o n  a n d  B o r d e n  ( 1 9 1 0 )  ; L o v e r i n g  ( 1 9 5 6 )  ; Malan  

a n d  S t e r l i n g  ( 1 9 6 9 )  ; McAnulty ( 1 9 7 8 )  ; McKelvey ( 1 9 5 5 )  ; O ' N e i l l  

a n d  T h i e d e  ( 1 9 8 1 )  ; Raup ( 1 9 5 3 ) ;  R o t h r o c k  ( 1 9 4 6 ,  1 9 7 0 )  ; S t a a t z  . . 

( 1 9 7 4 )  ; U.S. Atomic  E n e r g y  Commiss ion  ( 1 9 7 0 )  ; U.S. D e p a r t m e n t  o f  

E n e r g y  ( 1 9 8 0 )  ; v a n  ~ l s t i n e  ( 1 9 7 6 )  ; W a l k e r  a n d  O s t e r w a l d  ( 1 9 6 3 )  ; 

Wi.1-liams, F .E .  ( 1 9 6 6 )  ; Woodward, L.A. ( 1 3 7 0 ~ )  ; Yynn ( 1 9 8 1 )  . 



~ e l o n c i l l o  and  Gaudalupe  M o u n t a i n s ,  H i d a l g o  County 

The P e l o n c i l l o  and  Guadalupe  Moun ta ins  l i e  i n  w e s t e r n  H i d a l g o  

County and  e x t e n d  i n t o  A r i z o n a  ( f i g .  1 2 ) .  These  r a n g e s  a r e  

bounded o n  t h e  e a s t  b y  t h e  Animas V a l l e y  and  o n  t h e  w e s t  by t h e  

San  Simon a n d  San B o n a d i l o  V a l l i e s  i n  A r i z o n a .  

S m a l l  o u t c r o p s  o f  P r e c a m b r i a n  r o c k s  a r e -  exposed  i n  t h e  

c e n t r a l  p o r t i o n  o f  t h e  r a n g e  i n  N e w  Mexico.  Medium-grained,  p i n k  

b i o t i t e  g r a n i t e  o f  u n c e r t a i n  a g e  i s  t h e  m a j o r  r o c k  t y p e .  One 

sample  of t h i s  g r a n i t e  i s  c l a s s i f i e d  by Condie  (1978)  a s  a  h i g h -  

s i l i c a ,  low r a r e - e a r t h  e l e m e n t s  p l u t o n .  The r e m a i n d e r  o f  t h e  

c e n t r a l  p a r t  o f  t h e  P e l o n c i l l o  Moun ta ins  c o n s i s t s  o f  P a l e o z o i c  

a n d  C r e t a c e o : ~ ~  s e d i m e n t s  a n d  T e r t i a r y  v o l c a n i c  and  i n t r u s i v e  r o c k s .  

Two c a u l d r o n s  have  b e e n  r e c o g n i z e d :  t h e  Rodeo a n d  Geronimo 

c T r a i l  c a u l d r o n s  ( E l s t o n  and others ,  1979). The r h y o l i t e  o f  C l a n t o n  

Draw a n d  t h e  t u f f  o f  Guadalupe  Canyon (Geronimo T r a i l  c a u l d r o n )  

c o n t a i n s  h i g h  u ran ium v a l u e s  (Wal ton  and  o t h e r s ,  1980;  May a n d  

o t h e r s ,  1 9 8 1 ) .  A e r i a l - r a d i o m e t r i c  a n o m a l i e s  are p r e s e n t  i n  t h e  

n o r t h e a s t e r n  p a r t  o f  t h e  Geronimo T r a i l  c a u l d r o n  (May a n d  o t h e r s ,  

1 9 8 1 ) .  The v o l c a n i c  r o c k s  a s s o c i a t e d  w i t h  t h e  Rodeo C a u l d r o n  a r e  

a b o u t  a v e r a g e  i n  u ran ium c o n t e n t  compared t o  o t h e r  v o l c a n i c  r o c k s  

(Wal ton  and  o t h e r s ,  1 9 8 0 ) .  A e r i a l - r a d i o m e t r i c  a n o m a l i e s  a r e  found  

i n  t h e  a r e a ;  however ,  g r o u n d - r a d i o m e t r i c  t r a v e r s e s  by May and 

o t h e r s  (1981)  c o u l d  n o t  locate  a n y  a d d i t i o n a l  a n o m a l i e s .  

F o u r  m a j o r  m i n i n g  d i s t r i c t s  a r e  a s s o c i a t e d  w i t h  t h e s e  c a u l d r o n s :  

t h e  K i m b a l l ,  San  Simon, G r a n i t e  Gap, a n d  S i l v e r  T i p  d i s t r i c t s .  

They c o n t a i n  b a s e - m e t a l  s u l f i d e s ,  s i l v e r ,  a n d  g o l d  v e i n s  ( f i g .  1 2 ) .  

e P u r p l e  f l u o r i t e  has '  b e e n  found  i n  a  f a u l t  zone w e s t  o f  Animas 
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(Purple Star prospect) and radicactive occurrences are found in 

the area (appendix I) . 

References: Cargo (1959); Carten, Silberman, Armstrong, and 

Elston (1974) ; Condie (1978) ; Dale and McKinney (1960) ; Deal, 

Elston, Erb, Peterson, Reiter, Damon, and Shafiqullah (1978); 

Drewes and Thorman (1980); Elston (1974); Elston, Erb, and Deal 

(1979) ; Erb (1978) ; Gillerman (1958) ; May, Smith, Dickson, and 

Nystrom (1981) ; McAnulty (1978) ; Rothrock (1946, 1970) ; Waxton, 

Salter, and Zetterlund (1980a, b); Williams, F.E. (1966); 

Williams, S.-q. (1978) ; Woodward, L.A. (1970a) ; Wrucke and 

Bromfield (1961) . 

Pyramid Mountains, Hidalgo County 

Q The Pyramid Mountains lie south of Lordsburg (fig. 12) and 

contain Cretaceous and Tertiary igneous rocks. Only one cauldron, 

the Muir cauldron, is.recognized in this area; it controls the 

mineralization in the Lordsburg (Virginia) and Pyramid mining 

districts (Elston, 1978) . 
Anomalous radioactivity has been found in opal veins along 

d 

a fault zone and radioactive pegmatites are reported from this 

area (appendix I, this report; Williams, F.E., 1966; Allison and 

Ove, 1957). Radioactive mineralization may be associated with the 

siliceous volcanic and intrusive rocks which erupted from the 

Muir cauldron. 

References: Allison and Ove (1957); Belt (1960); Boyd and Wolfe 

@ (1953); Deal, Elston, Erb, peterson, Reiter, Damon, and Shafiqullah 

6. (1978) ; Elston (1964, 1965, 1974, 1978) ; Elston, Erb, and Deal (1979) ; 



F l e g e  ( 1 9 5 9 ) ;  Lasky (1935 ,  1936b,  1 9 3 8 ) ;  May, Smi th ,  Dickson ,  

and  N y s t r o m . ( l 9 8 1 ) ;  McAnulty ( 1 9 7 8 ) ;  Rothrock  (1946,  1 9 7 0 ) ;  

Thorman (1977)  ; Thorman and  Drewes (1978a,b) ; W i l l i a m s , .  F  . E .  (1966)  ; 

Wynn (1981)  ; Walton ,  S a l t e r ,  and Z e t t e r l u n d  ( 1 9 8 0 a , b )  . 

Animas Moun ta ins  a r e a ,  H i d a l g o  County 

The Animas Mounta ins  a r e a  i n  s o u t h e r n  H i d a l g o  County ( f i g .  

1 2 )  i n c l u d e s  t h e  Animas, Alamo Hueco, and  Dog Moun ta ins .  A . 

P r e c a m b r i a n  c o a r s e - q r a i n e d  p o r p h y r i t i c  g r a n i t e  i s  e x p o s e d  a t  t h e  

n o r t h e r n  end  o f  t h e  Animas Mounta ins .  Most o f  t h e  a r e a  c o n s i s t s  
I 

o f '  P a l e o z o i c  and  C r e t a c e o u s  s e d i m e n t s  and T e r t i a r y  v o l c a n i c  and  

i n t r u s i v e  r o c k s .  

F i v e  v o l c a n i c  c a u l d r o n s  a r e  r e c o g n i z e d :  T U ~ ~ O U S ,  J u n i p e r ,  

Animas Peak ,  Cowboy R i m ,  and  San  L u i s  c a u l d r o n s .  The Animas and 

Walnut W e l l s  s t o c k s  o f  monzon i t e  p o r p h y r y  i n t r u d e  t h e  J u n i p e r  

c a u l d r o n .  Many of t h e  v o l c a n i c  and  i n t r u s i v e  r o c k s  a r e  h i g h  i n  

s i l i c a  and  p o t a s s i u m  (Z'eller and  A l p e r ,  1 9 6 5 ) ;  however ,  May and  

o t h e r s  (1981)  c l a s s i f i e d  a l l  o f  t h e s e  c a u l d r o n s  e x c e p t  t h e  San 

L u i s  c a u l d r o n  a s  u n f a v o r a b l e  f o r  c o n t a i n i n g  uranium d e p o s i t s .  

R e d u c t a n t s  f o r  t h e  p r e c i p i t a t i o n  o f  uranium a r e  a b s e n t  i n  t h e s e  

c a u l d r o n s  a n d  t h e  v o l a t i l e  c o n t e n t s  were t o o  low t o  t r a n s p o r t  

u ran ium e f f e c t i v e l y  d u r i n g  t h e  c a u l d e r a  f o r m a t i o n  (May and  o t h e r s ,  

1981)  . 
The Sarl L u i s  c a u l d r o n  c o n t a i n s  p e r a l k a l i n e ,  s i l i c i c  r h y o l i t e s ;  . 

f a v o r a b l e  h o s t s  f o r  v o l c a n o g e n i c  uran ium d e p o s i t s .  Only t h e  

n o r t h e r n  p a r t  o f  t h e  c a u l d r o n  i s  exposed  i n  N e w  Mexico; t h e  

s o u t h e r n  p a r t  i s  i n  Mexico. More y e v l o g i c  mapping and  geochemical 

$r s a m p l i n g  i s  needed  t o  a d e q u a t e l y  e v a l u a t e  t h e  uranium p o t e n t i a l  i n  



t h i s  a r e a .  

. 8 : '  

B S m a l l  d e p o s i t s  o f  p s i l o m e l a n e  v e i n s  a n d '  u r a n i f e r o u s  o p a l  

v e i n s  a r e  r e p o r t e d  i n  t h e  Alamo Hueco Moun ta in s  ( E v e r h a r t ,  1957 ;  

E l s t o n ,  1 9 6 5 )  . R a d i o a c t i v e  o p a l  v e i n s  i n  t h e  Oak Creek  T u f f  a r e  

f o u ~ ~ d  i n  t h e  Dog M o u n t a i n s  ( a p p e n d i x  I )  . 

~ e f e r e n c e s :  A l p e r  a n d  P o l d e r v a a r t  ( 1 9 5 7 )  ; Deal  ( 1 9 7 3 )  ; E l s t o n  

( 1 9 6 4 ,  1 9 6 5 ,  1 9 7 4 ) ;  E l s t o n  a n d  E r b  (1 .977) ;  E l s t o n ,  E r b ,  a n d  Dea l  , 

( 1 9 7 9 ) ;  E r b  ( 1 9 7 8 ) ;  E v e r h a r t  ( 1 9 5 7 ) ;  J a h n s ,  ~ o t t l o w s k i ,  a n d  

K u e l l m e r  ( 1 9 5 5 )  ; L i n d g r e n ,  G r a t o n ,  a n d  Gordon ( 1 9 1 0 )  ; May, S m i t h ,  

D i c k s o n ,  a n d  Nystrom ( 1 9 8 1 ) ;  McAnulty (19 '78) ;  R o t h r o c k  ( 1 9 4 6 ,  1 9 7 0 ) ;  

S o u l 6 ,  J . M .  ( 1 9 7 2 ) ;  U.S. Geolog.i .cal  S u r v e y  ( 1 9 6 5 ) ;  W i l l i a m s ,  F.E.  

( 1 9 6 6 )  ; woodward,  L . A .  ( 1 9 7 0 a )  ; Zeller (1958a ,  1 9 6 2 )  ; Zeller  a n d  

~ l p e r  ( 1 9 6 5 ) ;  W a l t o n ,  S a l t e r ,  and  Z e t t e r l u n d  ( 1 9 8 0 a ,  b ) .  

C 
H a t c h e t  M o u n t a i n s  a r e a ,  H i d a l g o  a n d  G r a n t  C o u n t i e s  

The H a t c h e t  M o u n t a i n s  area i n  s o u t h e a s t e r n  H i d a l g o  and  G r a n t  

C o u n t i e s  i n c l u d e s  the  B i g  a n d  L i t t l e  H a t c h e t  M o u n t a i n s ,  t h e  Apache 

H i l l s ,  a n d  t h e  S i e r r a  R i c a  a r e a s .  P r e c a m b r i a n  r o c k s  are  e x p o s e d  

i n  th? n n r t h e r n  p a r t  of t h e  B i g  H a t c h e t  Moun ta in s  a n d  i n  t h e  

s o u t h e r n  p a r t  o f  t h e  L i t t l e  H a t c h e t  Moun ta in s .  C o n d i e  ( 1 9 7 8 )  

c l a s s i f i e s  t h e  L i t t l e  H a t c h e t  p l u t o n  a s S a  h i g h - s i l i c a ,  h i g h  

r a r e - e a r t h  e l e m e n t s  g r a n i t e .  Q u a r t z i t e s  a n d  a p l i t e - q u a r t z  v e i n s  

are  a l s o  f o u n d  i n  t h e  L i t t l e  H a t c h e t  M o u n t a i n s .  
, 

One d e e p l y  e r o d e d ,  c a u l d r o n  i s  r e c o g n i z e d  i n  t h i s  a rea ,  t h e  

Apache c a u l d r o n ,  a n d  may b e  a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  i n  t h e  

Apache No. 2  a n d  ~ i e m o n t  d i s t r i c t s  ( f i g .  1 2 ) .  May a n d  o t h e r s  

. * ' : (1981 )  i n d i c a t e  t h a t  magma t i c -hyd ro the rma l  u r an ium v e i n s  may o c c u r  
, b 



in the'Hatchet Mountain area in Cretaceous sediments of the U-Bar 

and Mojado Formations. Lsad-zinc-copper mineralization with 

some gold and fluorite .is founc", in the Fremont district where 

uranium was produced at the Napzne mine (appendix I, table 5). 

References: Allison and Ove (1957); Anderson, O.J. (1980); Condie 

(1978) ; Dale and McK.inney (1960) ; Elston (1965, 1974) ; Elston, Erb, 

and Deal (1979) ; Holser (1959b) ; Lasky (1940, 1947) ; May, Smith, 

Dickson, and Nystrom (1981) ; McAnulty (1978) ; Peterson (1976) ; 

Reiter (1980); Rothrock (1946, 1970); Strogin (1957); Van der Spuy 

(1970); Walton, Salter and Zetterlund (1980a, b); Williams, F.E. . ,.. 

(1966); Zeller (1958a, b, 1970, 1975). 
. \ 

Tres Hermanas Mountains, Luna County 

The Tres Hermanas Mountains, northwest of Columbus (fig. 9) 

consist of Paleozoic sediments and Tertiary igneous rocks. 

Replacement bodies and veins of silver, 'lead, zinc, and gold are found 

in the a.rea. Fluorescent aragonite occurs in a cave on South Peak. 

Analyses of uranium and thorium are reported from this area of 

4.9 ppm U and 21.7 ppm Th (Marjaniemi and Bacler, 1972). Although 

no radioactive occurrences are reported, the siliceous intrusive 

and volcanic rocks may be favorable'hosts for uranium mineralization. 

Little geologic work has been done in.this remote. area. 

References: Balk (1962); Griswold '(1961); Homme and Rosenzwerg 

(1970) ; Lindgren (1908) ; Lindgren,  rato on, and Gordon (1910) ; 

Marjaniemi and Basler (1972). 



F l o r i d a  M o u n t a i n s ,  Luna County 

The F l o r i d a  Moun ta ins  l i e  s o u t h  o f  Deming ( f i g .  9 )  and  

c o n s i s t  o f  P r e c a m b r i a n  r o c k s ,  P a l e o z o i c  and C r e t a c e o u s  s e d i m e n t s ,  

and  T e r t i a r y  v o l c a n i c s  and  i n t r u s i v e s .  

P r e c a m b r i a n  r o c k s  a r e  e x p o s e d  a l o n g  t h e  n o r t h w e s t  f l a n k s  

and  i n  t h e  s o u t h e r n  o n e - t h i r d  o f  t h e  m o u n t a i n s .  T h r e e  t y p e s  o f  

g r a n i t e  a r e  found :  c o a r s e - g r a i n e d  g r a n i t e ,  p o r p h y r i t i c  g r a n i t e ,  

and g n e i s s i c  g r a n i t e . '  D i o r i t e ,  g a b b r o ,  and  metamorphic  r o c k s  are 
C 

a l s o  e x p o s e d  i n  t h e s e  m o u n t a i n s .  A r e d d i s h ,  c o a r s e - g r a i n e d  

s y e n i t e  t o  a n o r t h o s i t e  o f  p r e - B l i s s  a g e  (Cambrian t o  O r d o v i c i a n )  

i s  e.xposed i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  m o u n t a i n s .  These  a l k a l i c  

b o d i e s  may b e  o f  s e v e r a l  a g e s .  Some o f  t h e s e  s y e n i t e s  show a  

d e p l e t i o n  i n  a r a c i u m ,  i n d i c a t i n g  t h e  l e a c h i n g  o f  u ran ium from t h e  

c s y e n i t e s  a n d  p o s s i b l e  c o n c e n t r a t i o n  i n  s u r r o u n d i n g  s e d i m e n t s  

( B r o o k i n s ,  Rautman, a n d  C o r b e t t ,  1978)  . The p r e s e n c e  o f  s y e n i t e s  

may b e  i n d i c a t i v e  o f  s imi l a r  t h o r i u m - v e i n s  and  c a r b o n a t i t e s  known 

t o  o c c u r  w i t h  s imi l a r  s y e n i t e s  i n  s o u t h e r n  C o l o r a d o .  

T e r t i a r y  v o l c a n i c s  a n d  i n t r u s i v e s  a r e  e x p o s e d  i n  t h e  n o r t h e r n  

p a r t  o f  t h e  r a n g e ;  r h y o l i t e  d i k e s  have  i n t r u d e d  t h e s e  r o c k s .  Lead- 

z i n c - c o p p e r  and f l u o r i t e  veins occur in these muntains. The numerous 

t h r u s t  f a u l t s  i n  t h e s e  m o u n t a i n s  p r o v i d e  c o n d u i t s  f o r  m i g r a t i o n  o f  

m i n e r a l i z i n g  s o l u t i o n s  wh ich  may b e  a s s o c i a t e d  w i t h  t h e  T e r t i a r y  

i n t r u s i v e s .  R u s s e l l  Clemons i s  c u r r e n t l y  remapping  t h i s  a r e a .  

R e f e r e n c e s :  Ande r son ,  E . C .  (1954)  ; B r o o k i n s  (1978)  ; B r o o k i n s  a n d  

D e l l a  V a l l e  (1977)  ; B r o o k i n s ,  Rautman, a n d  C o r b i t t  ( 1978)  ; C o r b i t t  

( 1 9 7 1 ) ;  C r i s w o l d  ( 1 9 6 1 ) ;  L i n d g r e n ,  C r a t o n ,  a n d  Cordon ( 1 9 1 0 ) ;  Malan 

6 a n d  S t e r l i n g  (1969)  ; Mar] a n i e m i  and  B a s l e r  (1972)  ; MoAnulty (1978)  ; 



Rothrock  ( 1 9 4 6 ) ;  W i l l i a m s ,  F . E .  ( 1 9 6 6 ) ;  Woodward, L . A .  ( 1 9 7 0 a ) .  

Organ Moun ta ins ,  ~ o f i a  Ana County 

The Organ Mounta ins  a r e  a  d i s t i n c t  moun ta in  r a n g e  e a s t  o f  

Las  Cruces  formed by t h e  Organ c a u l d r o n  o f  T e r t i a r y  age  ( f i g .  1 3 ) .  

The e r u p t i o n  o f  a p p r o x i m a t e l y  9 ,000  f e e t  o f  s i l i c e o u s ,  r h y o l i t i c  - 
ash- - f low t u f f s  from t h i s  c a u l d r o n  t r i g g e r e d  ma jo r  c a u l d r o n  c o l l a p s e .  

The p o t a s s i c  S o l e d a d  R h y o l i t e  i s  t h e  ma jo r  f l o w  u n i t  ( S e a g e r  a n d  

Brown, 1 9 7 8 ) .  The Organ b a t h o l i t h ,  c o n s i s t i n g  o f  f o u r  o r  f i v e  . 

p h a s e s ,  i n t r . u d e d  t h e  e a s t e r n  marg in  o f  t h e  c a u l d r o n .  A l l  b u t  o n e  

p h a s e  ( a  r h y o l i t i c  p o r p h y r y )  i s  monzoni te  t o  q u a r t z  monzon i t e  i n  

c o m p o s i t i o n .  P e g m a t i t e s  and  a p l i t e s  i n t r u d e  t h e  b a t h o l i t h .  

C o p p e r - - l e a d - z i n c - g o l d - s i l v e r  m i n e r a l i z a t i o n  o c c u r s  i n  t h e  

Organ d i s t r i c t  i n  t h e  n o r t h e r n  p a r t  o f  t h e  moun ta in  r i n g e .  T h i s  

C m i n e r a l i z a t i o n  a p p e a r s  t o  b e  r e l a t e d  t o  a  d i s s e m i n a t e d  p y r i t e -  

b e a r i n g  s t o c k .  F l u o r s p a r  and  b a r i t e  v e i n s  o c c u r  a r o u n d  t h e  e n t i r e  

r i m  o f .  t h e  c a u l d r o n .  The l a r g e s t  d e p o s i t s  a r e  a t  T o r t u g a s  Mountain 

and  B i s h o p  Cap; soirie o f  t h e s e  f l u o r i t e  v e i n s  a t  B i s h o p  Cap a r e  

r a d i o a c t i v e  ( a p p e n d i x  I ) .  Numerous p e g m a t i t e s  i n t r u d e  t h e  Organ 

b a t h o l i t h  i n  t h e  San  A g u s t i n  and  S u g a r l o a f  Peaks  a r e a s  wh ich  may 

c o n t a i n  p o t e n t i a l  u ran ium o r  t h o r i u m  m i n e r a l i z a t i o n  ( S e a g e r ,  1 9 8 1 ) . .  

M o s t - o f  t h e s e  m o u n t a i n s  a r e  w i t h i n  t h e  White Sands  M i l i t a r y  

R e s e r v a t i o n  o r  are o n  p r i v a t e  l a n d s .  

R e f e r e n c e s :  Anderson ,  E.C. ( 1 9 5 4 ) ;  Condie  ( 1 9 7 8 ) ;  Condie  and  

Budding (1979)  ; Dunham (1935)  ; E v e r e t t ,  F.D. (1964)  ; ~ i o v e r  (1975a ,  

b); H o l s e r  (l959b);  J a h n s ,  K o t t l o w s k i ,  and  Kuel lmer  ( 1 9 5 5 ) ;  

b 
K o t t l o w s k i  (1961)  ; Krarner (1970)  ; Malan and  S t e r l i n g  (1969)  ; 



F i g u r e  1 3 - O r g a n  Mounta ins  a r e a ,  Dona An. County  



~ a r j a n i e m i  and  B a s l e r  (1972)  ; McAnulty (1978)  ; Roth rock  (1946 ,  

1970)  ; S e a g e r  (1973b ,  1981)  ; S e a g e r  and  Brown (1978)  ; 

S u r  (1946)  ; U.S.. G e o l o g i c a l  Su rvey  (1965)  ; W i l l i a m s ,  F .E .  (1966)  . 

F r a n k l i n  Moun ta ins ,  Do6a Ana County 

The F r a n k l i n  Moun ta ins  l i e  s o u t h e a s t  o f  Las C r u c e s  a n d  

e x t e n d  i n t o  Texas .  P r e c a m b r i a n  r o c k s  a r e  e x p o s e d  s o u t h  o f  t h e  

N e w  Mexico-Texas b o r d e r .  S i m i l a r  r o c k s  p r o b a b l y  u n d e r l i e  ' t h e  

P a l e o z o i c  s e d i m e n t s  i n  N e w  Mexico ( M u e h l b e r g e r  and  Den i son ,  1 9 6 4 ) .  
- 

The P r e c a m b r i a n  r o c k s  e x p o s e d  i n  T e x a s  c o n s i s t  o f  t h e  d a s t n e r  

L imes tone ,  Mundy Breccia ( a  f l o w  o r  s i l l )  , L a n o r i a  q u a r t z i t e ,  

g r a n i t e  p o r p h y r y ,  r h y o l i t i c  a s h - f l o w  a n d  a i r - f a l l  t u f f s ,  p i n k  

g r a n i t e ,  w h i t e  g r a n i t e ,  a n d  d i a b a s e  d i k e s .  Uranium c o n t e n t s  o f  

t h e  v a r i o u s  g r a n i t i c  r o c k s  r a n g e  f rom 4 .0  t o  357 ppm; t h o r i u m  

C" c o n t e n t s  r a n g e  from 9  t o  259 ppm ( W .  Thomann a n d  A .  P y r o n ,  w r i t t e n  

communica t ion ,  May, 1 9 7 9 ) .  F l u o r i t e  i s  d i s s e m i n a t e d  i n  some o f  

t h e s e  g r a n i t e s .  A t i n  m i n i n g  d i s t r i c t ,  w i t h  u r a n i f e r o u s  

~ r e c a m b r i a n  g r a n i t e s ,  o c c u r s  i m m e d i a t e l y  s o u t h  o f  t h e  N e w  Mexico- 

Texas  h n r d e r .  These  g r a n i t e s  a r e  a n o m a l o u s l y  h i g h  i n  u ran ium a n d  

t h o r i u m  a n d  may b e  a s s o c i a t e d  w i t h  magmat ic ,  p e g m a t i t i c ,  o r  

hydro  t h e r m a l  uran ium d e p o s i  ti. 

R e f e r e n c e s :  Den i son  and  H e t h e r i n g t o n  (1969)  ; Dunham (1935)  ; 

Harbour  (1960 ,  3 972)  ; Muehlbe rqe r  a n d  Denison  (1964)  ; Pyron  ( i n  

p r e p a r a t i o n )  ; Thomann ( i n  p r e p a r a t i o n )  . 

M i s c e l l a n e o u s  A r e a s  

S e v e r a l  sn i a l l  a r e a s  o f  p r e d o m i n a n t l y  T e r t i a r y  v s l c a n i c s  and  

b i n t r u s i v e s  o c c u r  i n  G r a n t ,  H i d a l g o ,  Luna,  a n d  ~ o 6 a  Ana C o u n t i e s  



on  which  o n l y ,  l i m i t e d  g e o l o g i c  i n f o r m a t i o n  i s  a v a i l a b l e .  These  

a r e a s  i n c l u d e  t h e  Ceda r  M o u n t a i n s ,  G r a n t  and  Luna C o u n t i e s ;  

~ o f i a  Ana Moun ta ins ,  Dofia Ana County ;  S i e r r a  d e  l a  Uvas,  Dofia 

Ana County ;  a n d  V i c t o r i o  M o i ~ n t a i n s ,  Luna County ( f i g .  1, p l .  1 ) .  

These  a r e a s  c o n s i s t  o f  s i l i c e o u s  v o l c a n i c  and i n t r u s i v e  r o c k s .  
. . 

The S o c o r r o   asi in a r e a  ( e a s t  o f  S o c o r r o )  c o n s i s t s  o f  s e v e r a l  

sm&ll: b o d i e s  o f  P r e c a m b r i a n  g r a n i t e  a n d  t h e  r a d i o a c t i v e  Gonza le s  

f l u o r s p a r  p r o s p e c t s  o c c u r  i n  t h i s  a r e a  ( a p p e n d i x  I ) .  Not enough 

is known a b o u t  t h i s  a r e a  t o  e v a l u a t e  i t s  uran ium p o t e n t i a l .  

Two p r o s p e c t s  n o r t h e a s t  o f  S o c o r r o ,  i n  t h e  S o c o r r o  B a s i n  a r e a ,  

have  p roduced  uran ium:  t h e  Aqua T o r r e s  a n d  t h e  Mar i e  p r o s p e c t s  
. ,  

( a p p e n d i x  I ) .  Uranium m i n e r a l s  a r e  found  i n  t h e  M i s s i s s i p p i a n  

Madera Group a s  v e i n - t y p e  d e p o s i t s  o f  u n c e r t a i n  o r i g i n .  

c Two p r o s p e c t s  eas t  o f  S o c o r r o ,  i n  t h e  S o c o r r o  B a s i n  a r e a ,  

have  p roduced  uran ium:  L i t t l e  Davie  and  Lucky Don ( a p p e n d i x  I ) .  

Uranium m i n e r a l s  a r e  f o u n d  i n  t h e  l i m e s t o n e s  o f  t h e  Permian  San  

Andres  a n d  Yeso F 'ormat ions a s  f i l l i n g s  a l o n g  f r a c t u r e s  and  b e d d i n g  

p l a n e s .  The U.S. Depa r tmen t  o f  Energy  (1980)  c o n s i d e r s  t h i s  a r e a  

a s  c o n t a i n i n g  s p e c u l a t i v e  u ran ium r e s o u r c e s .  

O t h e r  a r e a s  i n  N e w  Mexico p r o b a b l y  c o n t a i n  f a v o r a b l e  h o s t  

r o c k s  f o r  u ran ium d e p o s i t s  i n  v e i n s  a n d  i g n e o u s  a n d  metamorphic  

rocks b u t  have n o t  b e e n  i n c l u d e d  h e r e  b e c a u s e  ~ f  t h e  l a c k  o f  

g e o b o g i c  i n f o r m a t i o n .  These  a r e a s  x o u l d  p r c b a b l y  r e p r e s e n t  s m a l l  

t o n n a g e  a n d  l o w  g r a d e  and  may b e  o f  l i m i t e d  a c c e s s .  

R e f e r e n c e s :  Cedar  M o u n t a i n s ,  - G r a n t  and  H i d a l q o  C o u n t i e s  - B r o m f i e l d  

a n d  Wrucke ( 1 9 6 1 ) .  

6" ~ o f i a  -- Ana Moun ta ins ,  Dofia Ana County - Dunham ( 1 9 3 5 ) ;  S e a g e r ,  



Hawley,  a n d  Clemons (1971 )  ; S e a g e r ,  K o t t l o w s k i ,  a n d  Hawley ( 1 9 7 6 )  ; 

& .  G o o d s i g h t  and  San  Diego  M o u n t a i n s ,  Luna a n d  ~ o f i a  Ana C o u n t i e s  - ----- ------- - 
Cond ie  a n d  Budd ing  ( 1 9 7 9 ) ;  Clemons ( 1 9 7 9 ) ;  J a h n s ,  K o t t l o w s k i ,  a n d  

K u e l l m e r  ( 1 9 5 5 )  ;'. S e a g e r  (1973a) ; S e a g e r  a n d  Clemons ( 1 9 7 5 )  ; S e a g e r ,  

C lemons ,  a n d  Hawley (1975 )  ; S e a g e r ,  Hawley,  a n d  Clemons ( 1 9 7 1 )  . 
S i e r r a  d e  l a s  Uvas ,  ~ o f i a  Ana County  - Clemons ( 1 9 7 6 a ,  b ,  1 9 7 7 ) ;  --- 
S e a g e r  (1973a) ; S e a g e r ,  Clemons,  a n d  Hawley ( 1 9 7 5 )  . 
V i c t o r i o  M o u n t a i n s ,  Luna County  - G r i s w o l d  ( 1 9 6 1 ) ;  Holser ( 1 9 5 3 ) .  -- -- 
E a s t e r n  New Mexico,  P e c o s  R i v e r  Area  - J o h n s o n ,  R.B. ( 1 9 7 0 ) ;  -- 
K e l l e y ,  V . C .  ( 1 9 7 1 ,  1972 )  ; M u e h l b e r g e r  and  Den i son  ( 1 9 6 4 )  ; Wynn 

S o c o r r o  B a s i n  A r e a  ( e a s t  o f  S o c o r r o )  , New Mexico - A n d e r s o n ,  0 .  J .  -- 

( 1 9 8 0 ) ;  B i r s o y  ( 1 9 7 7 ) ;  C o l l i n s ,  G.E. and  M a l l o r y  ( 1 9 5 4 ) ;  C o n d i e  a n d  

C Budd ing  (1979 )  ; H i l p e r t  ( 1959 )  ; Lasky  ( 1 9 3 2 )  ; McAnulty ( i 9 7 8 )  ; 

p i e r s o n  a n d  o t h e r s  ( 1 9 8 1 ) ;  U.S. Atomic  Ene rgy  Commission ( 1 9 7 0 ) ;  

U.S. D e p a r t m e n t  o f  E n e r g y  (1980 )  ; U .  S .  G e o l o g i c a l  S u r v e y  ( 1 9 6 5 )  ; 

W i l l i a m s ,  F . E .  ( 1 9 6 6 )  ; W i l p o l t  a n d  Wanek (1951 )  . 



ANNOTATED BIBLIOGPAPHY 

P 
This section includes reference citations with annotations of 

published and unpublished reports pertaining to the geology, 

mineralogy, petrology, geochemistry, mineralization, and uranium 

potential of favorable geologic environments or geographic areas 

which are known to contain radioactive occurrences in veins and 

i~neous and metamorphic rocks in New Mexico. A list of publications 

and abbreviations is included. These citations are indexed in the 

Subject Index, following the annotated bibliography, by county, 

flourspar deposits and occurrences, geochemical analyses, geologic 

maps, and radioactive occurrences. The citations are also indexed 

by geographic area after the discussion of each area in Favorable 

geographic areas in New Mexico and by individual radioactive 

C 
occurrences in veins and igneous and metamorphic rocks in appendix 

I. Reports and maps of aerial-radiometric and magnetic surveys and 

reports containing uranium and thorium analyses of water and stream- 

sediment samples in New Mexico are listed as appendices I1 and 111. 



Publications and abbreviations 

Am. Assoc. Petroleum Geologists, Bull.; Mem.: &nerican Association of ?etroleum 
Geologists, Bulletin; Memoir 

Am. Chem. Soc., Jour.: American Che~iiical Society, Journal 
Am. Geophys. Union (EOS), Trans.: Anerican Geophysical Union (EOS), Transactions 
Am. Inst. Mining Zngineers, Trans.: American Institute of Mining Engineers, 

Transactions '(see - American Institute of. Mining, Metallurgical, and Petroleum 
Engineers) 

Am. Inst. Mining, Metall., Petroleum Engineers, Trans.; Soc. Mining Engineers: 
.4rr~erican Institute of Mining, Metallurgical, and Petroleum Engineers, 
Transactions; Society of Mining Engineers 

An. Jour. Sci.: American Journal of Science 
Am. Mineralogist: American Mineralogist 
Univ. Arizona: University of Arizona 
Chem. Geology: Chemical Geology 
Univ . Chicago : Ilnivexsi ty of Chicago 
Colorado School ~inesi Colorado School of Mines 
Colorado School Mines,Quart.: Quarterly of the Colorado School of Mines 
Univ. Colorado: University of Colorado 
Columbia Univ.: Columbia University 
Compass: The Compass of Sigma Gamma Epsilon, School of Geology and Geophysics, 

University of Oklahoma. 
Contr. Mineralogy and Petrology: Contributions to Mineralogy and Petrology 
Earth and Planet. Sci. Letters: Earth and Planetary Science Letters, North- 

Holland Publishing Company 
Econ. Geology: Economic Geology and the Bulletin of the Society of Economic 

Geologists 
Electric Power Research Inst.: Electric Power Research Institute 
Eng. Mining Jour. : Engineering and Mining Journal 
Geochem. Jour.: Geochemical Journal 
Geol. Soc. America, Rocky Mtn. Sec., Spec. Paper; Bull.; Abs. with Programs; 

Map and Chart Series: Geological Society of America, Rocky Mountain Section, 
Special Paper; Bulletin; Abstracts with Programs; Map and Chart series 

Geology 
Isochron/West 
Jour. Geology: Journal of Geology, University of Chicago Press 
Jour. Sed. Petrology: Journal of Sedimentary Petrology 
Los Alamos Sci. Lab.,Rept.: Los Alamos Scientific Laboratory, Report 
Univ. Michigan: University of Michigan 
Mining and Eng.: Mining and Engineering 
Mining World 
Mtn. Geologist: Mountain Geologist, The Rocky Mountain Association of Geologists 
Mineralogical Record 
Univ. New Mexico: Gniversity of New Mexico 
Univ. New Mexico, Pub. Geol. Series: University of New I+lexico, Publications in . 

Geology Series 
New Mexico Bureau Mines Mineral Resources, Bull.; Mem.; Open-file Rept.; Circ.; 

Geol. Map: New Mexico Bureau of Mines and Mineral ~esources, Bulletin; 
Memoir; Open-file Report; Circular; Geologic Map 

New Mexico Energy Inst.: New Mexico Energy Institute 
New Mexico Geplogy 
New Mexico Geol. Soc., Guidebook; Spec. Pub.: New Mexico Geological S~xiety, 

Guidebook; Special Publication 
New Mexico Inst. Mining and Tech: New Mexico Institute of Mining and ~echnology 

6 Rocky Mtn . Assoc . Geologists : Rocky Mountain Association of Geologists 



S t a n f o r d  Univ. :  S t a n f o r d  U n i v e r s i t y  
Univ. Texas ( E l  Paso)  : U n i v e r s i t y  o f  Texas ( E l  Paso)  
U . N .  I n t e r n a t .  Conf. P e a c e f u l  u s e s  Atomic Energy,  P r o c . :  U . N .  I n - t e r n a t i o n a l  

Confe rence  i n  t h e  P e a c e f u l  u s e s  o f  Atomic Energy,  P r o c e e d i n g s  
U.S. ~ t o m i c  Energy Comm., Ann. Prog.  R e p t . ;  R e p t . ;  Tech. Memo.; Tech.  Memo. 

Rept . : U .  S .  Atomic Energy C o ~ n i s s i o n ,  Annual P r o g r e s s  Repor t ;  R e p o r t ;  
T e c h n i c a l  Memorandum; T e c h n i c a l  !.lemorandum Repor t  

U.S. Bureau N i n e s ,  B u l l . ;  I n f .  C i r c . ;  Rept.  I n v . :  U.S. Bureau o f  Mines,  B u l l e t i n ;  
I n f o r m a t i o n  C i r c u l a r ;  Repor t  o f  I n v e s t i g a t i o n  

U.S. Dept.  Energy,  Open- f i l e  Rep t . ;  P r e l i m .  Rep t . :  U.S. Department o f  Energy,  . 

O p e n - f i l e  Repor t ;  P r e l i m i n a r y  Repor t  
U.S. Energy Resea rch  Develop. Adm., O p e n - f i l e  Rep t . :  U.S. Energy,  Research and 

Development A d m i n i s t r a t i o n ,  Open- f i l e  Repor t  
U.S. Geol .  Survey ,  B u l l . ;  C i r c . ;  Coal Inv .  Map; Geol .  Quad. Map; Geophys. Map; 

J o u r .  Resea rch ;  Memo.; Minera l  Inv .  Resource Map; Misc.  Geol .  Inv .  Map; 
O i l  and Gas Inv.  Map; O p e n - f i l e  Rep t . ;  Misc.  F i e l d  S t u d i e s  Map; P r o f .  Paper ;  
Resource Map;   race Element I ~ v .  , Rept.  ; T r a c e  Element Memo, Rept . , Inv .  : 
U . S  . G e o l o g i c a l  Survey ,  B u l l e t i n ;  c i r c u l a r  ; Coal  I n v e s t i g a t i o n  Map; Geo log ic  
Quadrangle ,Map;  Geophys ica l  Map; J o u r n a l  o f  Research;  Memorandum; Minera l  
I n v e s t i g a t i o n  Resource Map; M i s c e l l a n e o u s  Geo log ic  I n v e s t i g a t i o n  Map; O i l  
and Gas I n v e s t i g a t i o n  Map; O p e n - f i l e  Repor t ;  M i s c e l l a n e o u s  F i e l d  S t u d i e s  Map*; 
P r o f e s s i o n a l  Paper ;  Resource Map; Trace  Element I n v e s t i g a t i o n ,  Repor t ;  
T r a c e  Element Memorandum, Repor t ,  I n v e s t i g a t i o n  

U.S. Govt. P r i n t i n g  O f f i c e :  U.S. Governiient P r i n t i n g  O f f i c e  



Adams, J.W., A , J .T . ,  and P a r r i s h ,  I . S . ,  1380, Uranium- and 
thorium-bearing pegmatites of the United S t a t e s :  U.S. Dept. 
Energy, Open-f i le  Rept. GJBX-166 ( 8 0 ) ,  1 2 7  p .  20 t a b l e s ,  8  f i g s . ,  
appendix,  maps, index, bib1 iography 

Par t  I  descr ibes  the general  geology, geochemistry,  
mineralogy, and d i s t r i b u t i o n  of pegmati t e s  and includes a  l i s t  
of chemical analyses  from various occurrences.  Part  I 1  i s  an 
index t o  uranium- and thorium-bearing peqinatites i n  t he  United 
S t a t e s ,  inc luding  13 pegmatites i n  Grant ,  Hidalgo, Rio Ar r iba ,  
Taos, Mora, and San Miguel Counties ,  New Mexico. Includes a  t a b l e  
b r i e f l y  desc r ib ing  t h e  geology and mineralogy of each pegmatite 
occurrence with four l o c a t i o n  maps. Part I11 i s  an annotated 
b i  b l  iogr aphy and i nde x . 

Area:  usa as Mountains, Rio Arriba County: Sangre de C r i s t o  
Mountains, San Miguel , and Mora Counties;  Burro Mountains, Grant 
and Hidalgo Counties.  

Adams, J . W  ., - s e e  S t a a t z ,  M . H . ,  and Conklin, N . M . ,  1965 

Akright , R. L., 1979, Geology and mineralogy of the Cer r i  110s cop,per 
d e p o s i t ,  Santa Fe County, New Mexico, i n  Santa  Fe country: New 
Mexico Geol. Soc., Guidebook 30th f i e l d c o n f  ., p .  257-260, 6 f i g s .  

Describes the hi  s t o r y ,  geology, and mineralogy of the 
C e r r i l l o s  copper depos i t .  Incl-udes a  geologic  map and cross  
s e c t i o n s .  

Area: O r t i z  Mountains, Santa Fe County. 

Aldrich,  L.T., W e t h e r i l l ,  G . W . ,  Davis, G.L., and T i l t o n ,  G.R., 1958, 
Radioactive ages of micas from gr ani t i c  rocks by Rb-Sr and K - A r  
methods: Am. Geophys . Union (EOS) , Trans., v. 39, p .  1, 124-1, 134, 

C 9 t a b l e s ,  1 f i g .  
B r i e f l y  desc r ibes  the Sandia g r a n i t e  i n  t h e  Sandia Mountains 

and pegmatites from the Harding mine and P i d l i t e  mine i n  t f ie  
Sangre de C r i s t o  Mountains. Includes a n a l y t i c a l  d a t a  from 
muscovite and m i c r o l i t e  from pe a t i t e s  of the Harding mine, 
inc lud ing  U, Pb,  ~ r 4 0 ,  K ~ O ,  Rb8T and ~r~~ ana lyses .  

Area: Sandia Mountains, Sandoval and B e r n a l i l l o  Counties and 
Sangre de C r i s t o  Mountains, Taos and Mora Counties .  

Aldrich,  M.J., J r . ,  1976, Geology and flow d i r e c t i o n s  of volcanic  rocks 
of the North S t a r  Mesa quadrangle,  Grant County, New Mexico, i n  
Cenozoic volcanism i n  southwestern New Mexico: New Mexico ~ e z .  Soc 
Spec. Pub. 5, p .  79-81, 1 f i g .  

B r i e f l y  desc r ibes  r h y o l i t e  t u f f  and b a s a l t i c  a n d e s i t e  flows of 
the  a r e a .  Includes flow d i r e c t i o n s .  

Area: Mogollon-Datil volcanic  province,  Grant County. 

Allen,  J .E . ,  1955, Mineral resources of the Navajo Reservat ions i n  New 
Mexico: New Mexico Bureau Mines Mineral Resources, Bull .  44, map 
and t e x t ,  1 s h e e t ,  s c a l e  1 inch = 2 mi 

Geologic map showing t h e  loca t ions  of igneous rocks and 
ur ani urn resources of the a r e a .  Sever a1 di  a t  remes (Shipr ock, 
Mit ten Rock, Bennett Peak, and Ford But te)  a r e  loca ted  on t h e  map 

Area: San Juan Basin. , 

Allen,  P., 1979, Geology of the west f l ank  of the Magdalena Mountains, 



south of the Kelly mining d i s t r i c t ,  Socorro County, New Mexico: 
M.S. t h e s i s ,  New Mexico I n s t .  Mining and Tech.;  New Mexico Bureau 
Mines Mineral Resources, Open-f i le  Rept. 119, 153 p . ,  1 t a b l e ,  
23 f i g s . ,  s c a l e  1:12,00,0 

Describes the geology of the Hop Canyon a r e a  i n  the  Magdalena 
Mountains, New Mexico. Includes d e s c r i p t i o n s  of the Spears 
Fornat ion ( v o l c a n i c l a s t i c  sediments,  ash-flow t u f f s ,  and l a v a s ) ,  
Hel ls  Nesa t u f f  ( r h y o l i t i c  a s h - f l ~ w  t u f f  ) ,  A . L .  Peak t u f f  
( r h y o l i t i c  ash-flow t u f f  1 ,  u n i t  of S i m i l e  Canyon ( a n d e s i t e  and 
r h y o l i t e  l a v a s ,  ash-flow t u f f s ,  and v o l c a n i c l a s t i c  sed iment s ) ,  
t u f f  of Lemitar .Mountains ( r h y o l i t i c  ash-flow t u f f ) ,  t u f f  of South 
Canyon ( r h y o l i t i c  ash-flow tuf £ 1 ,  r h y o l i t e s  of Magdalena Peak, and 
l a t i t e  p r p h y r y s  and r h y o l i t e  d ikes .  Gold minera l i za t ion  i s  
commonly assoc ia ted  with t h e  r h y o l i t e  d i k e s .  Includes a 
d i scuss ion  of the a l t e r a t i o n  assoc ia ted  wi th  t h e  minera l i za t ion .  

Area: Magdalena Mountains, Socorro County. 

Al l i son ,  J . W . ,  1954, In t rus ives  of the J a c k p i l e  a r e a ,  Valencia County, 
New Mexico: U.S. Atomic Energy Comm., Tech. Memo. TM-59 ( 5 4 ) ,  
3 p . ,  1 f i g .  (now Cibola County) 

Brief repor t  desc r ib ing  s i x  i n t r u s i v e  dikes i n  the  J a c k p i l e  
a r e a  and t h e i r  r e l a t i o n s h i p  t o  t h e  sandstone uranium depos i t s  
i n  t h e  v i c i n i t y  of the d i k e s .  Several  of the dikes conta in  
secondary uranium minera ls  along f r a c t u r e s  . Includes a geologic  
map showing t h e  d ikes .  

Area: San Juan Basin, Cibola  County. 

Al l i son ,  J.W., and Ove, W.E . ,  1957, A r epor t  on an a i rborne  survey and 
ground i n v e s t i g a t i o n s  a t  S i l v e r  C i t y ,  New Mexico: U.S. Atomic 

C Energy Comm., Rept. RME-1081, 15 p . ,  2 f i g s .  
Seventeen occurrences of anomalous radi  oact i vi t y  were 

discovered i n  Grant and Hidalgo Counties .  Six of these  a r e  i n  
zones ( t race  - O - l l g  U 3 ~ 8 ) ,  n i n e  a r e  i n  Precambrian g r a n i t e ,  

one i s  i n  a diabase d i k e ,  and one i s  i n  a r h y o l i t e  dike of 
T e r t i a r y  age .  Includes radiometr ic  and chemical-uranium analyses .  

Area: Mogollon-Datil volcanic  province,  Burro Mountains , 
Pyramid Mountains, and Hatchet Mountains, Grant and Hidalgo 
Counties.  

Alminas, H.V., Watts,  K.C., G r i f f i t t s ,  W . R . ,  Siems, D. L . ,  Kraxberger, 
V.E., and Curry,  K.J . ,  1975, Map showing anomalous d i s t r i b u t i o n  
of  tungsten,  f l u o r i t e ,  and s i l v e r  i n  stream-sediment concent ra tes  
from the S i e r r a  Cuchillo-Animas u p l i f t s  and adjacent  a r e a s ,  
southwestern New Mexico: U.S. Geol. Survey, Misc. Geol. Inv. Map 
1-880, 2 ' sheets ,  s c a l e  1:48, 000 

Geologic map showing t h e  geology and d i s t r i b u t i o n  of 
anomalous f l u o r i t e ,  t ungs ten ,  and s i l v e r  i n  t h e  S i e r r a  Cuchi l lo .  
Mapped u n i t s  include T e r t i a r y  rhyol i . t e ,  andesi  t e ,  l a t i  t e ,  and 
m o n m n j  te. 

Area: S i e r r a  Cuch i l lo ,  S i e r r a  and Socorro Counties .  

Alminas, H . V . ,  s e e  G r i f f  i t t s ,  W.R., 1968 - 

klper , A.M. ,  and Poldervaart  , A., 1957, Zircons from the Animas s tock  
and assoc ia ted  rocks ,  New Mexico: Econ, Geology, v .  52,  p .  952- 
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~ n c l u d e ' s  m a j o r - e l e m e n t  a n a l y s e s  of  t h e  T e r t i a r y  Animas,  
Oak C r e e k ,  a n d  Walnut  W e l l s  s t o c k s ,  i n  t h e  Animas M o u n t a i n s .  

A r e a :  Animas M o u n t a i n s ,  H i d a l g o  Coun ty  (Walnu t  W e l l s  , 

q u a d r a n g l e )  . 
A l p e r ,  A.M., - see Ze l le r ,  R. A., J r . ,  1965  

Ande r son ,  J. B . ,  see  Woodward, L. A . ,  Kaufman, W.H., a n d  Reed., R.K., 1 9 7 3 ;  
a n d  woodward,  L.A. ,  M c L ~ l l a n d ,  D . ,  a n d  Kaufman, W . H . ,  1972 

Ande r son ,  E . C . ,  1954 ,  O c c u r r e n c e s  of  u r an ium ores i n  N e w  Mexico: N e w  
Mexico B u r e a u  Mines  M i n e r a l  R e s o u r c e s ,  C i r c .  29,  27 p . ,  r e v i s e d  
1955 ,  39 p .  

T a b u l a t e s  t h e  d i s t r i b u t i o n ,  w i t h  b r i e f  d e s c r i p t i o n s ,  o f  
u r an ium o c c u r r e n c e s  b y  c o u n t y .  I n c l u d e s  11 o c c u r r e n c e s  r e l a t e d  t o  
i g n e o u s  r o c k s :  1 )  g r a n i t e  and  d i a b a s e  i n  t h e  L e m i t a r  M o ~ n t a i n s ,  . 

S o c o r r o  C o u n t y ;  2 )  g r a n i t e  i n  the Lad ron  Moun ta in s  ( ~ e t e r  
p r o s p e c t  ) , S o c o r r o  Coun ty ;  3 )  B i s h o p  Cap f l u o r s p a r  p r o s p e c t s ,  
Organ  Y o u n t a i n s ,  Dona Ana Coun ty ;  4 )  W h i t e  S i g n a l ,  B l ack  Hawk, 
Gold  H i l l ,  a n d  B u r r o  Moun ta in  d i s t r i c t s ,  B u r r o  M o u n t a i n s ,  G r a n t  
C o u n t y ;  5 )  m o n z o n i t e  i n  the C a p i t a n  M o u n t a i n s ,  L i n c o l n  C o u n t y ;  6 )  
a n d e s i t e  i n  t h e  L a  Ba j ada  d i s t r i c t ,  O r t i z  M o u n t a i n s ,  S a n t a  Fe 
C o u n t y ;  7 )  p e g m a t i t e  and  g r a n i t e  i n '  t h e  G a l l i n a s  Canyon area ,  
S a n g r e  d e  C r i s t o  M o u n t a i n s ,  San Migue l  Coun ty ;  8 )  g r a n i t e  a n d  
schis t  i n  the C a b a l l o  M o u n t a i n s ,  S i e r r a  Coun ty ;  9 )  p e g m a t i t e  i n  
the Red R i v e r  d i s t r i c t ,  S a n g r e  d e  C r i s t o  M o u n t a i n s ,  Taos  C o u n t y ;  
1 0 )  f l u o r s p a r  i n  the Cooke ' s  Peak a n d  L i t t l e  F l o r i d a  M o u n t a i n s ,  
Luna C o u n t y ;  a n d  11) t o r b e r n i t e  i n  manganese  ore i n  t h e  g r a n i t e  
o f  t h e  C a p i t a n  M o u n t a i n s ,  L i n c o l n  Coun ty .  

A r e a :  S t a t e w i d e .  

Ande r son ,  E.  C . ,  1955 ,  M i n e r a l  d e p o s i t s  and  mines  i n  s o u t h - c e n t r a l  N e w  
Mexico ,  N e w  Mexico G e o l .  S o c . ,  Guidebook  6 t h  f i e l d  c o n £ . ,  p. 
121-122 

B r i e f l y  d i s c u s s e s  f l u o r s p a r  d e p o s i t s  i n  t h e  San Andres  
M o u n t a i n s ,  S i e r r a  and  Dona Ana C o u n t i e s ;  S i e r r a  C u c h i l l o ,  S i e r r a  
Coun ty ;  a n d  Cabal lo M o u n t a i n s ,  S i e r r a  Coun ty .  Uranium i s  f o u n d  i n  
t h r e e  l o c a l i t i e s :  1 )  P r e c a m b r i a n  g r a n i t e  i n  the C a b a l l o  
M o u n t a i n s ,  2 )  monzoni t e  p o r p h y r y  a s s o c i a t e d  w i t h  p u r p l e  f l u o r i t e  
n e a r  T r u t h  or C o n s e q u e n c e s ,  a n d  3 )  w i t h  I r o n  Moun ta in  t u n g s t e n  i n  
t h e  S i e r r a  C u c h i l l o .  

Area :  San Andre s  M o u n t a i n s ,  S i e r r a  and  Dona Ana C o u n t i e s ;  
S i e r r a  C u c h i l l o  a n d  C a b a l l o  M o u n t a i n s ,  S i e r r a  Coun ty .  

Ande r son ,  E.C., 1957 ,  The metal r e s o u r c e s  o f  N e w  Mexico a n d  t h e i r  
e conomic  f e a t u r e s  t h r o u g h  1954 :  N e w  Mexico Bureau  of Mines  M i n e r a l  
R e s o u r c e s ,  B u l l .  39, 183  p . ,  21 tab les ,  3 f i g s . ,  5  p l s . ,  sca le  
1 inch = 50 m i  

B r i e f l y  r e v i e w s  a n d  d e s c r i b e s  f l u o r i t e ,  u r a n i u m ,  a n d  t h o r i u m  
m i n e s ,  prospects,  a n d  o c c u r r e n c e s  b y  c o u n t y .  I n c l u d e s  a s e c t i o n  
l i s t i n g  u r a n i u m  m i n e r a l s  a n d  t h e i r  l o c a l i t i e s  w i t h i n  t h e  s t a t e ,  
i n c l u d i n g  s e v e r a l  l o c a l i t i e s  a s s o c i a t e d  w i t h  i g n e o u s  r o c k s :  1 )  
a u t u n i t e  i n  t h e  W h i t e  S i g n a l  d i s t r i c t ,  B u r r o  M o u n t a i n s ,  G r a n t  
C o u n t y ,  2 )  c a r n o t i t e  i n  the C a r r i z o  M o u n t a i n s ,  Catron C o u n t y  a n d  



C o c h i t i  d i s t r i c t ,  Jemez ~ o u n t a i n s ,  S a n d o v a l  Coun ty ,  3 )  gummi te ,  
s a m a r s k i t e ,  u r a n i n i t e ,  a n d  u r a n o p h a n e  i n  t h e  P e t a c a  d i s t r i c t ,  
T u s a s  M o u n t a i n s ,  R i o  A r r i b a  C o u n t y ,  4 )  t o r b e r n i t e  i n  t h e  W h i t e  
S i g n a l  d i s t r i c t ,  B u r r o  M o u n t a i n s ,  G r a n t  Coun ty  a n d  i n  the San  
L o r e n z o  d i s t i c t ,  S o c o r r o  C o u n t y ,  a n d  5) u r a n o p h a n e  i n  t h e  San  
L o r e n z o  d i s t r i c t ,  S o c o r r o  Coun ty .  I n c l u d e s  a map showing  t h e  
l o c a t i o n s  of u r an ium o c c u r r e n c e s  i n  N e w  Mexico .  

A r e a :  G r a n t ,  C a t r o n ,  S a n d o v a l ,  R i o  A r r i b a ,  a n d  S o c o r r o  
C o u n t i e s .  

Ande r son ,  O . J . ,  1980 ,  ASandoned or  i n a c t i v e  u r an ium mines  i n  N e w  Mexico :  
N e w  Mexico Bureau  Mines  M i n e r a l  R e s o u r c e s ,  O p e n - f i l e  R e p t .  148 ,  
7 7 8  p . ,  p h o t o g r a p h s ,  maps 

I n c l u d e s  a o n e  page  b r i e f  d e s c r i p t i o n  o f  t h e  g e o l o g y ,  
l o c a t i o n ,  h i s t o r y ,  a n d  p r e s e n t  w o r k i n g s  o f  o v e r  200  a b a n d o n e d  or 
i n a c t i v e  mines  and  p r o s p e c t s  i n  N e w  Mexico.  P h o t o g r a p h s  a n d  m i n e  
maps a re  i n c l u d e d  f o r  e a c h  mine  or  p r o s p e c t .  

A r e a :  S t a t e w i d e .  

Ande r son ,  R.Y., 1961,  P h y s i o g r a p h y ,  c l imate ,  a n d  v e g e t a t i o n  o f  the 
A l b u q u e r q u e  r e g i o n ,  i n  A lbuque rque  c o u n t r y :  N e w  Mexico G e o l .  
S o c . ,  Guidebook  1 2 t h f  i e l d  con£  . , p .  63-71 

B r i e f l y  d e s c r i b e s  the r o c k s  f o u n d  i n  the A l b u q u e r q u e  
r e g i o n .  Describes a n d e s i t e ,  l a t i t e ,  a n d  r h y o l i t e  f o u n d  i n  
t h e  Jemez M o u n t a i n s ,  S a n d o v a l  and  R i o  Arriba C o u n t i e s ;  
P r e c a m b r i a n  granite i n  the S a n d i a  a n d  Manzano M o u n t a i n s ,  
S a n d o v a l ,  B e r n a l i l l o ,  a n d  T o r r a n c e  C o u n t i e s ;  m o n z o n i t e ,  l a t i t e ,  
a n d  a n d e s i t e  i n  the O r t i z  a n d  San  P e d r o  M o u n t a i n s ,  S a n d o v a l  
Coun ty ;  a n d  l a t i t e ,  t r a c h y t e ,  a n d  a n d e s i t e  i n  t h e  Mount T a y l o r  
r e g i o n ,  C i b o l a  a n d  McKinley C o u n t i e s .  

Area :  Jemez  M o u n t a i n s ,  S a n d o v a l  a n d  R i o  A r r i b a  
C o u n t i e s ;  S a n d i a  M o u n t a i n s ,  S a n d o v a l  a n d  B e r n a l i l l o  
C o u n t i e s ;  Manzano M o u n t a i n s ,  T o r r a n c e  County :  O r t i z  M o u n t a i n s ,  
S a n d o v a l  Coun ty ;  Mount T a y l o r  r e g i o n ,  Cibola a n d  McKin ley  
C o u n t i e s .  

Anonymous,' 1955 ,  P r e c a m b r i a n  r o c k s  of  s o u t h - c e n t r a l  N e w  Mexico ,  
i n  S o u t h - c e n t r a l  N e w  Mexico:  N e w  Mexico G e o l .  S o c . ,  - 
Guidebook 6 t h  f i e l d  c o n f . ,  p.  62-64 

B r i e f l y  d e s c r i b e s  the P r e c a m b r i a n  g e o l o g y  o f  the San  
A n d r e s ,  Caballo,  Mud S p r i n g s ,  a n d  F r a  Cr is tobal  M o u n t a i n s ,  
S i e r r a  C u c h i l l o ,  a n d  the B l a c k  Range i n  S i e r r a  a n d  Dona Ana 
C o u n t i e s .  

Area: San  Andre s  M o u n t a i n s ,  S i e r r a  a n d  Dona Ana C o u n t i e s ;  
C a b a l l o  a n d  F r a  Cr is tobal  M o u n t a i n s ,  S i e r r a  C u c h i l l o ,  a n d  the 
B l a c k  Range,  S i e r r a  Coun ty .  

Anonymous., 1959 ,  Uranium d e p o s i t s  i n  D a t i l  Moun ta in s -Sea r  M o u n t a i n s  
r e g i o n ,  N e w  Mexico,  i n  W e s t - c e n t r a l  N e w  Mexico:  N e w  Mexico 
G e o l  . S o c . ,  ~ u i d e b o o k l o t h  f i e l d  con£  . , p. 135-143,  1 t a b l e ,  
5 f i g s .  

D i s c u s s e s  t h e  g e o l o g y  o f  u r an ium o c c u r r e n c e s  i n  t h e  D a t i l  
F o r m a t i o n .  Reports 0 .004% eU a n d  0 .001% U ( c h e m i c a l )  i n  a  
r h y o l i t i c  t u f f ' .  

Area:  M o g o l l o n - D a t i l  v o l c a n i c  p r o v i n c e ,  S o c o r r o  a n d  C a t r o n  



Counties. 

Apsouri, C.N., 1944, Reconnaissance study of pegmatite deposits in 
Petaca area, New Mexico: Union Mines Development Corp., Rept. 
WO-105, 58 p., tables, 2 figs., 1 map (open filed by U.S. 
Atomic Energy Comm.) 

Reconnaissance report of the geology, mineralogy, and 
history of the pegmatite deposits in the Petaca area. Includes 
descriptions of eight mines containing sarnarskite, monazite, 
and/or fergusonite. Also describes other pegmatite mines where 
radioactive minerals were not found. Includes a geologic map 
showing, the location of the pegmatites. 

Area: Tusas Mountains, Rio Arriba County. 

Arendt, W.W., 1971, Geology of La Joyita Hills, Socorro County, 
New Mexico: M.S. thesis, Univ. Mew Mexico, 75 p., 6 figs., 
29 pls., scale 1:24,000 ' 

Mapped area includes Precambrian gneiss and Tertiary 
rhyolite and andesite. Includes descriptions of the igneous 
rocks and some modal analyses are included. Discusses fluorite 
mineralization and hypogene galena, silver, gold, and copper 
deposits. 

Area: La Joyita Hills, Socorro County. 

~rengi, J.T., see Adams, J.W., and Parrish, I.S., 1980 

Armstrong, A.K., see Carten, R.B., Silberman, M.L., and Elston, W.E., 
1974 

- 

& Armstrong, D.G., see Loring, A.K., 1980 

Arnold, R.I., 1974a, Fluorspar deposits of the Little Whitewater Canyon, 
Holt Gulch, and Goddard Canyon area, Catron County, New Mexico 
(abs.), in Ghost Ranch (central-northern New Mexico): New Mexico 
Geol. SOX, Guidebook 25th field con£., p. 377 

Briefly describes Tertiary quartz latite, andesites, and 
flow-banded rhyolite exposed in the Mogollon Mountains. 
Mineralization consists of fluorite, calcite, minor gold, and 
minor silver. The fluorspar is associated with the rhyolite as 
void- and replacement-fillings in breccia and fault zones. 

Area: Mogollon-Datil volcanic province, Catron County. 

Arnold, R.I., 1974b, Geology and mineral deposits of Little Whitewater 
Canyon, Holt Gulch, and Goddard Canyon, Catron County, New Mexico: 
M.S. thesis, Univ. Texas (El paso), 63 p., 2 tables, 7 figs., 
7 pls., 3 sheets 

Includes geologic maps of the Huckelberry mine (1 inch = 
100 ft), in the Little Whitewater Canyon, Holt Gulch, and 
Goddard Canyon area (1:12,000), and a claim map. Describes 
andesite, rhyolite intrusives, and rhyolite flows and describes 
the mineralization and alteration of the area. 

Area: Mogollon-Datil volcanic province, Catron County. 

Arth, J.G., see Barker, F., and Peterman, Z.E., 1973 - 

b Asquith, G,B., 1.973a, High-viscosity "eonqlomerate" channel deposits 



i n  T e r t i a r y  ~ d m p r o p h y r e  s i l l ,  Sac ramen t "  i q o u n t a i n s ,  N e w  Mexico :  
Geo logy ,  v .  1 ,  p .  149-151,  4  f i g s .  

D e s c r i b e s  t h e  p e t r o l o g y  a n d  g e o l o g y  o f  l a m p r o p h y r e  s i l l s  
f o u n d  o c c u r r i n g  i n  t h e  S a c r a m e n t o  M o u n t a i n s .  U s e s  methods  o f  
s e d i m e n t a t i o n  t o  d e s c r i b e  t h e  s i l l s .  

Area :  S a c r a m e n t o  M o u n t a i n s ,  O t e r o  C o u n t y .  

A s q u i t h ,  G . B . ,  197313, Flow d i f f e r e n t i a t i o n  i n  T e r t i a r y  l a m p r o p h y r e s  
( c a m p t o n i  t es  ) , S a c r a m e n t o  M o u n t a i n s ,  O t e r o  C o u n t y ,  N e w  Mexico :  
J o u r .  Geo logy ,  v .  8 1 ,  p .  643-647, 3  t ab l e s ,  3  f i g s .  

Describes t h e  o c c u r r e n c e  o f  l a m p r o p h y r e  d i k e s .  I n c l u d e s  
modal  and  c h e m i c a l  a n a l y s e s  o f  t h e  d i k e s .  

A r e a :  S a c r a m e n t o  M o u n t a i n s ,  Otero C o u n t y .  

A s q u i t h ,  G .  B . ,  1974,  P e t r o g r a p h y  a n d  p e t r o g e n e s i s  o f  T e r t i a r y  
c a m p t o n i  t e s  a n d  d i o r i  t e s ,  S a c r a m e n t o  M o u n t a i n s  ,. N e w  Mexico:  
N e w  Mexico Bureau  Mines  M i n e r a l  R e s o u r c e s ,  C i r c .  141., 6 p . ,  
4 t ab les ,  6 f i g s .  

D i s c u s s e s  t h e  g e o l o g y  a n d  p e t r o l o g y  o f  the comagmat ic  
d i o r i t e  a n d  c a m p t o n i t e  d i k e s  a n d  s i l l s  i n  the S a c r a m e n t o  
M o u n t a i n s .  I n c l u d e s  modal  a n d  c h e m i c a l  a n a l y s e s .  

A r e a :  S a c r a m e n t o  M o u n t a i n s ,  Otero c o u n t y .  

A t k i n s o n ,  W . W . ,  J r . ,  1961 ,  G e o l o g y  o f  t h e  San  P e d r o  M o u n t a i n s ,  
S a n t a  F e  C o u n t y ,  N e w  Mexico:  N e w  Mexico B u r e a u  Mines  M i n e r a l  
R e s o u r c e s ,  B u l l .  77, 50 p . ,  2 f i g s . ,  1 0  p l s . ,  scale  1 i n c h  = 1 m i  

Describes d i a b a s e  p o r p h y r y ,  monzoni t e ,  monzoni t e  p o r p h y r y ,  
l a t i t e  p o r p h y r y ,  a n d  r h y o l i t e  p o r p h y r y  a n d  i n c l u d e s  some modal  
a n a l y s e s .  D e s c r i b e s  c o p p e r ,  g o l d ,  l e a d - z i n c ,  a n d  i r o n . d e p o s i t s .  
I n c l u d e s  g e o l o g i c  maps showing  the  d i s t r i b u t i o n  o f  d i k e s  a n d  
s i l l s .  

Area :  O r t i z  Moun ta in s  ( S a n  P e d r o  M o u n t a i n ) ,  S a n t a  Fe  
Coun ty .  

Bachman, G .O.,  1965 ,  G e o l o g i c  map o f  the Cap i  to1 Peak  n o r t h w e s t  
q u a d r a n g l e ,  S o c o r r o  C o u n t y ,  N e w  -\Mexico: U .  S. Geol . S u r v e y ,  
Misc. Geol. I n v .  Map 1-441,  5  p .  t e x t ,  scale  1 : 3 1 , 6 8 0  

G e o l o g i c  map showing  t h e  d i s t r i b u t i o n ,  w i t h  d e s c r i p t i o n s ,  
o f  P r e c a m b r i a n  g r a n i t e ,  d i o r i t e ,  a n d  T e r t i a r y  d i o r i t e  f l o w s .  
I n c l u d e s  a d i s c u s s i o n  o f  t h e  o c c u r r e n c e  o f  copper w i t h  f l u o r i t e  
a l o n g  the f a u l t  b o u n d a r y  b e t w e e n  the P r e c a m b r i a n  u n i t s  a n d  t h e  
B l i s s  S a n d s t o n e  a n d  maps the g e o l o g y  o f  pa r t  o f  the San  
A n d r e s  M o u n t a i n s .  

Area :  M o g o l l o n - D a t i l  v o l c a n i c  p r o v i n c e  a n d  San  Andre s  
M o u n t a i n s ,  S o c o r r o  and  S i e r r a  C o u n t i e s .  

Bachman, G.O., a n d  H a r b o u r ,  R.L., 1970 ,  G e o l o g i c  map of the n o r t h e r n  
part  of the San  Andre s  M o u n t a i n s ,  c e n t r a l  N e w  Mexico:  U.S. 
G e o l .  S u r v e y ,  M i s c .  G e o l .  I n v .  Map 1-600, sca. le  1 : 6 2 , 5 0 0  

G e o l o g i c  map showing  the d i s t r i b u t i o n  o f  the T e r t i a r y  
r h y o l i t e  s i l l ,  d i o r i t e  d i k e s  a n d  s i l l s ,  a n d  P r e c a m b r i a n  
g r a n i t e  and  d i o r i t e .  T h i s  map c o v e r s  t h e  S a l i n a s  Peak  15-min 
q u a d r a n g l e  a n d  the w e s t e r n  h a l f  of  t h e  Capi to l  Peak  15-min 
q u a d r a n g l e .  

Area :  San  Andres  M o u n t a i n s ,  S i e r r a  a n d  S o c o r r o  C o u n t - i e s .  



Bachman, G.O., a n d  Myer s ,  D.A., 1963 ,  Geo logy  o f  t h e  Bear Peak 
n o r t h e a s t  q u a d r a n g l e ,  Dona Ana Coun ty ,  N e w  Mexico:  U .  S. 
G e o l .  S u r v e y ,  Misc. G e o l .  I n v .  Map 1-374 ,  s c a l e  1 : 3 1 , 6 8 0  

G e o l o g i c  map showing  t h e  d i s t r i b u t i o n  o f  t h e  T e r t i a r y  
d i k e s  and  P r e c a m b r i a n  d i o r i t e ,  g r a n i t e ,  p e g m a t i t e s ,  a n d  
g n e i s s i c  g r a n i t e  o f  t h e  c e n t r a l  p a r t  of  t h e  San  A n d r e s  
M o u n t a i n s .  

A r e a :  San  Andre s  M o u n t a i n s ,  Dona Ana C o u n t y .  

Bachman, G . O . ,  a n d  Myer s ,  D . A . ,  1969 ,  Geo logy  o f  t h e  Bear  Peak a r e a ,  
Dona Ana C o u n t y ,  N e w  Mexico:  U.S. G e o l .  S u r v e y ,  B u l l .  1271-C, 
p .  C1-C46, 1 t a b l e ,  7  f i g s .  1 p l . ,  sca le  1 : 6 2 , 5 0 0  

I n c l u d e s  a g e o l o g i c  map showing  the  d i s t r i b u t i o n  o f  
P r e c a m b r i a n  g r a n i t e ,  p e g m a t i t e s ,  a n d  d i o r i t e .  Describes t h e  
g e o l o g y  o f  t h e  Bear  Peak q u a d r a n g l e  i n  t h e  c e n t r a l  p a r t  o f  the 
San  Andre s  M o u n t a i n s .  

Area :  San  Andre s  M o u n t a i n s ,  Dona Ana C o u n t y .  

Bachman, G . O . ,  - see  Dane,  C . H . ,  1961  

B a i l e y ,  R . A . ,  S m i t h ,  R.L., a n d  R o s s ,  C .S . ,  1969 ,  S t r a t i g r a p h i c  
n o m e n c l a t u r e  o f  v o l c a n i c  r o c k s  i n  t h e  Jemez M o u n t a i n s ,  N e w  
Mexico:  U.S. G e o l .  S u r v e y ,  B u l l .  1274-PI 1 9  p . ,  2 f i g s .  

D i v i d e s  t h e  uppe r  T e r t i a r y  a n d  Q u a t e r n a r y  r o c k s  i n t o  
three g r o u p s :  1) the  Keres Group  i n  t h e  s o u t h ,  2)  t h e  P o l v a d e r a  
Group  i n  t h e  n o r t h ,  a n d  3 )  t h e  Tewa Group  i n  the  c e n t r a l  a n d  
f l a n k i n g  par ts  of  the Jemez ' M o u n t a i n s .  The Keres Group  c o n s i s t s  
o f  the Chamisa  Mesa b a s a l t ,  Canovas  Canyon R h y o l i t e ,  P a l i z a  
Canyon F o r m a t i o n ,  a n d  t h e  Bea rhead  R h y o l i t e .  The P o l v a d e r a  
Group  c o n s i s t s  of  the L o b a t o  B a s a l t ,  Tsch icoma F o r m a t i o n  
( a n d e s i t e s ,  d a c i t e s ,  a n d  q u a r t z  l a t i t e s ) ,  a n d  E l  R e c h u e l o s  
R h y o l i t e .  The Tewa Group  c o n s i s t s  o f  t h e  B a n d e l i e r  T u f f  
( r h y o l i t e ) ,  Cerro Rub io  Q u a r t z  L a t i t e ,  C e r r o  T o l e d o  R h y o l i t e ,  
a n d  t h e  V a l l e s  R h y o l i t e .  I n c l u d e s  g e o l o g i c  s k e t c h e s  and,  a 
s t r a t i g r a p h i c  t ab le .  

Area :  Jemez  M o u n t a i n s ,  S a n d o v a l  a n d  R i o  A r r i b a  C o u n t i e s .  

' B a i l e y ,  R.A.., see R o s s ,  C .S . ,  a n d  S m i t h ,  R.L.,  1961 ;  S m i t h ,  R.L., 1 9 6 8 ;  
a n d  ~ m i t h , ~ . ~ .  , a n d  Ross, CI,.S;, 1870 

B a k e r ,  I . ,  a n d  R i d l e y ,  W . I . ,  1970 ,  F i e l d  e v i d e n c e  a n d  p o t a s s i u m ,  
r u b i d i u m ,  s t r o n t i u m  d a t a  b e a r i n g  o n  the o r i g i n  o f  t h e  Mount 
T a y l o r  v o l c a n i c  f i e l d ,  N e w  Mexico ,  U.S.A. : E a r t h  a n d  P l a n e t .  
S c i .  L e t t e r s ,  v .  1 0 ,  p. 106-114,  3  tables ,  4  f i g s .  

Describes t h e  c a l c - a l k a l i n e  e x t r u s i v e  r o c k s  o f  the Mount 
T a y l o r  v o l c a n i c  f i e l d ;  r h y o l i t e ,  d a c i t e ,  a l k a l i  a n d e s i t e ,  
b a s a l t i c  a n d e s i t e ,  a l k a l i  b a s a l t s ,  a n d  b a s a n i t e  f l o w s  and  pipes. 
I n c l u d e s  chemical a n a l y s e s ,  i n c l u d i n g  I<, Rb, and S r  c o n c e n t r a -  ' 
t i o n s .  

Area :  Momt T a y l o r ,  C i b o l a  a n d  McKinley C o u n t i e s .  

B a l a g n a ,  J. P . ,  - see B o r n h o r s t ,  T. J . ,  E l s t o n ,  W .  E . ,  a n d  De l - l a  V a l l e ,  R. S . ,  
1980  



Baldwin ,  B . ,  s e e  a u n n ,  M.S. ,  1958  - 
B a l k ,  R. ,  1962 ,  G e o l o g i c  map a n d  s e c t i o n s  of T r e s  Hermanas M o u n t a i n s :  

N e w  Mexico  Bureau  Mines  M i n e r a l  R e s o u r c e s ,  G e o l .  Map 1 6 ,  s c a l e  
1 : 4 8 , 0 0 0  

G e o l o g i c  map showing  t h e  d i s t r i b u t i o n  o f  T e r t i a r y  r h y o l i t e ,  
l a t i  t e ,  monzoni t e ,  q u a r t z  monzoni t e ,  a n d  a n d e s i  t e .  I n c l u d e s  
g e o c h e m i c a l  a n a l y s e s  of  t h e  q u a r t z  monzoni t e .  

Area: T r e s  Hermanas M o u n t a i n s ,  Luna Coun ty .  

Ba l lmann ,  D.L., 1960 ,  G e o l o g y  o f  t h e  K n i g h t  Peak  a rea ,  G r a n t  C o u n t y ,  
New Mexico:  N e w  Mexico Bureau  Mines  M i n e r a l  R e s o u r c e s ,  B u l l .  70,  
39 p . ,  3  t ab l e s ,  1 0  f i g s . ,  1 1 .  , scale  1 : 6 3 , 3 6 0  

B r i e f l y  d e s c r i b e s  and  d i s c u s s e s  t h e  d i s t r i b u t i o n  o f  
P r e c a m b r i a n  g r a n i t e  ( i n c l u d e s  modal a n a l y s e s )  a n d  d i a b a s e  d i k e s  
a n d  T e r t i a r y  r h y o l i t e s  and  a n d e s i t e s .  A l s o  d i s c u s s e s  some 
f l u o r i t e  o c c u r r e n c e s  s o u t h w e s t  o f  the B i g  B u r r o  M o u n t a i n s .  

A r e a :  M o g o l l o n - D a t i l  v o l c a n i c  p r o v i n c e ,  G r a n t  Coun ty .  

B a l t z ,  E . H . ,  J r . ,  1972 ,  G e o l o g i c  map a n d  cross s e c t i o n s  o f  the G a l l i n a s  
C r e e k  a rea ,  S a n g r e  d e  C r i s t o  M o u n t a i n s ,  San Migue l  C o u n t y ,  N e w  
Mexico :  U.S. G e o l .  S u r v e y ,  M i s c .  G e o l .  I n v .  Map 1-673 ,  2  s h e e t s ,  
s ca l e  1 : 2 4 , 0 0 0  

G e o l o g i c  map showing  the d i s t r i b u t i o n  o f  t h e  T e r t i a r y  m a f i c  
d i k e s  and  t h e  P r e ~ a m b r i ~ a n  Embudo g r a n i t e  a n d  a s s o c i a t e d  
p e g m a t i t e s .  Mapped area i n c l u d e s  the Montezuma, E l  P o r v e n i r ,  a n d  
part  o f  the R o c i a d a  7  l / 2 - m i n  q u a d r a n g l e s .  

Area :  S a n g r e  d e  C r i s t o  M o u n t a i n s ,  San  Migue l  C o u n t y .  

C B a r k e r ,  D.S. ,  a n d  Long,  L.E. ,  1 9 7 4 ,  The T r a n s - P e c o s  magmat ic  p r o v i n c e ,  
s o u t h e a s t e r n  N e w  Mexico a n d  west T e x a s  ( a b s . ) ,  i n  G h o s t  Ranch . 
( c e n t r a l - n o r t h e r n  N e w  M e x i c o ) :  N e w  Mexico ~eol.~oc., Guidebook  
2 5 t h  f i e l d  c o n f . ,  p. 377-378 

M e n t i o n s  the o c c u r r e n c e  o f  a l k a l i c  r o c k s  i n  w e s t  T e x a s  a n d  
i n  the Cornudas  Moun ta in s  i n  N e w  Mexico a n d  T e x a s .  The 
d i f f e r e n t i a t i o n  s e q u e n c e  i s  b a s a l t  t o  p h o n o l i t e  t o  t r a c h y t e  t o  
s o d i c  r h y o l i t e .  These r o c k s  a re  e n r i c h e d  i n  Z r  a n d  t h e  r a r e - e a r t h  
e l e m e n t s .  

A r e a :  Cornudas  M o u n t a i n s ,  Otero Coun ty .  

B a r k e r ,  P . ,  1958 ,  P r e c a m b r i a n  a n d  T e r t i a r y  g e o l o g y  o f  L a s  T a b l a s  
q u a d r a n g l e ,  N e w  Mexico:  N e w  Mexico Bureau  Mines  M i n e r a l  R e s o u r c e s  
B u l l .  45, 104 p . ,  1 4  t a b l e s ,  3  f i g s . ,  1 3  p l s . ,  s ca l e  1 : 4 8 , 0 0 0  

D i s c u s s e s  t h e  g e o l o g y  a n d  p e t r o l o g y  o f  the Burned  M o u n t a i n  
M e t a r h y o l i t e ,  M a q u i n i t a  G r a n o d i o r i t e ,  T r e s  P i e d r a s  G r a n i t e ,  K i a w a  
Moun ta in  F o r m a t i o n ,  a n d  , pegma t i t e s .  I n c l u d e s  g e o c h e m i c a l  
a n a l y s e s .  

A r e a :  T u s a s  M o u n t a i n s ,  R i o  A r r i b a  Coun ty .  

B a r k e r ,  I?., 1970 ,  O r t e g a  Q u a r t z i t e  a n d  B ig  Rock a n d  Jawbone  C o n g l o m e r a t e  
Members of  the K i a w a  Moun ta in  F o r m a t i o n ,  T u s a s  M o u n t a i n s ,  N e w  
Mexico:  U.S. G e o l .  S u r v e y ,  B u l l .  1294-A, A21-A22 

B r i e f l y  d e s c r i b e s  t h e  P r e c a m b r i a n  B ig  Rock a n d  Jawbone  
C o n g l o m e r a t e  M~mbers o f  the K i a w a  Moun ta in  F o r m a t i o n .  

, A r e a :  T u s a s  M o u n t a i n s ,  R i o  A r r i b a  Coun ty .  



Barker, F., Arth,.J.G., and Peterman, Z.E., 1973, Geochemistry of 
Pr.ecambrian trondhjemites of Colorado and northern New Mexico, 
evidence for subduction? (abs.): Am. Geophys. Union (EoS), 
Trans., v. 54, p. 1,220-1,221 

Briefly discusses the geochemistry and petrogenesi s of 
Precaxtbrian trondhjemites from the Tusas Mountains. 

Area: Tusas Mountains, Rio Arriba County. 

Barker, F., Arth, J.G., Peterman, Z.E., and Friedman, I., 1976, The 
1.7-1.8 bay.-old trondhjemites of southwestern Colorado and 
.northern New Mexico--Geochemistry and depths of genesis: Geol. 
Soc. America, Bull.., v. 87, p. 189-198, 9 figs. 

Describes the geology, major, minor, and trace element 
geochemistry of trondhjemites from the Tusas Mountains. 

Area: Tusas Mountains, Rio Arriba County. 

Barker, F., and Friedman, I., 1974, Precambrian metavolcanic rocks of 
the Tusas Mountains, New Mexico--major elements and oxygen 
isotopes, in Ghost Ranch (central-northern New Mexico) : New 
Mexico ~ e o c  Soc., Guidebook 25th field conf. , p. 115-117, 
1 table, 3 figs. 

Discusses the major element chemistry, oxygen i sotope 
studies, and age of the Precambrian basalt, metamorphosed 
andesite, and rhyolite of the Tusas Mountains. One saz.?le is 
reported as having an alkalic basaltic-andesite composition. 

Area: Tusas Mountains, Rio Arriba County. 

Barnes, C.W., - see Berry, V.P., Nagy, P.A., Sprerg, W.C., and Smouse, P., 
1980 

Basler, A. L., - see Mar janiemi, D.K., 1972 

Bassett, W.A., 1954, Mineralogical and geological investigations of the 
Terry uranium prospect near Monticello, New Mexico: New Mexico 
Bureau Mines Mineral Resources, Open-file Rept. 19, 15 p., 3 figs. 

Describes the geology and mineralogy of a uranium deposit 
associated with a nearby quartz monzonite. Includes modal 
analyses of the ql.laat x monzoni te. 

Area: San Mateo Mountains, Sierra County. 

Bassett, W.A., see Weber, R.H., 1963 ; - 

Bastin, E. S., 1939, The nickel-cobalt-native silver ore type: Econ. 
Geology v. 34, p. 1-40, tables, figs. 

Describes the geology of a nickel-cobalt-silver ore deposit 
in Bullard Peak (Black Hawk district), New Mexico. Mentions the 
aeeurrence of pitchblende in t.he ore body. 

Area: Burro Mountains, Grant County. 

Bauer, H.L., Jr., 1950a, Autunite at the Monarch No. 2, Moneymaker, and 
Wild Irishman claims, White Signal district, Grant County, New 
Mexico: U. S. Geol . Survey, Trace Elements Memo., Rept . TEM-160, 
2 p., 1 fig. 

Brief report describing the location, workings, geology, and 



uranium min---lization of the Monarch K,. 2 c1ai.m. No abnormal 
radioactivity was found on the Moneymaker or Wild Irishman claims. 
Incl-udes a geologic map of the area. 

Area: Burro Mountains, Grant County. 

Bauer, H. L., Jr., 1950bi Radioactive ilmeni te, Virginia claim, Hillsboro 
mining district, Sierra County, New Mexico: U.S. Geol. Survey, 
Trace Elements Memo., Rept TEM-139, 2 p. 

Brief account describing a piece of radioactive ilmenite 
float from the Virginia claim. However, no abnormal radioactivity 
was fo,und during a field investigation. 

Area: Mogollon-Datil volcanic province, Black Range, Sierra 
Courlty. 

Bauer, H. L., Jr., 1951, Apache Trail uranium prospect, White Signal 
district, Grant County, New Mexico: U.S. Geol. Survey, Trace 
Elements Memo., TEM-121 (51), 11 p., 1 table, 3 figs. 

Briefly describes the geology and ore deposits of the Apache 
TraiL uranium prospect, where Precambrian granite is cut by a 
diabase dike and a quartz-hematite vein. The quartz-hematite 
vein is radioactive and contains 0.011-0.012% uranium. The 
diabase dike contains 0.008-0.041% uranium. Includes iron and 
copper contents of the quartz-hematite vein. 

Area: Burro Mountains, Grant County. 

Bauer, H.L., Jr., - see Granger, H.C., 1950a,b, 1951a,b, and 1952; and 
Granger, H.C., Lovering, T.G., and Gillerman, E., 1952 

Baumgardner, L., 1954, Preliminary study of the relationship between c uranium and fluorine, Zuni uplift, Grants, New Mexico: U.S. 
Atomic Energy Comm., Tech. Mem. TM-248, 10 p.. 

Brief reconnaissance report describing the mineralogy and 
geology of the "21" and "27" fluorite mines in the Precambrian 
rocks in the Zuni Mountains. No anomalous radioactivity wa.s 
detected in the "21." mine. Includes a brief description of the 
development of each mine. 

Area: Zuni Mountains, Cibola County. 

Beers, C.A., 1976, Geology of Precambrian rocks of the southern Los 
Pinos Mountains, Socorro County, New Mexico: M.S. thesis, New 
Mexico Inst. Mining and Tech., 228 p., 5 tables, 35 figs., 
3 pls., scale 1 inch = 1,0.00 ft 

Discusses the geology and petrology of the Precambrian 
Sevilleta Metarhyolite and Los Pinos and Sepultura granites found 
in the Los Pinos Mountains. Includes moda'l, chemical, and rare- 
earth elements analyses. Uranium and thorium were not detected. 
The Los Pinos Granite was found to be high in potassium. 

Area: Los Pinos Mountains, Socorro County. 

Belt, C.B., Jr., 1960, Intrusion and ore deposition in New Mexico: 
Econ. Geology, v. 55, p. 1,244-1,271, 16 figs., 65 pls. 

Study of the petrology, hydrothermal alteration, and 
distribution of copper and zinc deposits in sil-icic igneous 
plutons. Includes discussions on the Hanover-Fierro intrusives, 
Granite Mountain intrusive at Magdalena, and four outliers of the 



. Lordsburg instrusive. 
Area: Mogollon-Datil volcanic province, Magdalena Mountains, 

Grant and Socorro Counties and wramid Mountains, Bidalgo County. 

Ben jovsky, T. D., 1945, Reconnaissance survey of the Heads tone mining 
district, Rio Arriba County, New Mexico: New Mexico Bureau Mines 
Mineral Resources, Circ. 11, 10 p., map 

Discusses the geol-ogy of the ore deposits of the Headstone 
mining dist,rict. Describes a Precambrian granodiorite. Gold- 
quartz veins, often with Cu-PS-Zn sulfides, occur within the 
granodiorite and Precambrian schist. 

Area: Tusas Mountains, Rio Arriba County. 

Berliner, M.H., 1949, Investigation of the Harding tantalum-lithium 
deposits, Taos County, New Mexico: U.S. Bureau Mines, Rept. Inv. 
RI-4607, 7 p., 3 tables, 3 figs. 

A detailed report describing the history, production, 
geology, mineralogy, and workings at the Harding pegmatite. 
Mentions the occurrence of microlite. Includes lithium analyses. 

Area: Sangre de Cristo Mountains, Taos County. 

Berry, V.P., Nagy, P.A., Spreng, W.C., Barnes, C.W., and Smouse, D., 
1980, Uranium resource evaluation, Tularosa quadrangle, New 
Mexico: U.S. Dept. Energy, Prelim. Rept. PGJ-004 (80), 31 p., 
3 figs., 10 pls., 4 appendices . 

This detailed geologic report evaluates the uranium resources 
of the'Tularosa 1 by 2 degree quadrangle using all available 
geologic, geochemical, and geophysical information. Includes a 
table of 13 uranium occurrences in appendix A (11 nonsandstone- . 

type occurrences) and uranium occurrence reports for most of the 
occurrences. Includes petrographic analyses, a comprehensive 
bibliography, geologic map of the 1 by 2 degree quadrangle, and a 
stratigraphic column. Four cauldron complexes (Magdalena, Mt. 
Withington, Nogal Canyon, and Emory cauldrons ) were' classified 
as favorable for uranium deposits, although in a reclassification 
of the uranium potential of the quadrangle, only the Nogal 
cauldron remained favorable. The other three cauldrons were 
rejected as being favorable due to low tonnage and/or grade. 

 rear Mogollsn-DatiL vn1,cani  c province, Magdalena Mountains, 
San Mateo Mountains, Sierra, Socorro, Catron, and Grant Counties. 

Biggerstaff, B.P., 1974, Geology and ore deposits of the Steeple Rock- 
Twin Peaks area, Grant County, New Mexico: M.S. thesis, Univ. 
Texas (El Paso), 103 p., 1 table, 5 figs., 11 pls., 2 appendices; 
abs. - in Ghost Ranch (central-northern New ~exico), New Mexico 
Geol. Soc., Guidebook 25th field con£. , p. 382 

Describes the Steeple Rock group (pyroclastics, andesites, 
and volcanic flows), andesite porphyry, and the Vanderbilt Peak 
intrusives. Describes the origin, nature, and mode of occurrence 
of sulfide and fluorite mineralization. Describes various mines 
and prospects and includes measured sections (Appendix A), 
microscopic descriptions of the igneous rocks (~ppendix B) , 
a geologic map (1;20,000), a claims map, and an alteration map 
(1 :40,000) of the Steeple Rock-Twin Peaks area (summit Mountains). 



Area: Nogol-lon-Dati.1 volcanic province, Grant County. 

Bikerman, M., -- see Elston, W.E., D'amon, P.E., Coney, P.J., Rhodes, R.C., 
and Smith, E..I., 1973 

Bingler, E.C., 1968, Geology and mineral resources of Rio Arriba County, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Bull. 91, 
158 p., 4 tables, 22 figs., 7 pls., scale 1 :125,000 

Describes the geology and stratigraphy of Rio Arriba County. 
Includes descriptions of Precambrian granitic gneiss, granite 
porphyry, Tertiary dacite, Quaternary rhyolite, and andesite. 
Discusses the geology of the Hopewell-Bromide and El Rito fluorite 
deposits . Also mentions the presence of uranini te and uranophane 
in pegmatites found within Rio Arriba County. Includes a map 
showing mineral commodities (fluorite and rare-earth elements). 

Area: Rio Arriba County. 

Bingler, E.C., 1974, Precambrian rocks of the Tusas Mountains, in 
Ghost Ranch (central-northern New Mexico): New ~ e x i c o ' ~ e s .  
Soc., Guidebook 25th field con£ . , p. 109-113 

Briefly describes metarhyolite, granitic gneiss, quartz 
diorite gneiss, and a granite porphyry. Discusses the effects 
of metamorphism. 

Area: Tusas Mountains, Rio Arriha. County. 

Birsoy, R., 1977, Coloring of fluorites and problems rel.ated to their 
design: Ph.D. thesis, New Mexico Inst. Mining and Tech., 115 p. 

Includes uranium and thorium analyses of fluorite from the 
Bingham, Magdalena, and Gila districts, and the Gonzales fluorspar 
prospect. Other elements which were analyzed include La, Ce, Nd, 
Sm, ELI, Tb, Yb, Lu, Y, andNa. 

Area: Oscura Mountains, Magdalena Mountains, and Mogollon- 
Datil volcanic province, Socorro and Grant Counties and Socorro 
Basin area, Socorro County. 

Black, B.A., 1964, The geology of the northern and eastern parts of the 
Ladron Mountains, Socorro County, New Mexico: M.S. thesis, Univ. 
New Mexico, 117 p., 7 figs., 11 pls., scale 1:31,680 

Discusses the geal.ogy and -petrology of granites, pegmati tes, 
and aplite dikes. 1ncl.udes a discussion on the Jeter mine - a 
copper and ur ani urn deposit . 

Area: Ladron Mountains, Socorro County. 

Black, K.D., 1977, Geology and uranium mineralization of the Cone Peak 
rhyolite, Lincoln county, Mew Mexico (abs.): Geol. Soc. -America, 
Abs. with Programs, v. 9, p. 709 

Briefly discusses the geology of a "likely target for uranium 
mineralization" in a hydrothermally altered rhyolite plug and 
dikes in khe White Mountain Wilderness area. 

Area: Lincoln County porphyry belt. 

Blakestad, R.B., Jr., 1977, Geology of the Kelly mining district, 
Socorro County, New Mexico: M.S. thesis, Univ. Colorado, New 
Mexico Bureau Mjnes Mineral Resources, Open-file Rept. 43, 162 
p., 17 figs., 2 pls., scale 1 :1,000 



Briefly describes Trecambrian gabbro, diorite, felsite, and 
granite, and the Tertiary ~pehrs, Hells Mesa, A.L. Peak, Anchor 
Canyon (granite) , Nitt (monzoni te 1 ,  and Linchburg (monzoni te) 
Formations. 

Area: Magdalena Mountains, Socorro County. 

Bloom, M.S., 1975, Mineral paragenesis and contact metamorphism in the 
Jarilla Mountains, Orogrande, New Mexico: M.S. thesis, New Mexico 
Inst. Mining and Tech., 107 p., 7 tables, 15 figs., 22 pls., scale 
1:1,000 

Describes Tertiary granodiorite, quartz latite, monzonite, 
and andesite intrusives. Discusses rock alteration and includes 
major-element analyses. 

Area: Jarilla Mountains, Otero County. 

Bolton, W.R., 1976, Precambrian geochronology of the Sevilleta 
Metarhyolite and the Los Pinos, Sepultura, and Priest plutons of 
the southern Sandia uplift, central New Mexico: M.S. thesis, New 
Mexico Inst- Mining and Tech., 57 p., 1 table, 6 figs. 

Briefly discusses the geology and lithology of three granitic 
plutons (priest quartz monzoni te, Los Pinos and Sepultura granite) 
and the Sevilleta Metarhyolite. Includes modal, major-element, 
and rare-earth element analyses. The Rb-Sr ages range from 1,410 
to 1,700 m.y., with anomalously high initial strontium ratios. 

Area: Sandia Mountains, Bernalillo County. 

Bonnichsen, W., 1962, General aspects of the Precambrian rocks of the 
Lemitar Mountains, Socorro County, New Mexico (abs.), in Moqollon 
rim region: New Mexico Geol. SOC., Guidebook 13th field con£. , 
p.174 - 

Summarizes the geology and petrology of Precambrian granite, 
pegmatite dikes, and "Tertiary" lamprophyre dikes of the Lemitar 
Mountains. Mentions the occurrenceofbarite, fluorite, galena, 
calcite, and quartz veins. 

Area: Lemitar Mountains, Socorro County. 

Bornhorst, T. J., 1976, Volcanic geology of the Crosby Mountains and 
vicinity, Catron County, New Mexico: M.S. thesis, Univ. New 
M P X ~ C O ,  1 1  3 p . ,  17 t.abl,es, 38 figs. 

Describes the Datil Formation which consists of andesite, 
quartz latite, rhyolite, and rhyodacite flows and tuffs. Includes 
modal and major-element analyses. 

Area: Mogollon-Datil volcanic province, Catron County. 

Bornhorst, T. J., Elston, W.E., Della Valle, R.S., and Balagna, J.P., 
1980, Distribution of uranium in mid-Tertiary volcanic rocks, 
Mogollon-Datil volcanic field, New Mexico (abs.): Am. ~ssoc. 
Petroleum Geologists, Southwest Sec., Ann. Mtg., Prog. and Abs., 
p. 17; 1981, Bull., v. 65, p. 755 

"The uranium abundances in mid-Tertiary volcanic rocks of the 
Mogollon-Datil volcanic field, southwestern New Mexico, have been 
determined as part of a major petrogenetic study (~ornhorst, Ph.D. 
dissertation, in progress). Over 350 samples of mid-Ter.tiary t? 
Quaternary volcanic rocks have been analyzed for their uranium 
content by delayed neutron activation analysis. 



Of the volcanic associations previuusly proposed for 
sbuthwestern New Mexico, calc-alkalic andesite, +43 to +35 m.y., 
has a mean of 2.3 pprn U (range 0.9-5.4 ppm); calc-alkalTc quartz 
latite to rhyolite, +35 to +29 m.y., has a mean of 3.9 pprn U - 
(range 1.7-6.2 pprn); basaltrc andesite and associated rocks, +32 
to +18 m.y., has a mean of 2.3 pprn U (range 0.8-6.9 ppm): and- 
high-silica rhyolite, - +32 to +18 m.y., has a mean of 5.2 ppm U 
(range 1.6-9.4 pprn).  nom ma lo us values in the range of 14 to 35 
pprn U where found for a riebeckite-bearing lava- from the central 
San Mateo Mountains, a sample of intrusive andesite from the Alum 
Mountain area, and a lithophysal rhyolite lava and associated 
ash-flow tuff from the Sierra Cuchillo. Post-13 m.y. bimodal 
basalt-rhyolite ,is sparse within the Mogollon-Datil volcanic 
field. A few determinations from this study, and published and 
unpublished data for other localities in New Mexico, indicate U 
abundance from 0.3 to 1.5 pprn U in post-13 m.y. basalt and about 
7 to 8 pprn U in rhyolite." 

Area: Mogollon-Datil volcanic province. 

Bornhorst, T. J., Erb, E.E., and Elston, W.E., 1976, Reconnaissance 
geologic map of part of the Mogollon-Datil volcanic province, New 
Mexico, in Cenozoic volcanism in southwestern New Mexico: New 
Mexico GG~. Soc., Spec. Pub. 5, scale 1 :325,000 

Geologic map showing the distribution of Tertiary igneous 
rocks in the Mogollon-Datil volcanic province. 

Area: Mogollon-Datil volcanic province. 

Bowring, S. A., 1980, The geology of the west-central Magdalena 
Mountains, Socorro County, New Mexico: M.S. thesis, New Mexico 
Inst. Mining and Tech., New Mexico Bureau Mines Mineral Resources, 
Open-f ile Rept. 120: 135 p., 14 figs., 2 pls., scale 1:24,000 

Geologic rep0r.t describing the Oligocene to Miocene volcanic 
rocks of the area around Langmuir Laboratory in the Magdalena 
Mountains. Portions of three overlapping cauldrons are mapped-- 
Sawmill Canyon, Magdalena, and North Baldy cauldrons. Very few 
prospects or mines are found in the mapped area and only copper 
mineralization and silicification were found by the author. 

Area: Magdalena Mountains, Socorro County. 

Boyd, F.S., Jr., 1955, Some recent discoveries of uranium in Sierra 
County, New Mexico; in south-central New Mexico: New Mexico Geol. 
Soc., Guidebook 6th Eeld conf., p. 123 

Describes the geology and occurrence of uranium in three 
localities: 1) fissure veins of fluorite adjacent to the 
Precambrian granite in the Caballo Mountains, 2) a shear zone in 
Precambrian schist and granite east of Truth or Consequences, and 
3) felsitic Tertiary intrusives near Iron Mountain. 

Area: Caballo and southern Fra Cristobal Mountains and 
Sierra Cuchillo, Sierra County. 

Boyd, F.S., Jr., and Wolfe, H.D., 1953, Recent investigations of 
radioactive occurrences in Sierra, Dona Ana, and Hidalgo Counties, 
New Mexico, in Southwestern New Mexico: New Mexico Geol. Soc., 
Guidebook 4thf ield con£ . , p. 141-142 

Briefly describes the occurrence of i ~ r a n i u r n  in four 



localities ,,. Sierra, Dona Ana, and Hicl,,go Counties: 1) fluorite 
near Monticello, Sierra County, 2 )  syenite dikes in the Caballo 
Mountains, Sierra County, 3) a Precambrian granitic pegmatite 
near Lordsburg, and 4) radioactive tufa near Hatch. 

Area: Mogollon-Datil volcanic province, Sierra, Dona Ana, 
and Hidalgo Counties; Caballo Mountains, Sierra County; Pyramid 
Mountains, Hidalgo County. 

Branson, O.T., - see Kelley, V.C., 1947 

Brick, .K.L., - see Twenhofel, W.S., 1956 

Bromfield, C.S., and Wrucke, C.T., 1961, Reconnaissance geologic map of 
the Cedar Mountains, Grant and Luna Counties, New Mexico: U.S. 
Geol. Survey, Mineral Inv. Field Studies Map MF-159, scale 
1:62,500 

Geologic map showing the distribution of Tertiary andesite, 
latite, porphyric quartz latite, rhyolite, and Precambrian 
granite. 

Area: Cedar Mountains, Mogollon-Datil volcanic province, 
Grant and Luna Counties. 

Bromfield, C.S., - see Wrucke, C.T., 1961 

Brookins, D.G., 1974, Summary of recent Rb-Sr age determinations from 
the Precambrian rocks of north-central New Mexico, in Ghost Ranch 
(central-northern New Mexico): New Mexico Geol.  SO^, Guidebook 
25th field conf., p. 119-121, 1 table 

Summarizes the Rb-Sr age determinations from basement 
granites, pegmatites, gneisses, latites, and leuco-granodiorite 
from the La Madera district, Sangre de Cristo Mountains, Tusas 
Mountains, Sandia Mountains, Manzanita Mountains, and the 
Nacimiento uplift. The ages range from 1.87 to 1.42 b.y. 

Area: Sangre de Cristo, Tusas, Sandia, Manzanita, and 
Nacimiento Mountains, north-central New Mexico. 

Brookins, D.G., 1978, A study of silicic plutonic rocks in the Zuni and 
Florida Mountains to evaluate the possible occurrence of 
disseminated uranium and thorium deposits--radiogenetic heat 
contribution to heat flow from potassium, uranium, and thorium in 
the Precambrian silicic rocks of the Florida Mountains and the 
Zuni Mountains, New Mexico: New Mexico Energy Inst., Open-file 
Rept. 77-1104A; New Mexico Bureau Mines Mineral Resources, 
Open-f ile Rept. 98, 13 p., 2 tables 

Brief report on the radiogenetic heat generation from rocks 
from the Zuni and Florida Mountains. Includes thorium and 
uranium analyses. 

Area: Florida Mountains, Luna County and Zuni Mountains, 
Cibola and McKinley Counties. 

Brookins, D..G., ~hakbumakos, B.C., Cook, C.W., Ewing, R.C., Landis, 
G.P., and Register, M.E., 1979, The Harding pegmatite--summary of 
recent research, in Santa Fe country: New Mexico Geol. Soc., 
Guidebook 30th field con£ . , p. 127-133, 6 figs . 

Summary of recent work on the genesis of the Harding 



p e g m a t i t e .  , . l c ludes  d e s c r i p t i o n  o f  f l ~ d , u - i n c l u s i o n  s t u d i e s  a n d  
a n a l y s e s  of r n i c r o l i t e  ( p y r o c h l o r e  g r o u p - a  u r an ium- ' t e a r i ng  
m i n e r a l  ) . 

Area:  S a n g r e  d e  C r i s t o  M o u n t a i n s ,  Tacs  C o u n t y .  

B r o o k i n s ,  D.G., a n d  De l l a  V a i l e ,  R. S . ,  1977,  Uraniiim abundances  i n  some 
P r e c a m b r i a n  a:;d P h a n e r o z o i c  r o c k s  f rom N e w  Mexico:  Rocky Mtn .  
A s s o c .  G e o l o g i s t s ,  1977 S y m p s i u i ,  p .  353-362, 3  t a b l e s ,  I f i g .  

D i s c u s s e s  a s t u d y  o f  u r an iu i i  c o n c e n t r a t i o n s  i n  s e d i m e n t s  =ld 
i g n e o u s  r o c k s  f rom t h r o u g h o u t  t?.e s t a t e .  Chemica l  and  r a d i o m e t r i c  
a n a l y s e s  a r e  i n c l u d e d  f rom v a r i . 3 ~ ~  P recambr i ' an  a n d  T e r t i a r y  
i g n e o u s  r o c k s .  

Area:  N a c i m i e n t o  M o u n t a i n s ,  Sandova l  Coun ty ;  Manzanos 
M o u n t a i n s ,  B e r n a l  i l . 1 0  a n d  T o r r a n c e  C o u n t i e s ;  F l o r i d a  M o u n t a i n s ,  
Luna Coun ty ;  P e d e r n a l  H i l l s ,  T o r r a n c e  County;  S a n d i a  M o u n t a i n s ,  
B e r n a l  i l l o  and  S a n d o v a l  C o u n t i e s ;  Zuni  Moun ta in s  a n d  McCarthy '  s 
f l o w ,  C i b l a  c o u n t y ;  B a n d e r a  C r a t e r  a n d  J emez  M o u n t a i n s ,  
S a n d o v a l  C o u n t y .  

B r o o k i n s ,  D.G., E p p l e r ,  D.', a n d  E l s t o n ,  W.E., 1977,  S r - i s o t o p e  i n i t i a l  
r a t i o s  f rom t h e  San  A n t o n i o  Moun ta in  a r e a ,  New Mexico:  1 s o c h r o n /  
W e s t ,  n o .  20, p .  1 7  

R e p o r t s  S r - i s o t o p e  i n i t i a l  r a t i o s  f rom r o c k s  of the San  
A n t o n i o  M o u n t a i n s  a r e a ,  Taos County :  

Rock t y p e  

a l k a l i  b a s a l t  
a n d e s i  t e  
l a t i  t e  
r h y o l i t e  

0 .7032 (whole r o c k )  
0. 7036 
0. 7075 
0. 7070 

A r e a :  S a n g x e  de  C r i s t o  M o u n t a i n s ,  Taos C o u n t y .  

B r o o k i n s ,  D.G., a n d  Rautman,  C . A . ,  1978,  A s t u d y  o f  s i l i c i c  p l u t o n i c  
r o c k s  i n  t h e  Zuni and  F l o r i d a  Moun ta in s  t o  e v a l u a t e  t h e  p o s s i b l e  
o c c u r r e n c e  o f  d i s s e m i n a t e d  uran ium a n d  t h o r i u m  d e p o s i  t s - -u r an ium 
a n d  t h o r i u m  a h n d a n c e s ,  w h o l e  r o c k  c h e m i s t r y ,  a n d  t r a c e  e l e m e n t  
c h e m i s t r y ,  Zuni M o u n t a i n s ,  New Mexico: N e w  Mexico E n e r g y  I n s t . ,  
Open-f i l e  Rept  . 77-1104B; N e w  Mexico B u r e a u  Mines  Mineral .  
Resources, O p e n - f i l e  R e p t .  99, 47  p . ,  3  t a b l e s ,  26 f i g s  ., 1 
a p p e n d i  x  

B r i e f  report o n  t h e  u ran ium and  thorium abundances  i n  t h e  
Zuni M o u n t a i n s .  I n c l u d e s  57 u ran ium and  t h o r i u m  a n a l y s e s  
a v e r a g i n g  3. 75 ppm U a n d  17.  53 ppm Th .  I n c l u d e s  major- a n d  
t r a c e - e l e m e n t  a n a l y s e s .  

A r e a :  Zuni  ~ o u n t a i n s ,  C i b o l a  and  McKin ley  C o u n t i e s .  

B r o o k i n s ,  B . G . ,  Rautman, C .A. , a n d  Car-bi tt, L. L., 1978,  A .study of . 
s i l i c i c  p l u t o n i c  r o c k s  i n  the Zuni and  F l o r i d a  M o u n t a i n s  t o  
e v a l u a t e  the p o s s i b l e  o c c u r r e n c e  o f  d i  s s e m i n a t e d  uran ium a n d  
thorium d e p s i t s - - u r a n i u m  a n d  t h o r i u m  a b u n d a n c e s  a n d  w h o l e - r o c k  
c h e m i s t r y  o f  the F l o r i d a  M o u n t a i n s ,  New M e x i c o - - p r e l i m i n a r y  s t u d y :  
N e w  Mexico E n e r g y  I n s t  ., O p e n - f i l e  Rept . 77-1104C: N e w  Mexico 
B u r e a u  Mines  M i n e r a l  R e s o u r c e s ,  O p n - f i l e  Rept. 101 ,  23 p . ,  6 



tables, 7 figs. 
' Brief report on the study of uranium and thorium abundances 

in the Precambrian granitic and syenitic r.ocks of the Florida 
Mountains. Includes 90 uranium and thorium analyses, averaging 
3.12 ppm U and 12.33 ppm Th. Briefly describes the geology and 
includes a geologic map and whole-rock analyses. 

Area: Florida Mountains, Luna County. 

Brookins, D.G., see Callender, J. F., and Robertson', J.M., 1976; Condie, 
K.C., 1980;nz, R., and Kudo, A.M., 1979, 1980; and Register, 
M.E., 1979 

Brown, D.M., 1972, Geology of the southern Bear Mountains, Socorro 
County, New Mexico: M.S. thesis, New Mexico Inst. Mining and 
Tech.; New Mexico Bureau Mines Mineral Resources, Open-file 
Rept. 42, 110 p., 5 tables, 18 figs., 1 sheet 

Describes the Spears, Hells Mesa, and La Jara Peak 
formations and monzoni te porphyry, latite, and rhyolite dikes. 
Includes modal analyses. 

Area: Mogollon-Datil volcanic province, Socorro County. 

Brown, L . F . ,  - see Seager, W.R., 1978 

Brown, W.T, Jr., 1969, Igneous geology of the Rio Puerco necks, 
Sandoval and Valencia Counties, New Mexico: M.S. thesis, Univ. 
New Mexico, 89 p., 5 tables, 4 figs., 30 pls. (now Cibola county) 

Describes the geology and petrology of the Rio Puerco 
volcanic necks and includes modal and chemical analyses of the 

C" 
alkali basalts in the area east of Mount Taylor. 

Area: San Juan Basin, Cibola County. 

Budding, A.J., 1968, Precambrian granite-diabase relationships in the 
southwestern Sangre de Cristo Mountains (abs.), in San Juan-San 
Miguel-La ~lata region (New Mexico and colorado): New Mexico 
Geol. Soc., Guidebook 19th field conf., p. 210 

Describes the Embudo Granite as consisting of foliated 
biotite granite and leucocratic granite cut by diabase dikes, 
leucocratic granite, aplitic and pegmatitic dikes. 

Area: Sangre de Cristo Mountains, Santa Fe County. 

Budding, A.J., 1972, Geologic map of the Glorieta quadrangle, New 
Mexico: New Mexico Bureau Mines Mineral Resources, Geol. Map 24, 
with text, scale 1:24,000 

Geologic map showing the distribution of Precambrian granite, 
leucogranite, and aplite and pegmatite veins. 

Area: Sangre de Cristo Mountains, Santa Fe County. 

Budding, A.J., and Cepeda, J.C., 1979, Tectonics and metamorphism of 
the El Oro Gneiss dome, near Mora, north-central New Mexico, 
in Santa Fe country: New Mexico Geol. Soc., Guidebook 30th - 
field conf., p. 159-164, 1 table, 3 figs. 

Describes the tectonics and geology of the gneiss dome in 
in the El Oro Mountains. The gneiss consists of quartz, 
microcline, oligoclase, muscovite, and biotite. Pegmatite 
bodies are numerous around the dome. 



'Area: sangre de Cristo ~ountains, mora County. 

Budding, A.J., and Condie, K.C., 1975, PrecamSrian rocks of the Sierra 
Oscura and northern San Andres Mountains, in Las Cruces country 
(central-southern New Mexico): New ~exicodeol. Soc., Guidebook 
26th field conf. , p. 89-93, 4 figs. 

Describes and discusses the occurrence of Precambrian granite 
in the Sierra Oscura and San Andres Mountains. Three types of 
granite are found in the Sierra Oscura: 1) coarse-grained 
biotite granite, 2) gray granite, and 3) leucoqranite. 

Area: Oscura and San Andres Mountains, Socorro, Lincoln, and 
Sierra Counties. 

Budding, A. J., - see Condie, K.C., 1979 

Bundy, W.M., 1958, Wall-rock alteration in the Cochiti mining district, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Bull. 59, 
71 p., 7 tables, 34 figs., 2 pls., scale 1 inch = 1,000 ft 

Briefly describes Tertiary andesite flows, monzonite stock 
and dikes, quartz veins, rhyolite intrusives, and the Bandelier 
Formation (rhyolite). Includes some modal and chemical.analyses. 
Discusses sulfide mineralization and wall-rock alteration as a 
guide to prospecting. 

Area: Jemez Mountains, Sandoval County. 

Bunker, C.M., - see Lipman, P.W., and Bush, C.A., 1973 

Burchard, E.F.; see Darton, N.H., 1911 - 

% Bush, C.A., see Lipman, P.W., and Bunker, C.M., 1973 

Butler, A. P., Jr., 1939, Tertiary and Quaternary geology of the 
Tusas-Tres Piedras area, Rio Arriba County, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Open-file Rept. 20, 
30 p., 1 table, 2 figs., 2 sheets 

Describes and shows the distribution of quartz latite and 
rhyolite. , 

Area: Tusas Mountains, Rio Arriba County. 

Callender, J.F., Robertson, J.M., and Brookins, D.G., 1976, Summary of 
Precambrian geology and geochronology of northeastern New Mexico, 
in Vermejo Park (northeastern New Mexico): New Mexico Geol. - 
Sot., Guidebook 27th field conf., p. 129-135, 1 table, 1 fig. 

Summarizes the 1 i'thology and distribution of Precambrian 
rocks in northeastern New Mexico. Includes geochronologic studies 
on the Precambrian rocks. 

Area: Sangre de Cristo Mountains, Colfax, Mora, and San 
Miguel Counties. 

Callender, J.F., - see Woodward, L.A., and Zilinski, R. E., 1975 

Cannon, R. P., and Ragland, P.C., 1977, Petrology and geochemistry of the 
Palisades sill, northern New Mexico (abs.): Geol. Soc. America, 
Abs. withPrograms, v. 9, no. 6, p. 713-714 

Discusses major-element analyses, Rb-Sr analyses, and thin- 



section des,,,ptions of dacite sills. 
Area: Chico Hills area, Raton-Clayton volcanic field, 

Col fax County. 

Cargo, D.N., 1959, Mineral deposits of the Granite Gap area, Hidalgo 
County, New Mexico: M.S. thesis, Univ. New Mexico, 70 p., 9 figs. 

Area:. Peloncillo Mountains, .I.lidalgo County. 

Carmichael, I.S.E., - see Stormer, J.C., Jr., 1970 

Carten, R.B., Silberman, M.L., Armstrong, A.K., and Elston, W.E., 1974, 
Geology, trace metal anomalies, and base-metal mineralization 
in the central Peloncillo Mountains, Hidalgo County, New Mexico 
(abs.), - in Ghost Ranch (central-northern New Mexico): New Mexico 
Geol. Soc., Guidebook 25th field con£ . , p. 378 

Mentions the occurrence of Precambrian granite, quartz 
monzoni te, quartz monzonite ,porphyry, f ine-grained felsi te dikes, 
and latite porphyry dikes. Anomalous copper, lead, zinc, and 
silver are present in some of the dikes, and sulfide veins are 
found around some of the larger faults. 

Area: Peloncillo Mountains, Hidalgo County. 

Cepeda, J.C., 1972, Geology of Precambrian rocks of the El Oro ~ountains 
and vicinity, Mora County, New Mexico: M.S. thesis, New Mexico 
Inst. Mining and Tech., 63 p., 4 tables, 18 figs., 9 pls. 

Area: Sangre de Cristo Mountains, Mora County. 

Cepeda, J.C., - see Budding, A. J., 1979 

4 Chakoumakos, B.C., see Brookins, D.G., Cook, C.W., Ewing, R.C., Landis, 
G.P., and Regist,er, M.E., 1979 

Chamberlin, R.M., 1974, Geology of the Council Rock district, Socorro 
County, New Mexico: M'.S. thesis, New Mexico Inst. Mining and 
Tech.; New Mexico Bureau Mines Mineral Resources, Open-file 
Rept. 40, 134 p., 5 tables, 19 figs., 1 1 .  scale 1:24,000 

Describes the Spears, Hells Mesa, and A. L. Peak Formations, 
and the Tres Montosas stock and discusses the hydrothermal silver 
veins with fluorite in the Iron Mountain district. 

Area: Mogollon-Datil volcanic province, Socorro County. 

Chamber1 in, R.M., 1980, Cenozoic stratigraphy and structure of the' 
Socorro Peak volcanic center, central New Mexico: Ph.D. thesis, 
Colorado School Mines; New Mexico Bureau ~ i n e s  Mineral Resources, 
Open-file Rept. 118, 462 p., 8 tables, 41 figs., map and cross 
sections, two vol. 

Describes the geology of the Socorro Peak area, including 
descriptions of the A.L. Peak Tuff (rhyolite ash-flow tuff), 
La Jara Peak basaltic andesite, Lemitar tuff (rhyolite and 
quartz latite tuffs), rhyolite lavas and tuffs of the Luis ~ o ~ e z  
-formation, tuff of South Canyon (high-silica rhyolite), and 
Socorro Peak rhyolite. Includes modal analyses of the Lemitar 
tuff and chemical data for the Lemitar tuff, lavas and tuffs of 
the Luis Lopez formation, and the Socorro Peak rhyolite. 

Area: Mogollon-Datil 'volcanic province, Socorro County. 



Chamberlin, R . M . ,  1981, Cenozoic s t ra t igraphy and s t ruc tu re  of the 
Socorro Peak volcanic center ,  central  New Mexi co--a summary: 
New Mexico Geology, v .  3, no. 2, p .  22-24, 2 f ig s  . 

Summary of Chamberlin's (1980) work on the Socorro Peak 
vol cani c  center . 

Area: Mogollon-Datil volcanic province, Socorro County. 

Chamberlin, R . M . 1  see Chapin, C . E . ,  Osburn, G . R . ,  White, D.W., and 
Sanford, A.R., 1978 

Chapin, C .E., 1971, K-Ar age of the La Ja ra  Peak andesite and i t s  
possible significance t o  mineral exploration i n  the Magdalena 
mining d i s t r i c t ,  New Mexico: ~ s o c h r o n / ~ e s t ,  no. 2, p .  43-44 

Briefly discusses the Tert iary volcanic s t ra t igraphy of the 
Magdalena mining d i s t r i c t .  Mineralization consists  of veins 
intruding the hydrothermally a l t e red  La Ja ra  Peak andesi t e .  
R e p r t s  an age of 23.8 m.y. for the La Ja ra  Peak andesite.  

Area: Magdalena Mountains, Socorro County. 

Chapin, C.E., Chamberlin, R.M., Osburn, G . R . ,  White, D.W., and Sanford, 
A. R., 1978, Exploration framework of the Socorro gecthermal area,  
New Mexico, i n  Field guide t o  selected cauldrons and mining 
d i s t r i c t s  o f t h e  Datil-Mogollon volcanic f i e l d ,  New Mexico: New 
Mexico Geol. Soc., Spec. Pub. 7, p .  115-130, 1 t ab le ,  3 f i g s .  

Briefly describes the geologic s e t t i n g ,  s t ruct-a l  and 
s t ra t igraphic  .controls,  and geothermal potential  i n  t'he Socorro 
area.  Includes pa r t i a l  chemical analyses (Fe Na 0, and 
K20) of the A . L .  Peak T u f f  and the t u f f  of t h z 0 2 & i t ~ r  Mountains. 
Includes a s t ra t igraphic  sect ion and a  generalized map of the 
Rio Grande r i f t ,  showing major crus t a r  lineaments. 

Area: Mogollon-Datil volcanic province, Magdalena Mountains, 
and Lemi  tar  ~ o u n t a i n s ,  Soeorro Cpunty. 

Chapin, C.E., see Osburn, G.R., and Petty, D.M., 1981 

Chapman, Wood, and Griswold, Inc., 1974, Geologic map of Grants uranium 
region: New Mexico Bureau Mines Mineral Resources, Geol. Map 31, 
3 sheets ,  s ca le  1 inch = 2 m i  ( revised 1979) 

Geologic map showing the d is t r ibut ion  of Precambrian g ran i t i c  
and metamorphic rocks and undifferentiated Ter t ia ry  and 
Quaternary volcanic rocks ( loca l ly  intrusive ) . Includes the 
location of mines and mineralized areas i n  the Morrison Formation. 
Shows the extent of the Precambrian i n  the Zuni and Nacimiento 
Mountains--some of which' have not been previously mapped. 

Area:' Zuni and Nacimiento Mountains, Mount Taylor, and San 
Juan Basin, Cibola, McKinley, and Sandoval Counties. 

Chenoweth, W.L., 1957, A reconnaissance for uranium i n  the upprmos t ' 
Cretaceous and ea r ly  Tert iary rocks of the eastern San Juan 
Basin, New Mexico: U.S. Atomic Energy Comm., Rept. RME-97, 
p t .  2, 19 p . ,  1 t a b l e ,  4 f i g s .  

Discusses the occurrence of uranium i n  nearby sediments. 
Describes augi t e  andesi t e  s i l l s  and lamprophyr e  dikes . 

Area: San Juan R a s i n .  



Chenoweth,  W.L., 1966 ,  Uranium a n a l y s e s  of s a m p l e s  f rom s e l e c t e d  o i l  
wel ls ;  s o u t h e r n  San  J u a n  B a s i n ,  N e w  Mexico:  U.S. Atomic  E n e r g y  
Comm., Tech .  M e m o .  TM-250, 27 p . ,  ' 3  t ab les  

S e v e n  w e l l s  i n  t h e  s o u t h e r n  San  J u a n  B a s i n  which  p e n e t r a t e d  
t h e  P r e c a m b r i a n  ba semen t  were a n a l y z e d  f o r  u r an ium b y  t h e  U.S. 
A t o m i c  E n e r g y  Commission.  The u r an ium v a l u e s  i n  t h e  P r e c a m b r i a n  
r o c k s  r a n g e d  f rom 1 0  t o  74 ppm U 

Area :  San  J u a n  B a s i n .  308.  

Chenoweth ,  W.L., 1974a ,  Uranium i n  t h e  P e t a c a ,  O j o  C a l i e n t e ,  a n d  Bromide 
d i s t r i c t s ,  R i o  Arriba C o u n t y ,  i n  G h o s t  Ranch ( c e n t r a l - n o r t h e r n  - 
N e w  M e x i c o ) :  N e w  Mexico G e o l .  S o c . ,  Guidebook  2 5 t h  f i e l d  c o n f . ,  
p .  315 

D i s c u s s e s  the o c c u r r e n c e  o f  u r an ium m i n e r a l s  i n  some o f  the 
p e g m a t i  t es  o f  t h e  T u s a s  M o u n t a i n s .  U r a n i n i  t e  a n d  s a m a r s k i  t e  
o c c u r  w i t h  a l b i t e  a n d  q u a r t z  i n  t h e  p e g m a t i t e s  of  the P e t a c a  a n d  
0 j o  C a l i e n t e  d i s t r i c t s .  Uranium a l so  o c c u r s  w i t h  m a g n e t i t e  a n d  
q u a r t z i t e  i n  the Kiawa Moun ta in  area.  S e v e r a l  u r a n i u m ' m i n e r a l s  
o c c u r  w i t h i n  q u a r t z - f l u o r i t e  v e i n s  o f  the Bromide d i s t r i c t ,  n o r t h  
o f  the P e t a c a  d i s t r i c t  a n d  u ran ium m i n e r a l s  a r e  f o u n d  w i t h i n  the 
P r e c a m b r i a n  T r e s  P i e d r a s  G r a n i t e .  

Area :  T u s a s  M o u n t a i n s ,  R i o  A r r i b a  C o u n t y .  

Chenoweth,  W .  L. , 1974b ,  U r a n i  um o c c u r r e n c e s  o f  the Nac imien to - Jemez  
r e g i o n ,  S a n d o v a l  a n d  R i o  A r r i b a  C o u n t i e s ,  N e w  Mexico ,  i n  G h o s t  - 
Ranch ( c e n t r a l - n o r t h e r n  N e w  Mex ico )  : N e w  Mexico G e o l .  S o c . ,  
Guidebook  2 5 t h  f i e l d  c o n f . ,  p.  309-313, 2  f i g s . ;  U.S. A t o m i c  

e: E n e r g y  Comm. ,  Tech .  R e p t  . TM-194( 7 4 )  
Uranium m i n e r a l s  o c c u r  i n  r h y o l i t e  breccia i n  the Coch i  ti 

m i n i n g  d i s t r i c t .  Describes t h e  o c c u r r e n c e  o f  u r an ium i n  t h e  
B a n d e l i e r  T u f f  where some samples of  the t u f f  c o n t a i n  
0 .0003  -0 .008% U Reports s e v e r a l  r a d i o a c t i v e  thermal s r i n g s  
n e a r  t h e  V a l l e s 3 % i d e r a ;  Jemez  S p r i n g s ,  Jemez P u e b l o ,  a n d  g a n  
Y s i d i o  and  d i s c u s s e s  t h e  chemistry a n d  p o s s i b l e  o r i g i n s  f rom 
v o l c a n i c  w a t e r s .  S p r i n g s  f rom Soda  D a m  c o n t a i n  0 .036  a n d  
0 .04  ppm uran ium.  The u ran ium i n  t h e s e  s p r i n g  waters 
may h a v e  b e e n  d e r i v e d  f rom t h e  B a n d e l i e r  r o c k s .  

Area :  N a c i m i e n t o  and  Jemez  M o u n t a i n s ,  S a n d o v a l  a n d  R i . o  
Arriba C o u n t i , e s  . 

Chenoweth,  W .  L . ,  1975,  Uranium d e p o s i t s  of  Nac imien to - Jemez  r e g i o n ,  
S a n d o v a l  a n d  R i o  Arriba C o u n t i e s ,  N e w  Mexico ( abs . ) :  Am. A s s o c .  
P e t r o l e u m  G e o l o g i s t s ,  B u l l . ,  v .  59,  p. 907 

Uranium m i n e r a l s  are f o u n d  f i l l i n g  i n t e r s t i c e s  o f  a r h y o l i t e  
breccia. Uranium has a l so  b e e n  f o u n d  i n  t h e  s e d i m e n t a r y  r o c k s  . 
of  the r e g i o n .  S t a t e s  that  the s o u r c e  may be the o v e r l y i n g  
Bande l  ier T u f f .  

Area :  Jemez  a n d  N a c i m i e n t o  M o u n t a i n s ,  S a n d o v a l  a n d  R i o  
Arriba C o u n t i e s .  

Chenoweth ,  W.L., 1976,  Uranium r e s o u r c e s  of  N e w  Mexico;  i n  T e c t o n i c s  a n d  - 
m i n e r a l  r e s o u r c e s  o f  s o u t h w e s t e r n  North A m e r i c a :  N e w  Mexico 
G e o l .  S o c . ,  S p e c .  Pub. 6,  p.  138-143, 2 t a b l e s ,  2  f i g s . ;  U.S. 
D e p t  . Energy ,  Tech .  Menio TM-193 ( 76.) 



A good nmary of  uranium o c c u r r e n  and d e p s i  ts i n  N e w  
Mexico.  D i sLu ; ses  h i  s t o r y  of  explora t i ; . , ,  p r o d u c t i o n ,  p r o c e s s i n g  
f a c i l i t i e s ,  g e o l o g i c  s e t t i n g ,  a n d  r e s o u r c e s .  F o u r t e e n  p r o p e r t i e s  
of v e i n - t y p e  uranium d e p o s i t s  have produced 113  t o n s  U 3 0 8 .  

Area: G e n e r a l - s t a t e w i d e .  

Chenoweth, W.L., 1979, Uranium i n  t h e  S a n t a  F e  a r e a ,  New Mexico,  i n  
S a n t a  F e  c o u n t r y :  New Mexico G e o l .  Soc . ,  Guidebook 3 0 t h  f i e l d  
c o n f . ,  p .  261-264, 2  f i g s .  

B r i e f l y d e s c r i b e s  t h e  uranium o c c u r r e n c e s  i n :  1) t h e  
p e g m a t i t e s  found i n  t h e  Rincon Range, 2) i n  f r a c t u r e s  i n  
P recambr ian  q u a r t z i t e  i n  t h e  P i c u r i s  Range, 3)  i n  a  t r a c h y t e  
s i l l  and a monzon i t e  d i k e  i n  t h e  Hagan B a s i n ,  a n d  4)  t h e  L a  
Bajada  d e p o s i t  i n  E s p i n a s o  V o l c a n i c s .  

Area: S a n g r e  de  C r i s t o  Mountains  and O r t i z  Mounta ins  a r e a ,  
S a n t a  F e  County .  

C labaugh ,  S. E., 1941, Geology o f  t h e  n o r t h w e s t e r n  p o r t i o n  o f  t h e  
Cornudas  Mounta ins ,  New Mexico: M.S. t h e s i s ,  Univ .  Texas ( E l  
P a s o ) ,  66 p . ,  22 f i g s . ,  2  p l s . ,  s c a l e  1 i n c h  = 2 , 0 0 0  f t  

D e s c r i b e s  t h e  g e o l o g y  of  t h e  n o r t h w e s t e r n  p o r t i o n  o f  t h e  
Cornudas  Mounta ins .  I n c l u d e s  d e t a i l e d  p e t r o g r a p h i c  d e s c r i p t i o n s  
of t h e  a l k a l i  igneous  i n t r u s i v e s ,  c o n s i s t i n g  o f  aug i  t e  s y e n i  t e ,  
a n a l c i  t e  n e p h e l  i n e  s y e n i  t e ,  t r a c h y t e  p r p h y r y ,  a n d  phonol  i t e  
p o r p h y r y .  

Area: Cornudas Mounta ins ,  O t e r o  County .  . 

Clabaugh ,  S. E . ,  1950, E u d i a l y t e  and e u c o l i t e  from s o u t h e r n  New Mexico 
( a b s . ) :  Am. M i n e r a l o g ? s t ,  v .  35, ?. 279-280; G e o l .  Soc.  America,  

c- B u l l  ., v .  60, n o .  12,  p t .  2, p .  1 ,  879-1, 880( 1949) 
B r i e f l y  d e s c r i b e s  t h e  o c c u r r e n c e  of  e u c l i a l y t e  and  e u c o l i t e  

i n  small i r r e g u l a r  d i k e s  a s s o c i a t e d  w i t h  t h e  wind  Mounta in  
l a c c o l  i t h  ( a  n e p h e l i n e - a n a l c i m e  s y e n i  t e ) ,  Otero County .  

Area:  Cornudas Mounta ins ,  O t e r o  County .  

C l a r k ,  K.F., 1968, S t r u c t u r a l  c o n t r o l s  i n  the  Red R i v e r  d i s t r i c t ,  New 
Mexico: Econ. Geology,  v .  63, p .  553-566, 2 t ab les ,  6 f i g s .  

D e s c r i b e s  P recambr ian  g r a n i t e ,  pegmat i  t e s ,  a n d  d i a b a s e  d i k e s  
and  T e r t i a r y  a n d e s i  t e ,  l a t i t e ,  r h y o l i t e ,  g r a n i t e ,  g r a n i t e  
p o r p h y r y ,  b i o t i t e  g r a n i t e ,  a n d  monzoni t e .  D i s c u s s e s  w i d e s p r e a d  
h y d r o t h e r m a l  a l t e r a t i o n  t h r o u g h o u t  t h e  d i s t r i c t .  D e s c r i b e s  
s t r u c t u r a l l y  c o n t r o l l e d  molyWenum o r e  d e p o s i t s  which o c c u r  as 
d i s s e m i n a t i o n s ,  v e i n l e t s ,  c o a t i n g s  a l o n g  f r a c t u r e s ,  a n d  f i s s u r e  
v e i n  depos  i ts . 

Area: S a n g r e  de  C r i s t o  Moun ta ins ,  Taos County .  

C l a r k ,  K.F., a n d  Read,  C . B . ,  1972, Geology a n d  o r e  d e p o s i t s  of E a g l e  
N e s t  a r e a ,  New Mexico: New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  B u l l .  94, 152 p . ,  4  t a b l e s ,  23 f i g s . ,  1 1 .  2 c h a r t s ,  
5  maps,  s c a l e  1 :48 ,000  

D e s c r i b e s  P recambr ian  g r a n i t e ,  p e g m a t i t e s ,  q u a r t z  v e i n s ,  a n d  
d i a b a s e  d i k e s ,  a n d  T e r t i a r y  a n d e s i  t e ,  l a t i  t e ,  r h y o l i t e ,  g r a n i t e ,  
d i o r i  t e ,  q u a r t z  d i o r i  t e ,  a n d  monzoni t e  p o r p h y r y .  I n c l u d e s  some 
modal and chemica l  a n a l y s e s .  

Area: S a n g r e  de  C r i  s t o  Moun ta ins ,  Taos and  C o l f a x  C o u n t i e s .  



Clemons, R.E., 1976a, Sierra de las Uvas ash-flow field, south-central 
New Mexico, in Tectonics and mineral resources of southwestern 
North ~ m e r i c z  New Mexico Geol. Soc., Spec. Pub. 6, p. 115-121, 
4 figs. 

Describes the Bell Top Formation (tuffs, rhyolite flows and 
domes, and interbedded volcanics) and the Cedar Hills rhyolite 
tuffs. Includes a tectonic map of the area, crystal 
compositions, and chemical analyses. 

Area: Sierra de las Uvas, Dona Ana County. 

Clernons, R. E., 197613, Geology of east half Corralitos Ranch quadrangle, 
Dona Ana County, New Mexico: New Mexico Bureau Mines Mineral 
Resources, Geol. Map 36, 2 sheets, with text, scale 1:24,000 
Map 36, 2 sheets, with text, scale 1:24,000 

Geologic map showing the distribution with petrographic 
descripti.ons of Oligocene rhyolite and Miocene andesite. 

Area: Sierra de las Uvas, Dona Ana County. 

Clemons, R.E., 1977, Geology of west half Corralitos Ranch quadrangle, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Geol. 
Map 44, 2 sheets, with text, scale 1:24,000 

Geologic map showing the distribution with descriptions of 
andesite and rhyolite east of Deming. 

Area: Sierra de las Uvas, Dona Ana County. . . 

Clemons, R.E., 1979, Geology of Good Sight Mountains and Uvas Valley, 
southwestern New Mexico: New Mexico Bureau Mines Mineral 
Resources, Circ. 169, 32 p., 1 table, 23 figs., scale 1:48,000 

C Describes the geology of the.Good Sight Mountains and the 
Uvas Valley in Luna, Dona Ana, and sierra Counties, New Mexi'co. 
Includes descriptions of the Rubio Peak Formation (latite and 
andesite tuffs, breccias, flows, dikes, plugs, and stocks), 
Bell Top Formation (rhyolite tuffs, vitrophyre flows and dikes, 
and flow-banded rhyolite flows and domes), Kneeling Nun Tuff 
(ash-flow tuffs), Tenaga Canyon formation (andesites and 
latites), Nutt Mountain rhyolite, and Uvas basaltic andesite. 
Includes measured sections, geologic maps, and petrographic data 
of the ash-flow tuffs. 

Area: Good Sight MoulsLains (Misc. A r e a s ) .  

Clemons, R.E., - see Seager, W.R., 1975; and Seager, W.R., and Hawley, 
J.W., 1971 and 1975 

Collins, G.E., 1956, Thorium occurrences in the Capitan Mount'ains area, 
Lincoln County, New Mex'ico: U.S. Atomic Energy Comm., Tech. 
Memo. Rept. DAO-4-TM-1, 11 p., 2 tables, 2 figs. 

Detailed geologic report describing the geology and 
mineralogy of the uranium- and thorium-bearing veins in quartz 
monzonite of the Capitan Mountains, Lincoln County. Includes 
location maps and chemical analyses. 

Area: Lincoln County porphyry belt. 

Collins, G.E., 1957, Reconnaissance for uranium in the Mogollon mining 
district, Catron County, Mew ~exico: .U.S. Atomic Energy Comm., I 



Tech. Memo. nept. DAO-4-TM-7, 20 p., 2 ta~les, 5 figs. 
A good geologic report describing the uranium deposits at 

the Baby and Evelyne mines in the Mogollon mining district. 
Includes assay data and chemical analyses. Concludes that the 
deposits are too low grade and too small to justify further 
exploration. Includes a mine map and a geologic map of the Baby 
mine. 

Area: Mogollon-Datil volcanic province, Catron County. 

Collins, G.E., 1958, Preliminary reconnaissance for uranium in the 
Cornudas Mountains, Otero County, New Mexico and Huspeth County, 
Texas: U.S. Atomic Energy Comm., Tech. Memo. Rept. DBO-4-TM-5, 
17 p., 1 table, 2 figs. 

A brief reconnaissance report of the Llewellyn and Jones 
prospects near Wind Mountain in the Cornudas Mountains. Both 
prospects contain anomalous uranium and are associated with a 
syenite sill or dike. Reports the occurrence of thorium-bearing 
dikes north of Wind Mountain. 

Area: Cornudas Mountains, Otero County. 

Collins, G.E., and Freeland, R.E., 1956, A report on the airbourne 
radiometric survey and ground geologic reconnaissance in the 
Espanola area, New Mexico: U.S. Atomic Energy Comm., Open-file 
Rept. WE-1075, 16 p., 1 table, 3 figs. 

Describes the results of a ground reconnaissance of 
radiometric anomalies detected by airbourne radiometric methods. 
Locates and describes several vein-type radioactive occurrences 
in the Santa Fe Group and includes a table of uranium and 
vanadium analyses. 

Area: Tusas and Ortiz Mountains, Rio Arriba and 
Santa Fe Counties. 

Collins, G.E., and Mallory, N.S., 1954, Airbourne radiometric survey and 
ground geologic reconnaissance in the Socorro and Carrizozo 
areas, New Mexico: U.S. Atomic Energy Comm., Open-file Rept. 
RME-1054, 16 p., 1 fig. 

A geologic report describing the results of a ground 
reconnaissance of radioactive anomalies detected by airbourne 
radiometric techniques. Describes several radioactive vein 
occurrences in the Socorro Basin and one near Carrizozo, New 
Mexico. 

Area: Socorro Basin, Socorro County and Lincoln County 
porphyry belt. 

Collins, G.E., and Nye, T.S., 1957, Exploration drilling in the Ladron 
Peak area, Socorro County, New Mexico: U.S. Atomic Energy Comm., 
Tech. Memo. Rept. DAO-4-TM-8, 25 p., 5 figs. 

Discusses the general geology and mineralogy of an uranium 
occurrence at the Jeter mine in a fault between Precambrian 
rocks and Tertiary volcanics. Describes the uranium deposit, 
mentioning the occurrence of coffinite. Includes lithologic 
descriptions of cores drilled by the Atomic Energy Commission. 

Area: Ladron Mountains, Socorro ,County. 

Collins, G.E., and Smith, B.C., 1956, Airborne radiometric survey in the 



Lemitar-Ladron area, New Mexico: U.S. Atomic Energy Comm., Rept. 
RME-1073 (rev.), 10 p., 1 fig. 

Brief report discussing the results of an airborne 
radiometric survey in the Lemitar and Ladron ~ountains. Briefly 
describes uranium occurrences at the San Acacia mine, Jeter mine, 
Polvadera Mountain, and Lemi tar area. Of these known occurrences 
only the Jeter mine could be detected from the survey and no new 
anomalies were found. 

Area: Ladron and Lemitar Mountains, and Mogollon-Datil 
volcanic province, Socorro County. 

Collins, R. F., 1949, Volcanic rocks of northeas tern New Mexico: Geol. 
Soc. America, Bull., v. 60, p. 1,017-1,040, figs. 

Includes petrographic descriptions of phonol-ites, trachytes, 
dacites, andesites, and leucocratic dikes found in Colfax County. 

Area: Chico Hills area, Colfax County. 

Collins, R.F., and Stobbe, H.R., 1942, ~xtrusive and related rocks of 
northeastern New Mexico (abs.):' Geol. Soc. America, Bull., v. 
53, p. 1,846 

Briefly discusses andesites, trachytes, soda trachytes, and 
phonolites as approximate contemporaries to basalt flows. 
Mentions that there are "sizable areas of feldspathcid extrusives 
-in western Colfax County". 

Area: Chico Hills area and Raton-Clayton volcanic field, 
Col f ax County. 

Condie, K.C., 1976, Precambrian rocks of the Ladron Mountains, Socorro 
County, New Mexico: New Mexico Bureau Mines Mineral Resources, 

C Geol. Map 38, with text, scale 1:24,000 
Geologic map showing the distribution of Precambrian rocks in 

the Ladron Mountains. Describes quartz monzonite and granite and 
discusses copper, galena, fluorite, and uranium mineralization. 
Uranium is found and was once mined at the Jeter mine. 

Area: Ladron Mountains, Socorro County. 

Condie, K.C., 1978, Geochemistry of Proterozoic granitic plutons from 
New Mexico, U.S.A. : Chem. Geology, v. 21, p. 131-149, 2 tables, 
8 figs. 

Discusses major-element analyses from 38 Precambrian plutons 
in New Mexico, including plutons from the Tusas, Sangre de 
Cristo, Nacimiento, Sandia, Manzanita, Manzano, Los Pinos, 
Ladron, Oscura, Magdalena, San Andres, Burro, Little Hatchet, 
Zuni, Peloncillo, and Organ Mountains, Pedernal Hills, and the 
Black Range. Divides the plutons into one of four groups on the 
basis of major-element and rare-earth element analyses: 
1) high-Si (further subdivided into low-REE and high-REE), 
2) high-K (further subdivided into low-REE and high-REE), 3) 
high-Ca, and 4) trondhjemite. 

Area: Rio Arriba, Sandoval, Cibola, Santa Fe, Taos, 
Socorro, Bernalillo, Torrance, Sierra, Dona Ana, Hidalgo, and 
Grant Counties. 

Condie, K.C., 1980, Precambrian rocks of Red River-Wheeler Peak area, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Geol. 

b 



Map 50, with text, scale 1:48,000 
An outcrop geologic map of an area bounded by Cubresto 

Creek drainage (north), Lucero Canyon (south), the Sangre de 
Cristo Mountains escarpment (west), and'the Moreno Valley (east). 
Divides the Precambrian rocks into: 1) felsic volcanic rocks, 
2) mafic volcanic rocks, 3) volcanic breccia, 4) ultramafic 
rocks, 5) gneisses, 6) graphic paragnei ss, 7) quartzite, 
8) granite and quartz monzonite, 9) tonalite-trondhjemite, and 
10) diabase dikes. Briefly describes each unit. 

Area: Sangre de Cristo Mountains, Taos County. 

Condie, K.C., 1981, Precambrian rocks of the southwestern United States 
and adjacent area of Mexico: New Mexico Bureau Mines Mineral 
Resources, Resource Map 13, 2 sheets, scale 1 inch = 25 mi 

Map showing the distribution of PrecamSrian rocks in southern 
Idaho, southern Wyoming, Nevada, Utah, Colorado, California, 
Arizona, New Mexico, Texas, and northern Mexico. Divides the 
rock units into: 1) quartzite and shales, 2) volcanics and 
sediments, 3) graywacke and subgraywacke, 4) gneissic 
complexes, 5 )  granite, 6) granodiorite and tonalite, 7) 
granitic rocks undifferentiated and 8) anorthosite. Includes 
radiometric age dates and accepted names of individual rock 
units. 

Area: Statewide. 

Condie, K.C., and Brookins, D..G., 1980, Composition and'heat 
generation of the Precambrian crust in New Mexico: Geochem. 
Jour. v. 14, p. 95-99, 2 tables, 1 fig. 

C 
Briefly describes the Precambrian rocks in New Mexico 

and includes major- and minor-element (including U, Th, and the 
rare-earth elements) analyses of major rock types in the 
Precambrian terrains of New Mexico. Concludes that the upper 
crust is enriched in U, Th, and the rare-earth elements. 
Presents a model for the derivation of the Precambrian granites 
in New Mexico. 

Area: Statewide. 

Condie, K.C., and Budding, A.J., 1979, Geology and geochemistry of 
Precambrian rocks, central and south-central New Mexico: New 
Mexico Bureau Mines Mineral Resources, Mem. 35, 60 p., 13 tables, 
48 figs., 4 appendices, 3 sheets 

Summarizes the geology and petrology of Precambrian rocks and 
includes maps, stratigraphic sections, petrographic descriptions, 
modal and geochemical analyses. Includes geologic maps of the 
San Andres, Oscura, Ladron, Caballo, Magdalena, Fra Cristobal, 
Lemitar, and Organ Mountains, San Diego Mountain ( ~ o n a  Ana 
county), Pajarito Peak, Pedernal, La Joyita, and Coyote Hills 
(Socorro County). 

Area: Sandia Mountains, Sandoval and Bernalillo Counties; 
Monte Largo area and Manzanita Mountains, Bernalillo County; 
Ladron, Lemitar, Magdalena, Oscura, and Los Pinos Mountains, and 
La Joyita Hills, Socorro County; Manzano Mountains and Pedernal 
Hills, Torrance County; San Andres Mountains, Socorro, Sierra, 
and Dona Ana Counties; Fra Cristobal and Caballo Mountains, 
Sierra County; Organ Mountains, Dona Ana County: and Pajarito 



Peak, Otero County. 

Condie, K.C., - see Budding, A.J., 1975 

Coney, P.J., 1976, Structure, volcanic stratigraphy, and gravity across 
the Mogollon plateau, in Cenozoic volcanism in southwestern New 
Mexico: New Mexico  ex. Soc., Spec. Pub. 5, p. 29-41 

Briefly describes quartz latite, andesite, rhyolite, and 
latite of the Mogollon plateau. 

Area: Mogollon-Datil volcanic province. 

Coney, P.J., - see Elston, W.E., and Rhodes, R.C., 1968: Elston, W.E., 
Damon, P.E., Rhodes, R.C., Smith, E.I., and Bikerman, M., 1973; 
Elston, W.E., Rhodes, R.C., and Deal, E.G., 1976 

Conklin, N.M., - see Staatz, M.R., and Adams, J.W., 1965 

Cook, C.W., - see Brookings, D.G., Chakoumakos, B.C., Ewing, R.C., Landis, 
G.P., and Register, M.E., 1979 

Cookro, T.M., 1978, Petrology of Precambrian granitic rocks from the 
Ladron Mountains, Socorro County, New Mexico: M.S. thesis, New 
Mexico Inst. Mining and Tech., 86 p., 15 tables, 10 figs., 9 pls. 

Describes the geology, petrography, and major element 
geochemistry of the granitic rocks in the Ladron Mountains. 
Includes modal and chemical analyses of the Capirote and.Ladron 
quartz monzonite. Allanite, sphene, fluorite, calcite, and zircon 
occur as accessory minerals in the Capirote quartz monzonite. 

Area: Ladron Mountans, Socorro County. c 
Corbitt, L.L., 1971, Structure and stratigraphy of the ~lorida 

Mountains, Luna County, New Mexico: Ph.D. thesis, Univ. New 
Mexico, 115 p., 1 table, 43 figs., 3 pls., scale.l:24,000 

Describes granite, syenite, gabbro-anorthosite, diabase- 
diorite, and rhyolite. Includes estimated modal analyses of the 
syeni te. 

Area: Florida Mountains, Luna County. 

Corbitt, L.L., see Brookins, D.G., and Rautman, C.A., 1978 - 

Cordell, L., see Segerstrom, K., Stotelmeyer, R.B., and Williams, F.E., 
1975 

Corey, A.F., - see Hilpert, L.S., 1955 

Correa, B.P., 1980, Fluorine and lithophile element mineralization in 
the Black Range and Sierra Cuchillo, New Mexico, in Uranium 
mineralization in fluorine-enriched volcanic rocks, by D.M. Burt 
and M. F. Sheridan: U. S. Dept . Energy, Open-file Rept. GJBX-225 
(80), p. 459-494, 5 tables, 9 figs., 2 appendices 

Report discusses the results of quantitative analysis of 
phenocrysts, major and trace element (including U) whole-rock 
chemistry, determination of magma type and its origin, sources 
and controls of ore deposits, and the role of fluorine and 
pyroclastic rocks in uranium concentration. Includes discussions 



on the V O ~ C & ~ ~ ~ C  geology, petrology, chel~~lstry, petrogenesis, and 
tin deposits of the Taylor Creek Rhyolite in the Black Range. 
Also discusses uranium and beryllium mineralization near Apache 
Warm Springs and Iron Mountain, Sierra Cuchillo. 

Area: Slack and ~ooke's Ranges, Sierra Cuchillo, Sierra 
County. 

Craddock, C., - see Schmidt, P.G., 1964 

Crowley, R. J.', see Gillerman, E.G., Swinney, C.M., Whitebread, D. H., and 
~1einhamprF.J.~ 1954 

Crumpler, L.S., 1977, Alkali basalt-trachyte suite and volcanism, 
northern part of the Mount Taylor volcanic field, New Mexico: 
M.S. thesis, Univ. New Mexico, 131 p., 9 tables, 43 figs. 

Describes and discusses three stages of volcanism: 1) 
alkalic basalt trachyte, 2) alkali basalt, and 3) porphyritic 
alkali basalt. Includes modal and chemical analyses of the 
igneous rocks. 

Area: Mount Taylor, Cibola and McKinley Counties. 

Cunningham, J.E., 1974, Geologic map and sections of Silver City 
quadrangle, New Mexico: New Mexico Bureau Mines Mineral 
Resources, Geol. Map 30, with text, scale 1:24,000 

Geologic map shows the distribution of Tertiary rhyolite, 
. . latite, andesite, and dacite and Precambrian granite with aplite 

and pegmatite dikes. Shows occurrences of Fe, Mn, Cu, Pb, and 
Zn mineralization. 

4- 
Area: Mogollon-Datil volcanic province, Grant County. 

&- 
Curry, K.J., see Alminas, H.V., Watts, K.C., Griffitts, W.R., Siems, 

D.L., and Kraxberger, V.E., 1975 

Dale, V.B., and McKinney, W.A., 1960, Tungsten deposits of New Mexico: 
U.S. Bureau Mines, Rept. Inv. RI-5517, 72 p., 7 tables, 29 figs. 

Brief to very detailed descriptions of the geology and 
tungsten potential of 30 tungsten deposits in Dona Ana, Grant, 

. Hidalgo, Lincoln, Luna, Santa Fe, Sierra, Socorro, and Taos 
Counties. The majority of these deposits are small, discontinuous 
bodies of vein fillings or disseminated deposits. Exceptions 
include the Iron Mountain (Sierra County) and the Cunnington Hill 
deposits (Santa Fe county). Uranium may occur at these 
localities. 

Area: Dona Ana, Grant, Hidalgo, Lincoln, Luna, Santa Fe, 
Sierra, Socorro, and. Taos Counties. 

Damon, P.E., - see Deal, E-G., Elston, W.E., Erb, E.E., Petersen, S.L., 
Reiter, D.E., and Shafiqullah, M., 1978; Elston, W.E., Coney, 
P.J., Rhodes, R.C., Smith, E.I., and Bikerman, M., 1973; and 
Ratte, J.C., Landis, E.R., and Gaskill, D.L., 1969 

Dane, C.H., 1948, Geologic map of part of eastern San Juan Basin, Rio 
Arriba County, New Mexico: U.S. Geol Survey, Oil and Gas Inv. 
Prelim. Map 78, with text, scale 1 inch = 1 mi 

Geologic map shows the distribution of augite, andesite, 



a n d  lamprop, , ,  e  d i k e s .  
Area: San J u a n  B a s i n ,  Rio A r r i b a  County .  

Dane, C.H., a n d  Bachman, G . O . ,  1951,  P r e l i m i n a r y  g e o l o g i c  map o f  t h e  
s o u t h w e s t e r n  p a r t  of N e w  Mexico: U.S. G e o l .  Survey ,  Misc. G e o l .  
I n v .  Map 1-344, s c a l e  1 :380,160 

G e o l o g i c  map shows t h e  d i s t r i b u t i o n  of  r h y o l i t e s  and 
a n d e s i  t e s  of t h e  D a t i l  F o r m a t i o n ,  C r e t a c e o u s  s y e n o d i o r i  t e s  , 
g r a n o d i o r i  t e ,  a n d  g r a n i  t e ,  a n d  Precambr ian  g r a n i t e .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e .  

Dane, C . H . ,  a n d  Bachman, G .O., 1965, G e o l o g i c a l  map o f  N e w  Mexico: U.S. 
G e o l .  Survey ,  2 s h e e t s ,  s c a l e  1 :500 ,000  

Area: S t a t e w i d e .  

D a p p l e s ,  E . C . ,  - s e e  S t a r k ,  J . T . ,  1946 

Dar ton ,  N . H . ,  a n d  Burcha rd ,  E.F.,  1911, F l u o r s p a r  nea r  Deming, New 
Mexico: U.S. G e o l .  Survey ,  B u l l .  470, p .  533-545, maps 

D e s c r i b e s  P recambr ian  g r a n i t e  and T e r t i a r y  m o n z o n i t e  
p o r p h y r y .  F l u o r i  t e  v e i n s  c u t  t h e  monzoni t e  porphyry .  

Area:  B lack  a n d  ~ o o k e ' s  Ranges,  Luna County .  

D a v i s ,  J . D . ,  a n d  G u i l b e r t ,  J.M., 1973, D i s t r i b u t i o n  o f  t h e  r a d i o e l e m e n t s  
p o t a s s i u m ,  u ran ium,  a n d  t h o r i  urn i n  s e l e c t e d  p o r p h y r y  c o p p e r  
d e p o s i t s :  Econ. Geology,  v .  68, p .  145-160, 1 t a b l e ,  7  f i g s .  

A s t u d y  o f  t h e  d i s t r i b u t i o n  o f  uranium,  t h o r i u m ,  a n d  
p o t a s s i u m  i n  the  porphyry  b o d i e s  a t  S a n t a  R i t a ,  New Mexico (among 
o t h e r  po rphyry  b o d i e s  i n  A r i z o n a ) .  Uranium and t h o r i u m  show a  
s y m m e t r i c a l  o u t w a r d l y  i n c r e a s i n g  z o n a t i o n .  The r a n g e  i n  uranium 
c o n c e n t r a t i o n  i s  0.3-4.7 ppm. I n c l u d e s  a  b r i e f  d i s c u s s i o n  o f  t h e  . 
g e o l o g y  a n d  a l t e r a t i o n  of  t h e  g r a n o d i o r i  t e  s t o c k  a t  S a n t a  R i t a .  
I t  may be p o s s i b l e  t h a t  uranium and t h o r i u m  i n c r e a s e  i n  
c o n c e n t r a t i o n  f u r t h e r  outward  from t h e  a r e a  of  t h i s  r e p o r t .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  County .  

D a v i s ,  G.L., s e e  A l d r i c h ,  L.T., W e t h e r i l l ,  G.W. ,  a n d  T i l t o n ,  G . R . ,  1958 

Dea l ,  E . G . ,  1973, Geology o f  t h e  n o r t h e r n  part of t h e  San Mateo 
Mounta ins ,  S o c o r r o  County ,  New Mexico--a s t u d y  o f  a r h y o l i t e  
a sh - f low t u f f  c a u l d r o n  and t h e  r o l e  o f  l a m i n a r  f low i n  ash- f low 
t u f f s :  Ph.D. t h e s i s ,  Univ.  New Mexico,  136  p . ,  1 t a b l e ,  38 f i g s . ,  
m a P  

Describes t h e  g e o l o g y  o f  t h e  n o r t h e r n  San Mateo Mounta ins  
i n c l u d i n g  t h e  M t .  W i t h i n g t o n  c a u l d r o n .  I n c l u d e s  p e t r o g r a p h i c  
d e s c r i p t i o n s  and chemica l  a n a l y s e s  of v o l c a n i c  r o c k s ,  i n c l u d i n g  
sever a1 high S io2 a n d  K20 r o c k s .  

Area: San Mateo Mounta ins ,  S o c o r r o  County .  

D e a l ,  E.G., E l s t o n ,  W.E. ,  Erb ,  E. E . ,  P e t e r s o n ,  S.L.,  Rei ter ,  D. E . ,  
Damon, P. E., a n d  Shaf i q u l l a h ,  M . ,  1978, Cenozo ic  v o l c a n i c  g e o l o g y  - 
o f  t h e  B a s i n  and Range p r o v i n c e  i n  H i d a l g o  Coun ty ,  s o u t h w e s t e r n  
N e w  Mexico,  - i n  Land of  Cochi se ( s o u t h w e s t e r n  A r i z o n a ) :  N e w  Mexico 
G e o l .  Soc . ,  Guidebook 2 9 t h  f i e l d  c o n f . ,  p .  219-22'9, 1 t a b l e ,  5 
f i g s .  



Describes the volcanic 'geology of Apache Hil.ls, Pyramid 
Mountains, Coyote Hills, Alamo Hueco Mountains, Animas Mountains,, 
and Peloncillo Mountains. Includes potassium concentrations. 

Area: Pyramid, Animas (including the Alamo Hueco Mountains), 
and Peloncillo Mountains, Hidalgo County. 

Deal, E.G., and Rhodes, R.C., 1976, Volcano-tectonic structures in the 
San Mateo Mountains, Socorro County, New Mexico, in Cenozoic 
volcanism in southwestern New Mexico: New ~exicoxeol. Soc., 
Spec. Pub. 5, p. 51-56, 2 tables, 5 figs. 

Describes Vicks Peak Rhyolite, Springtime Canyon quartz 
latite, rhyolite, and the Spears, Hells Mesa, A.L. Peak, Potato 
Canyon, and Bear Trap Canyon formations. Includes some modal 
analyses. 

Area: San Mateo Mountains, Socorro County. 

Deal, E.G., - see Elston, W.E., and Erb, E.E., 1979; and ~lkton, W.E., 
Rhodes, R.C., and Coney, P. J., 1976 

Della Valle, R.S., see Bornhorst, T.J., Elston, W,.E., and Balagna, J.P., 
1980; and Bromns, D.G., 1977 

Denison, R.E., and Hetherington, E.A., Jr., 1969, Basement rocks in far 
west Texas and south-central New Mexico, in Border stratigraphy 
symposium: New Mexico Bureau Mines Mineral Resources, Circ. 104, 
p. 1-16, 3 tables, 3 figs. 

Briefly describes the geology and lithology of the igneous 
rocks (diabasic) of Franklin Mountains, granite and syenite, 

c Pajarito Peak, and various subsurface occurrences. 
Area: Franklin Mountains, Dona Ana County; Pajarito Peak, 

Otero County. 

Denison, R.E., see Muehlberger, W.R., 1964 

Dickson, R.E., - see May, R.T., Smith, E.S., and Nystrom, R. J., 1981 

Disbrow, A.E., and Stoll, W.C., 1957, Geology of the Cerrillos area, 
Santa Fe County, New Mexico: New Mexico Bureau Mines Mineral 
Resources, Bull. 48, 73 p., 2 tables, 8. figs., 5 pls., scale 
1:31,680 

Briefly describes monzonite, syenite-trachyte, and 
. limburgite. Discusses the geology and alteration associated with 

lead-zinc mineralization. - 
Area: Ortiz Mountains, Santa Fe County. 

Dobson, P.F., - see Wobus, R.A., 1981 

Doney, H.H., 1968, Geology of the Cebolla quadrangle, Rio Arriba County, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Bull. 92, 
114 p., 1 table, 21 figs., 1 pl., scale 1:48,000 

Area: Tusas Mountains, Rio Arriba County. 

Donze, M.A., 1980, Geology of the Squaw Peak area, Magdalena Mountains, 
Socorro County, New Mexico: M.S. thesis, New Mexico Inst. ~ining 
and Tech.; New Mexico Bureau Mines Mineral Resources, Open-file 



Rept. 123, 131 p., 21 figs., 2 pls., 3 appendices, scale 1:24,000 
Describes and maps the volcanic rocks from two or possibly 

three overlapping cauldrons (North Baldy, Magdalena, and unnamed 
cauldrons). Rhyolitic domes and intrusives are exposed throughout 
the area. Describes the prophylitic alteration and manganese, 
quartz, calcite, and silver mineralization. 

Area: Magdalena Mountains, Socorro County. 

Dotterer, F.E., see Templain, C.L., 1978; and Vizcaino, H.P., and 
~'Neill, AT, 1978 

Doyle, J.C., 1951, Geology of the northern Caballo Mountains, Sierra 
County, New Mexico: M.S. thesis, New Mexico Inst. Mining and 
Tech., 51 p., 3 figs., 19 pls., scale 1:31,680 

Describes Precambrian granite and pegmatite dikes and 
fluorite fissure veins. Describes fluorite prospects and mines. 

Area: Caballo Mountains, Sierra County. 

Drewes, H., and Thorman, C.H., 1980, Geologic map of the Steins 
quadrangle and the adjacent part of the Vanar quadrangle, Hidalgo 
County, New Mexico: U.S. Geol. Survey, Misc. Inv. Series 1-1220, 
scale 1 :24,000 I 

Maps Tertiary volcanic and intrusive rocks including rhyolite 
porphyry, quartz veins, rhyolite of Steins, quartz monzonite, 
quartz latite, and rhyolitic intrusive breccia. A Precambrian 
granodiorite porphyry also is exposed in this area. 

Area: Peloncillo Mountains, Hidalgo county; 

#- Drewes, H., - see Thorman, C.H., 1978a,b, and 1979 
YL 

DuChene, H.R., - see Woodward, L.A., and Martinez, R., 1977; Woodward, 
L.A., and Reed, R.K., 1974; and Woodward, L.A., Martinez, R., 
Schumacher, O.L., and Reed, R.K., 1974 

Dunham, K.C., 1935, The geology of the Organ Mountains, with an account 
of the geology and mineral resources of Dona Ana County, New 
Mexico: New Mexico Bureau Mines Mineral Resources, Bull. 11, 
272 p., 21 figs., 14 pls., scale 1:62,500 

Des'cribes Precambrian granite, diorite, and epidiorite dikes 
and Tertiary monzonite, quartz monzonite, aplite, rhyolite, and 
andesite. Discusses pegmatite and vein deposits. Includes some 
modal and chemical analyses. 

Area: Organ, San Andres, Franklin, Dona Ana, and Caballo 
Mountains, Dona Ana County. 

Duschatko, R.W., and Poldervaart, A., 1955, Spilitic intrusion near 
Ladron Peak, Socorro County, New mexico: Geol. Soc. America, 
Bull., v. 66, p. 1,097-1,108, 3 tables, 5 figs., 1 pl. 

Describes the highly altered spilitic basaltic to doieritic 
rocks. These rocks are associated with leucocratic albitites. 
Discusses the mineralogy, petrology, and alteration of these 
rocks. Includes modal, major-element, and spectrographic 
analyses. 

Area: Ladron Mountains, Socorro County. 



Dyer, B.C. (compi~e~,), 1953, The Black Hawk mining.district: New Mexico 
Bureau Mines Mineral Resources, open-file rept., 115 p. 

A collection of geological information, correspondence, and 
newspaper articles concerning the mineralization in the Black Hawk 
mining district--an uranium deposit in Grant County. 

Area: Burro Mountains, Grant County. 

Eaton, G.P., - see Ericksem G.E., Wedow, H., Jr., and Leland, G.R., 1970; 
and Ratte, J.C., Gaskill, D.L., and Peterson, D.L., 1974; Ratte, 
J.C., Landis, E.R., Gaskill, D.L., and Raabe, R.G., 1967 

Eddy, A., see Laughlin, A.W., 1977 J 

Edwards, C.L., 1975, Terrestrial heat flow and crustal radioactivity in 
northeastern New Mexico and southeastern Colorado: Ph.D. thesis, 
New Mexico Inst. Mining and Tech., 100 p., 9 tables, 23 figs., 4 
appendices 

Includes uranium, thorium, and potassium chemical analyses 
for seven areas within the state: 

Ruby Mountain monzoni te 
Questa #1 granite 
Questa #2 granite 
Los Alamos granite 
San Pedro #3 monzoni te 
San Pedro #4 monzonite 
Sierra Blanca monzonite 
Animas Peak granite 
Orogrande granodiorite 

1.95 pprn U 
13.02 pprn U 
13.61 pprn U 
0.92 pprn U 
2.51.ppm U 
3.99 pprn U 
9.97 pprn U 
5.18 pprn U 
1.96 pprn U 

5.41 pprn Th 
31.71 pprn Th 
25.07 pprn Th 
15.95. ppm Th 
10.95 pprn Th 
12.02 pprn Th 
28.65 pprn Th 
14.5 pprn Th 
7.37 pprn Th 

Area: Sangre de Cristo and.Ortiz Mountains, northeastern ~ e b  
Mexico. 

Elevatorski, E.A., 1977, Uranium ores and minerals: Minobras, 
California, 89 p.; 8 figs., 1 pl. 

Includes good descriptions of uranium and uranium-bearing 
minerals and lists several localities for each description. 

Area: Statewide. 

Elston, W.E., 1955, Volcanic succession and possible mineralization in 
the Dwyer quadrangle, southwestern New Mexico (abs.): Geol. Soc. 
American, Bull., v. 66, p. 1,553; Econ. Geology, v. 50, p. 773 

Briefly describes the Tertiary volcanics of the calc-alkaline 
suite (andesites, latites, and rhyolites). Mentions possible 
fluorite mineralization in the lower sediments covered by the 
volcanics. 

Area: Black and ~ooke's Ranges, Grant, Sierra, and Luna . 

Counties. 

Elston, W.E., 1957, Geology and mineral resources of Dwyer quadrangle, 
Grant, Luna, and Sierra Counties, New Mexico: New Mexico Bureau 
Mines Mineral Resources, Bull. 38, 86 p., 10 tables, 8 figs., 
8 pls., scale 1 :48,000 

Discusses the geology and petrology of Tertiary andesites, 



latites, rhyolites, granodiorites, and monzonite. Includes 
chemical analyses and describes the geology of fluorspar mines. 

Area: Black and Cooke's Ranges, Grant, Luna, and Sierra 
Counties. 

Elston, W.E., 1960, Reconnaissance geologic map of Virden 30-min 
quadrangle: New Mexico Bureau Mines Mineral Resources, Geol. 
Map 15, scale 1:126,720 

Geologic map shows the distribution of the Tertiary 
rhyolite, andesite, latite, and Precambrian granite. Locates 
uranium mines and occurrences of the Black Hawk mining district 
within the mapped area. 

Area: Mogollon-Datil volcanic province and Burro Mountains, 
Grant and Hidalgo Counties. 

Elston, W.E., 1961, Mineral resources of Bernalillo, Sandoval, and Santa 
Fe Counties, New Mexico (exclusive of oil and gas), in Albuquerque 
country: New Mexico Geol. Soc., Guidebook 12th fieldconf., p. 
155-167 

Summarizes the mineral resources of Bernalillo, Sandoval, and 
Santa Fe Counties. Mentions that uranium was mined from the La 
Bajada district where the mineralization follows a fault cutting 
a Miocene limburgite. 

Area: Sangre de Cristo, Sandia, Jemez, Nacimiento, and Ortiz 
Mountains, Bernalillo, Sandoval, and Santa Fe Counties. 

Elston, W.E., 1964, Orogenesis and periods of mineralization in ten 
selected mining districts, southwestern New Mexico (abs.): Geol. 

C 
Soc. America, Spec. Paper 76, p. 272 

Divides ore deposits into four periods: 1) Precambrian 
radioactive pegmatites (Gold Hill district), 2) porphyry copper 
deposits (contact metasomatic and base-metal sulfide vein 
deposits), 3) middle to late Tertiary vein deposits 
contemporaneous with rhyolite flows, and 4) late Tertiary to 
Quaternary epithermal fluorite and psilomelane veins related to 
hot springs (Doubtful fluorspar mine, Animas Mountains). 

Area: Mogollon-Datil volcanic province, and Animas, Pyramid, 
and Burro Mountains, Hidalgo and Grant Counties. 

Elston, W.E., 1965, Mining districts of Hidalgo County, New Mexico , in 
Southwestern New Mexico 11: New Mexico Geol. Soc., Guidebook X t h  
field conf., p. 210-214, 3 tables, 1 fig. 

Mentions the occurrence of uraniferous opal veins in volcanic 
rocks in the Antelope Wells district and radioactive minerals in 
Precambrian pegmatites of the Gold Hill district, Burro Mountains. 
Briefly describes these and other mining districts in Hidalgo 
County. 

Area: Animas, Pyramid, Hatchet, and Burro Mountains, Hidalgo 
County. 

Elston, W.E., 1967, Summary of the mineral resources of Bernalillo, 
Sandoval, and Santa Fe Counties, New Mexico: New Mexico Bureau 
Mines Mineral Resources, Bull. 81, 81 p., 13 tables, 2 pls., scale 
1 inch = 15 mi 

Discusses the geology and mineralization of the mining 



districts in Bernalillo, .Sandoval, and Santa Fe Counties. 
Includes a discussion of the La Bajada district and describes the 
fluorite mineralization. 

Area: Ortiz, Sandia, Jemez, Nacimiento, Sangre de Cristo, 
and Manzano Mountains, Bernalillo, Sandoval, and Sante Fe 
Counties. 

Elston, W.E., 1970, Volcano-tectonic control of ore deposits, south- . 
western New Mexico, in Tyrone-Big Hatchet Mountains-Florida 
Mountains region (southwestern New Mexico): New Mexico Geol. 
Soc., Guidebook 21st field conf., p. 147-153, 4 figs. 

Proposes the theory that hypogene ore deposits are related 
to volcano-tectonic structures. Mentions the occurrence of 
uranium in Precambrian pegmatites at Gold Hill. 

Area: Mogollon-Datil volcanic province, Burro Mountains, 
Grant and Hidalgo Counties. 

Elston, W.E., 1974, Some guides to mineralization in Hidalgo County, 
New Mexico (abs.), in Ghost Ranch (central-northern New Mexico): 
New Mexico Geol. So=, Guidebook 25th field conf., p. 378 

Possible locations of mineralization include: 1) Lordsburg 
granodiorite stock, 2) Johnny Bull fault zone, San Simon 
district, 3) rhyolite dikes and plugs in the Fremont district, 
4) composite stock in the west-central portion of the Pyramid 
~ountains, 5) altered andesites in Steins Pass area, 6) felsite 
dikes in the San Simon, Fremont, and Apache No. 2 districts, 7) 
rhyolite vents associated with base-metal, precious-metal, and 
fluorspar veins in the Kimball and Gillespie districts, and 8) 
border faults of the Animas Valley which control manganese and 
fuorspar veins formed unde,r hot-spring conditions. 

Area: Animas, Peloncillo, Hatchet, and Pyramid Mountains, 
Hidalgo County. 

Elston, W.E., 1976, Glossary of stratigraphic terms of the Mogollon- 
Datil volcanic province, New Mexico, in Cenozoic volcanism in 
southwestern New Mexico: New Mexico Zol. Soc., Spec. Pub. 5, 
p. 131-144 

Includes brief descriptions of each of the 135 stratigraphic 
units in the Mogollon-Datil volcanic province. Includes area of 
occurrence, rock type, thickness, stratigraphic position, and 
source of the eruption. 

Area: Mogollon-Datil volcanic province. 

Elston, W.E., 1978, Mid-Tertiary cauldrons and their relationship to 
mineral resources, southwestern New Mexico--a brief review, in 
Field guide to selected cauldrons and mining districts of t h e  
Mogollon-Datil volcanic field, New Mexico: New Mexico Geol. Soc., ' 
Spec. Pub. 7, p. 107-113, 1 table, 4 figs. 

Briefly discusses the formation of cauldrons, cauldron 
complexes, and ore deposits. Mentions that calc-alkaline 
cauldrons tend to be associated with copper, lead, and zinc 
deposits; while high-silica rhyolite cauldrons tend to be 
associated with molybdenum, tin, and beryllium. Uranium tends to 
be associated with siliceous volcanic centers. 

Area: Mogollon-Datil volcanic province. 



Elston, W.E., Coney, P.J., and Rhodes, R.C., 1968, A progress report on 
the Mogollon plateau volcanic province, southwestern New Mexico: 
Colorado School Mines, Quart., v. 63, no. 3, p. 261-287, 1 table, 
6 figs. 

Briefly describes three sequences o'f volcanic rocks in the 
Mogollon plateau: I) Datil Formation (29-38 m.y. ago), including 
Datil-age rocks, 2) Apache Spring Quartz Latite-Bloodgood Canyon 
Rhyolite (23-27.5 m.y.), and 3) Deadwood Gulch Rhyolite Tuff. 
Chemical studies show that each ash-flow sequence is, on the 
average, more felsic than the preceding one. Includes partial 
analyses of the La Jara Peak Basalt and the Bear Springs Basalt 
and discusses local mineralization (gold, silver, tellurium, tin, 
and tungsten) and widespread alteration. 

Area: Mogollon-Datil volcanic province. 

Elston, W.E., Damon, P.E., Coney, P.J., Rhodes, R.C., Smith, E.I., and 
Bikerman, M., 1973, Tertiary volcanic rocks, Mogollon-Datil 
province, New Mexico and surrounding region--K-Ar dates, patterns 
of eruption, and periods of mineralization: Geol. Soc. America, 
Bull., v. 84, p. 2,259-2,274, 5 figs. 

Discusses three major overlapping volcanic cycles consisting 
of lava flows of andesitic to rhyolitic composition, ash flow 
tuffs (ignimbrite), and basaltic andesite and associated calc- 
alkaline suite. Includes maps and ages of the volcanics. 
Fluorspar is associated with manganese mineralization. 

Area: Mogollon-Datil volcanic province. 

Elston, W.E., and Erb, E.E., 1977, Cenozoic volcano-tectonic setting of 
KCM No. 1 Forest Federal Well, Animas Mountains, Hidalgo County, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Circ. 152, 
p. 53-62, 5 .figs. 

Brief summary of the Cenozoic volcano-tectonic setting of 
the north-central Animas Mountains. The Juniper cauldron has been 
recognized in this area. 

Area: Animas Mountains, Hidalgo County. 
.. 

Elston, W.E., Erb, E.E., and Deal, E.G.? 1979, Tertiary geology of 
Hidalgo County, New Mexico: New Mexico Geology, v. 1, no. 1, 
p. 1-6, 5 figs. 

A preliminary report on the- economic geology of the Tertiary 
cauldrons in Hidalgo County. Metallic minerals include copper, 
lead, zinc, gold, silver, and tungsten. Includes a correlation 
chart of Cenozoic igneous rocks found in Hidalgo County. Shows 
occurrences of fluorite veins in the Peloncillo and Animas 
Mountains. Shows the occurrences of uranium in the Alamo Hueco 
Mountains and the Fremont district. 

Area: Animas, Peloncillo, Pyramid, and Hatchet Mountains, 
Hidalgo County. 

Elston, W.E., Rhodes, R.C., Coney, P. J., and Deal, E.G., 1976, Progress 
report on the Mogollon plateau volcanic field, southwestern New 
Mexico, No. 3--surface expression of a pluton, in Cenozoic 
volcanism in southwestern New Mexico: New ~exico Geol. Soc., 
Spec. Pub. 5, p. 3-28, 2 tables, 18 figs. 



Discusses three overlapping suites or volcanism: 1 calc- 
alkalic andesite to rhyolite, 2) high-si'lica rhyolite, and 
3) basalt and calc-alkali basaltic andesite. Includes variation 
diagrams. 

Area: Mogollon-Datil volcanic province. 

Elston, W.E., Rhodes, R.C., and Erb, E.E., 1976, Control of 
mineralization by mid-Tertiary volcanic centers, southwestern New 
Mexico, in Cenozoic volcanism in southwestern New Mexico: New 
Mexico Geol. Soc., Spec. Pub. 5, p. 125-130, 5 figs. 

Describes calc-alkalic andesite, felsitic tuff, and high- 
silica rhyolite. Discusses copper, zinc, lead, silver, fluorite, 
tin, molybdenum, and beryllium mineralization. 

Area: Mogollon-Datil volcanic province. 

Elston, W.E., and Snider, H.I., 1964, Differentiation and alkali 
metasomatism in dike swarm complex and related igneous rocks 
near Capitan, Lincoln County, New Mexico, in Ruidoso country: 
New Mexico Geol. Soc., Guidebook 15th fieldconf., p. 140-147, 
2 tables, 4 figs. 

Briefly describes seven different dikes, includes texture 
and alteration descriptions and mineral contents. Briefly 
describes the Carrizo Mountain intrusive and surrounding dikes 
and sills, and the Sierra Blanca volcanic complex. 

Area: Lincoln County porphyry belt. 

' Elston, W.E., -- see Bornhorst, T.J., and Erb, E.E.; 1976; Bornhorst,. T. J., 
Della Valle, R.S., and Balagna, J.P., 1980; Brooking~, D.G., and 

e Eppler, D.,.1977; Carten, R.B., Silberman, M.L., and ~rmstrong', 
A.K., 1974; and Deal, E.G., Erb, E.E., Petersen, S.L., Reiter, 
D.E., Damon, P.E., and Shafiqullah, M., 1978 

Enz, R.D., 1974, Geochemistry and petrology of the orbicular rocks, 
Sandia Mountains, New Mexico: M.S. thesis, Univ. New Mexico, 
73 p., 1 table, 42 figs. 

Describes monzonite and grani'te. Includes modal and chemical 
analyses with variation diagrams. 

Area: Sandia Mountains, Bernalillo and Sandoval Counties. 

Enz, R.D., Kudo, A.M., and Brookins, D.G., 1979, Igneous origin of the 
orbicular rocks of the Sandia Mountains, New Mexico: Geol. Soc. 
America, Bull., v. 90, pt. 11, p. 349-380, 1 table, 1 fig. 

. Presents chemical and petrographical information which 
suggests that the orbicular rocks in the Sandia Mountains are 
igneous in origin. 

Area: Sandia Mountains, Bernalillo County. 

Enz, R.D., Kudo, A.M., and Brookins, D.G., 1980, Igenous origin of the 
orbicular rocks of the Sandia Mountains, New Mexico--Reply: ~eol. 
Soc. America, Bull., v. 91, p. 246-247 

A reply to Thompson and Giles (1980) concerning the authors' 
article (1979) presenting an igneous origin to the orbicular 
rocks of the Sandia Mountains instead of a metasomatic origin as 
presented by Thompson and Giles (1980). Refutes many of Thompson 
and Giles' (1980) arguments and concludes that an igneous origin 



is a possibility although a metasonatic origin cannot be 
completely ruled out. 

Area: Sandia Mountains, Bernalillo County. 

Eppler, D., see Brookins, D.G., and Elston, W.E., 1977 

Erb, E.E., 1978, Evolution of mid-Tertiary ash-flow tuff cauldrons in 
the Animas, southern Peloncillo, and Guadalupe Mountains, Hidalgo 
County, New Mexico (abs.): Geol. Soc. America, Abs. with 
Programs, v. 10, p. 104-105 

Area: Animas and Peloncillo Mountains, Hidalgo County. 

Erb, E.E., - see Bornhorst, T.J., and Elston, W.E., 1976; Deal, E.G., 
Elston, W.E., Petersen, S.L., Reiter, D.E., Damon, P.E., and 
Shafiqullah, M., 1978; Elston, W.E., 1977; and Elston, W.E., and 
Deal, E.G., 1979; and Elston, W.E., and Rhodes, R.C.., 1976 

Ericksen, G.E., and Wedow, H., Jr., 1976, Tertiary extrusive sheets and 
related intrusions in the Black Range, New Mexico, in Cenozoic-- 
Volcanism in southwestern New Mexico: New Mexico Gzl. Soc. 
Spec. Pub. 5, p. 63-67, 1 table, 4 figs. 

Describes quartz latite, rhyolite porphry dikes and plugs, 
felsitic rhyolite, and tin-bearing rhyolite. 

Area:  lack-~ange, Sierra, Grant, and Catron Counties. 

Ericksen, G.E., Wedow, H., Jr., Eaton, G.P., and Leland, G.R., 1970, 
Mineral resources of the Black Range primitive area, Grant, Sierra, 
and Catron Counties, New Mexico: U.S. Geol. Survey, Bull. 1319-E, 

c 162 p., 7 tables, 16 figs., 2 pls., with aeromagnetic 
interpretation 

Describes the Datil Formation. Includes major- and minor- 
(Ba, Be, Cu, Mo, Sn, Sr, V, Ti) element analyses. 

Area: Black Range, Sierra, Grant, and Catron Counties. 

Erickson, R.L., - see Gott, G.B., 1952 

Everett, F.D., 1964, Reconnaissance of tellurium resources in Arizona, 
Colorado, New Mexico, and Utah: U.S. Bureau Mines, Rept. Inv. 
RI-6350, 38 p., 3 tables, 4 figs., 4 appendices 

Describes the geology and occurrence of tellurium i r i  
southwestern United States, including New Mexico. Reports the 
lack of tellurium at several uranium mines in New Mexico. 
Describes the ecology and mineralogy of several occurrences of 
tellurium in New Mexico; Hilltop and Memphis mines, Organ 
Mountains, Dona Ana County, and the Lone Pine mine, Catron County. 
Includes a map of the states of Arizona, Colorado, New Mexico, and 
Utah showing principal areas of tellurium investigations and a 
table listing properties sampled and tellurium and selenium . 

determinations. 
Area: Mogollon-Datil volcanic province, Organ Mountains. 

Everett, F.I., 1953, Metal and nonmetal mineral resources in Mora 
County, New Mexico: U.S. Geol. Survey, open-file rept., 12 p., 
4 tables, 3 figs. 

Includes descriptions of potential and reserves of fluorite 



veins intruding Precambrian granite in Mora County. 
Area: Sangre de Cristo Mountains, Mora County. 

Everhart, D.L., 1956, Uranium-bearing vein deposits in the United 
States, in Geology of uranium and thorium: U.N. Internat. Conf. 
~eaceful~ses Atomic Energy, 1st Proc., Geneva, Aug. 8-20, 1955, 
v. 6, p. 257-264, 2 tables, 1 fig. 

Describes and classifies uranium-bearing vein deposi.ts in the 
United States. Includes a table listing uranium-bearing vein 
deposits, with seven deposits in New Mexico: 1) Pitchblende 
strike, Sierra County, 2) Merry Widow mine, Grant County, 
3) Tusas Mountains, Rio Arriba County, 4) Plainview prospect, 
Sierra County, 5) Antelope Wells district, Hidalgo County, 6) San 
Acacia mine, Socorro County, and 7) Black Hawk mine, Grant County. 

Area: Burro Mountains, Grant County; Mogollon-Datil volcanic 
province, Sierra, Hidal.go, and Socorro Counties; Tusas Mountains, 
Rio Arriba County. 

Everhart, D.L., 1957, Uranium-bearing veins in the U.S., in - 
Contributions to the geology of uranium and thorium: U.S. Geol. 
Survey, Prof. Paper 300, p. 97-104, 2 tables, 1 fig., 

Briefly describes eight uranium-bearing vein deposits in New 
Mexico: 1) Black Hawk mine, Burro Mountains, Grant County where 
uraninite is associated with cobalt, nickel, and base-metal 
sulfides, 2) a pitchblende deposit in Sierra County where 
uraninite and uranophane occur within andesite and brecciated 
chert, 3) Merry Widow mine, Burro Mountains, Grant County where 
autunite and torbernite occur within Precambrian granite and 

C 
diabase, 4) Tusas Mountains, Rio Arriba County where uraninite 
occurs within the Tusas granite, 5) Plainview prospects, Sierra 
County where uraninite is associated with galena, fluorite, and 
chlorite in granite, 6) Antelope Wells, Hidalgo County where 
uraniferous opal occurs in quartz veins, 7) San Acacia, Socorro 
County where uranium minerals occur within intermediate volcanic 
flows, and 8) Black Hawk mine, Burro Mountans, Grant County 
where pitchblende occurs with sulfides in porphyritic biotite 
gneiss. 

Area: Burro Mountains, Grant County; Tusas Mountains, Rio 
Arriba County; Mogollon-Datil volcanic province, Hidalqo, Socorro, 
and Sierra Counties. 

Ewing, R.C., see Jahns, R.H., 1976 and 1977; and Brookins, D.G., 
Chakoumakos, B.C., Cook, C.W., Landis, G.P., and Register, M.E., 
1979 

Fallis, J.F., Jr., 1958, Geology of the Pedernal Hills area, Torrance 
County, New Mexico: M.S. thesis, Univ. New Mexico, 50 p., 3 
figs., 2 pls., 4 sheets, scale 1:63,360 

Area: Pedernal Hills, Torrance County. 

Farkas, S.E., 1969, Geology of the southern San Mateo Mountains, Socorro 
and Sierra Counties, New Mexico: Ph.D. thesis, Univ. New Mexico, 
137 p., 5 tables, 18 figs., 18 pls. 

Area: San Mateo Mountains, Socorro and Sierra Counties. 



Feinberg, H.B., 1969, Geology of the central portion of the Sandia 
Mountains, Bernalillo County, New Mexico: M.S. thesis, Univ. New 
Mexico, 127 p., 4 tables, 4 figs., 12 pls., scale 1 inch = 2,000 
ft- 

Describes granite, aplite, lamprophyre dikes, and granite 
porphyry 

Area: Sandia Mountains, Bernalillo County. 

Ferguson, H.G., 1920, The Mogollon district, New Mexico: U.S. Geol. 
Survey, Bull. 715, p. 171-204, 7 figs., scale 1:24,000 

Describes Tertiary andesite porphyry, rhyolite, andesite, 
dacite, and latite. Includes partial chemical analyses (Si0,- 

L ' 
Cue, K20, ~a20)~of rhyolite and latite. Fluorite occurs as a 
gangue mineral in some of the ore deposits. 

Area: Mogollon-Datil volanic province, Catron County. 

Ferguson, H.G., 1927, Geology and ore deposits of the Mogollon mining 
district, New Mexico: U.S. Geol. Survey, Bull. 787, 100 p., 5 
figs., 25 pls., 2 sheets, scale 1:62,500 and 1:12,000 

Describes rhyolite, latite, andesite, and quartz latite. 
Describes silver-quartz veins and copper deposits and reports the 
occurrence of fluorite. 

Area: Mogollon-Datil volcanic province, Catron County. 

Ferris, C.S., and Ruud, C.O., 1971, Brannerite--its occurrences and 
recognition by microprobe: Colorado School Mines, Quart., v. 5 6 ,  
no. 4, p. 1-35, 3 tables, 8 figs. 

Mentions two occurrences of brannerite in New Mexico: 1) 

c Truth or Consequences in a Precambrian shear zone in schist and . 

granite and 2) White Signal, Grant County in a hydrothermal 
disseminated porphyry copper prospect. Includes microprobe 
analyses of brannerite from White Signal and basic geological 
description of disseminated grains of brannerite in rhyolitic 
porphyry at White Signal (p. 19-21). 

Area: Burro and Caballo Mountains, Grant and Sierra 
Counties. 

File, L., and Northrop, S.A., 1966, County, township, and range 
locations of New ~exico's mining districts: New Mexico Bureau 
Mines Mineral Resources, Circ. 84, 66 p., 2 tables, 2 figs. 

A listing of the locations and major commodities of the 
mining districts in New Mexico by county. 

Area: Statewide. 

Finnell, T.L., 1976a, Geologic map of the Twin Sisters quadrangle, Grant 
County, New Mexico: U.S. Geol. Survey, Misc. Field Studies Map 
MF-779, scale 1:24,000 

Geologic map showing the distribution of Tertiary rhyolite, 
latite, andesite, quartz latite, felsite dikes, quartz monzonite, 
and syenodiorite to monzonite in the Twin Sisters 7 1/2-min 
quadrangle. 

Area: Mogollon-Datil volcanic province, Grant County. 

Finnell, T.L., 1976b, Geologic map of the Reading Mountain 7 1/2-min 
quadrangle, Grant County, New Mexico: U.S. Geol. Survey, Misc. 



Field Studi~, Map MF-800, scale 1:24,OC- 
Geologic map showing the distribution of rhyolite, quartz 

latit2, carbonate breccia, quartz monzonite, syenodiorite, 
andesite, and Precambrian granite in the Reading Mountain 
quadrangle. 

Area: Mogollon-Datil volcanic province, Grant County. . 

Fishback, M., 1910, The Black Range mining district, New Mexico: Eng. 
Mining Jour., v. 89, p. 911-912 

Discusses the geology of gold, silver,.and quartz vein 
deposits cutting rhyolites and andesites on the east slope of the 
Black Range. 

Area: Black Range, Sierra County. 

Fisher, D.L., - see Jahns, . R.H., McMillan, D.K., and ~ ' ~ r i e n t ,  J.D., 1978 

Fitzsimmons, J.P., 1961, Precambrian rocks of the Albuquerque country, 
in Albuquerque country: New Mexico Geol. Soc., Guidebook 12th - 
field conf., p. 90-95 

Brief summary of Precambrian rocks of the Albuquerque area. 
Mentions the occurrence of metarhyolite, gray and red granite, 
pegmatites, aplite dikes, and lamprophyres. 

Area: Sandia, Manzanita, Manzano, Nacimiento, and Zuni 
Mountains, Bernalillo, Valenica, Cibola, and Sandoval Counties. 

Fitzsimmons, J.P., 1967, Precambrian rocks of the Zuni Mountains, - in 
Defiance-Zuni-Mount Taylor region (Arizona and New Mexico): New 
Mexico Geol. Soc., Guidebook 18th field conf., p. 119-121, 1 fig. 

Briefly describes the geology, petrology, and occurrences 
of Precambrian.granite, leucogranite, and gneissic granite. 
Mentions the occurrence of fluorite in fracture zones in the 
Precambrian rocks. 

Area: Zuni Mountains, Cibola County. 

Fitzsimmons, J.P., 1973, Tertiary igneous rocks of the Navajo country, 
Arizona, New Mexico, and Utah, in Monument Valley (Arizona, Utah, 
and New Mexico): New Mexico  ex. Soc., Guidebook 24th field 
conf., p. 106-113, 4 figs. 

Briefly describes alkalic igneous dikes and plugs throughout 
the southern San Juan   as in. These igneous rocks include 
hornblende gabbro, minettites, and diatremes. 

Area: San Juan Basi, San Juan and McKinley Counties. 

Flege, R.F., Jr., 1959, Geology of Lordsburg quadrangle, Hidalgo County, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Bull. 62, 
36 p., 2 tables, 2 figs., 10 pls., scale 1:62,500 

Describes and maps Tertiary granodiorite stock, pyroxene 
andesite, monzonite stock, rhyolite tuff-breccias, flows and 
tuffs, dikes and plugs. Copper, gold, silver, lead, and zinc 
veins and several fluorite veins are reported throughout the 
Pyramid Mountains. 

Area: Pyramid Mountains, Hidalgo County. 

Flower, R.H., - see Kottlowski, F.E., Thompson, M.L., and Foster, R.W., 
1956  



Fodor, R.V., 1975, Petrology of basalt and andesite of the Black Range, 
!Yew Mexico: Geol. Soc. America, Bull., v. 96, p. 295-304, 7 figs. 

Includes petrographic descriptions, modal, and major-element 
analyses of basalt, basaltic andesite, and andesite. Includes 
sample descriptions and sample localities. 

Area: Black Range, Catron, Sierra., and Grant Counties. 

Fodor, R.V., 1976, Volcanic geology of the northern Black Range, New 
Mexico, in Cenozoic volcanism in southwestern New Mexico: New 

. Mexico GK~. Soc., Spec. Pub. 5, p. 68-70, 1 table, 1 fig. 
Describes andesite, quartz latite, siliceous lava, and 

tin-bearing rhyolite. Includes norms and chemical analyses. 
Area: Black Range, Sierra County. 

Foran, J.F., and Perhac, R.M., 1954, Investigation of radioactivity at 
the Kennecott Copper corporation's Chino mine, Santa Rita, New 
Mexico: U.S. Atomic Energy Comm., Rept. RME-1047, 9 p., 2 tables, 
2 figs. 

Reconnaissance report investigating the radioactive anomalies 
on several benches of the Chino mine. A total of 24 rock samples 
and three solution samples indicated that the uranium 

, concentration was too low at the time to warrant further 
investigation. 

Area: Mogollon-Datil volcanic province, Grant County. 

Foster, M., see White, D.L., 1981 
Foster, R.W., and Stipp. T.F., 1961, Preliminary geologic and relief map 

of the Precambrian rocks of New Mexico: New Mexico Bureau Mines 
Mineral Resources, Circ. 57, 37 p., scale 1:609,231 

Includes state geologic map showing the distribution of 
granites, undifferentiated Precambrian rocks, and rhyolites. 
Includes'text with brief descriptions of the Precambrian rocks. 

Area.: Statewide. 

Foster, R.W., - see Kottlowski, F.E., Flower, R.H., and Thompson, M.L., 
1956 

Freeland, R.E., - see Collins, G.E., 1956 

Friedman, I., see Barker, F., Arth, J.G., and Peterman, Z.E., 1976; and 
Barker, F., 1974 

Fries, C., Jr., 1940, Tin deposits of the Black Range, Catron and Sierra 
Counties, New Mexico: U.S. Geol. Survey, Bull. 922-M, p. 355-370, 
2 figs., 9 pls., 4 sheets, scale 1 inch = 1,000 ft, 1 inch = 2,000 
f t 

Briefly describes rhyolitic rocks of the Black Range. Tin 
occurs in stringers in altered and fractured parts of porphyritic 
rhyolite. 

Area: Black and Cooke's Ranges, Catron and Sierra Counties. 

Fries, C., Jr., Schaller, W.T., and Glass, J.J., 1942, Bixbyite and 
pseudobrookite from the tin-bearing rhyolite of the Black Range, 



New Mexico: n. Mineralogist, v .  27, p ;O5-322, 2 f i g s .  
Discuss,, the occurrence of bi xbyi - -  ( (Mn, Fe) 2 ~ 3 )  and 

pseudobrookite (Fe203.Ti02) w i t h i n  the Black Range t in-bearing 
rhyol i te .  Fluori te and sphene occur w i t h  these minerals. 

Area: Black and ~ o o k e ' s  Ranges, Sierra and Catron Counties. 

Fullagar, P . D . ,  and Shiver, W.S., 1973, Geochronology and petrochemistry 
of the Embudo Granite, New Mexico: Geol. Soc. America, B u l l . ,  
v .  84, p. 2, 705-2, 712 ,  3 t ab les ,  7 f i g s .  

Describes three phases of the 1, 673 m.y. o ld  Embudo Granite: 
1 )  b i o t i t e  grani te ,  2 )  gneiss ic  grani te ,  and 3) g r a n i t i c  t o  
pegmatitic leucograni t e .  A n  i n i  tia.1 strontium r a t i o  of 0.7012 
indicates a  mantle derivation.  Nine major-element analyses 
indicates a  calc-alkaline trend.  

Area: Sangre de Cri s t o  Mountains, Sandoval and Santa Fe 
Counties. 

Fulp, M . S . ,  and Woodward, L.A., 1981, Precambrian metal l ic  
mineralization i n  New Mexico: New Mexico Geology, v .  3, no. 3, 
p .  33-36, 41-42, 1 f i g .  

Briefly describes the known metal l ic  mineral deposits of 
probable Precambrian age. Discusses l i tho log ic  framework, 
mineralization, and implications for exploration. Also includes a  
l i s t  of base or precious metal prospects i n  Precambrian host 
rocks. Mentions the occurrence of uranium i n  the Copper H i l l -  
Copper Mountain d i s t r i c t  i n  the Picur is  Range, Taos County. Thi's 
paper' i s  based only on a  l i t e r a t u r e  search. 

Area: Statewide. 

( Furlow, J.W., 1965'. Geology of the San Mateo Peak a rea ,  Socorro County, 
New Mexico: 'M.S. t h e s i s ,  Un iv .  New Mexico, 83 p . ,  9  f i g s . ,  7 p l s .  

Describes Precambrian grani te ,  Tert iary rhyo l i t e ,  andes i tes ,  
. and monzoni t e .  Discusses a  vein of s i lver  and gold with f'luori t e .  

Area: San Mateo Mountains, Socorjro County. 

Gaal, R.A., - see Motts, W . S . ,  1960 

Gaskil l ,  D.L., see  Ratte, J.C., Eaton, G . P . ,  and Peterson, D.L., 1974; 
Ratte, J.C 1975; Ratte, J.C., Landis, E.R., and Damon, P.E., 
1969; and Ratt e l  J. C . , Landi s ,  E. R. , Raabe , R. G . , and Eaton, G . P. , 
196 7 

Gibson, G . G . ,  - see Woodward, L.A., and McLelland, D . ,  1976 

Gibson, T. R. ,  1981, Precambrian geology of the Burned Mountai n-Hopewell 
Lake area,  Rio Arriba County, New Mexico: M . S .  t h e s i s ,  New 
Mexico I n s t .  Mining and Tech., 105 p . ,  5 t a b l e s ,  40 f i g s . ,  1 pL., 
s ca le  1 :12, 000, 2 appendices 

The rocks of the Moppin s e r i e s , '  Burned Mountain metarhyol i t e ,  
a n d  thc Kiowa Mountain F0rmat.i on (~recambr ian)  a r e  mapped and .. 

described i n  t h i s  report.  Three stages of mineralization occur 
i n  the area:, 1) replacem'ent veins of pyr i t e ,  chalcopyrite,  
galena, spha le r i t e ,  and f luor i t e ;  2 )  hydrothermal gold-bearing 
veins ,  and 3 )  placer gold d e p s i t s .  Includes rock descriptions 
(appendix A ) ,  geochemical analyses, and a  geologic map. 



Area : rsas Mountains, Rio Arrib? 2unty. 

Giles, D.L., 1965, Some aspects of the Kneeling Nun rhyolite tuff, in 
Southwestern New Mexico 11: New Mexico Geol. Soc., ~uidebookT6th 
field conf., p. 164-174, 2 figs. 

Summarizes the geology and petrology of the Datil Group and 
later rhyolites and latites. 

Area: Mogollon-Datil volcanic province and Black and ~ooke's 
Ranges, Grant County. 

Giles, D.L., and Thompson, T.B., 1972, Petrology and mineralization of a 
molybdenum-bearing alkalic stock, Sierra Blanca, New Mexico: 
Geol. Soc. America, Bull., v. 83, p. 2,129-2,148, 12 figs. 

Describes the geology, petrology, and chemistry of the Three 
Rivers stock. Includes three phases: 1) syenite porphyry, '2) 
nordmarkite, and 3) quartz syenite to alkali granite. Includes 
modal and major-element analyses and describes the alteration. 

Area: Lincoln County porphyry belt. 

Giles, D.L., - see Thompson, T.B., 1974 and 1980 

Gillerman, E.G., 1952a, Fluorspar deposits of Burro Mountains and 
vicinity, Granf County, New Mexico: U.S. Geol. Survey, Bull. 
973-F, p. 261-288, 1 fig., 14 pl. 

Briefly describes Precambrian granite, aplit'e, and pegmatite 
dikes, Tertiary diabase dikes, rhyolite, quartz monzonite, and 
granodiorite. Also, describes fluorspar deposits and prospects.. 

Area: Burro Mountains, Grant County. 

Gillerman, E.G., 1952b. Uranium deposits in the Black Hawk district, 
Grant County, New Mexico (abs.): Geol. Soc. America, Bull., 
v. 63, p. 1,254; Am. Mineralogist, v. 38, p. 340 (1953); 
Econ. Geology, v. 47, p. 770 (1952) 

Explains the geology and ore deposition of pitchblende 
associated with silver-nickel-cobalt mineralization in fissure 
veins. 

Area: Burro Mountains, Grant County. 

Gillerman, E.G.,.1952c, Uranium deposits of the White Signal district, - 
New Mexico (abs.): Geol. Soc. America, Bull., v. 63, p. 1,329 

Describes the occurrence of uranium in fractures and 
disseminations in dike material at the White Signal district. 

Area: Burro Mountains, Grant County. 

Gillerman, E.G., 1953a, Fluorite deposits of Burro Mountains and 
vicinity, in Southwestern New Mexico: New Mexico Geol. Soc., 
Guidebook 4th field conf., p. 137-138 

Describes the occurrence of vein fluorite in Precambrian 
granite and in Tertiary volcanics. 

Area: Burro Mountains, Grant County. 

Gillerman, E.G., 1953b, White Signal uranium deposits, New Mexico, in 
Southwestern New Mexico: New Mexico Geol. Soc., Guidebook 4 t h  
field conf., p. 133-137, 1 fig. 

Inc.li~des the geology and description of the White Signal 



d i s t r i c t ,  G,,,lt County .  Uranium i s  f o u l u  w i t h i n  r h y o l  i t i c  d i k e s  
which i n t r u d e d  Precambr ian  g r a n i t e .  

Area: B u r r o  Mounta ins ,  G r a n t  County .  

G i l l e r m a n ,  E . G . ,  1958, Geology o f  t h e  c e n t r a l  P e l o n c i l l o  M o u n t a i n s ,  
H ida lgo  Coun ty ,  New Mexico and C o c h i s e  Coun ty ,  Ar izona:  N e w  
Mexico Bureau  Mines Mine ra l  R e s o u r c e s ,  B u l l .  57, 152 p . ,  2  t a b l e s ,  
1 f i g . ,  1 4  p l s . ,  s c a l e  1 : 4 8 , 0 0 0  

D e s c r i b e s  t h e  geo logy  a n d  p e t r o l o g y  o f  g r a n i t e ,  q u a r t z  
monzoni t e ,  l a t i t e  po rphyry ,  a n d e s i t e ,  r h y o l i t e ,  a n d  i g n i m b r i  t e .  
Ment ions  an o c c u r r e n c e  of  f l u o r i t e .  

Area: P e l o n c i l l o  Moun ta ins ,  Hidalgo County .  

G i l l e r m a n ,  E.G.1  1964, Mine ra l  d e p o s i t s  of w e s t e r n  G r a n t  Coun ty ,  New 
Mexico: N e w  Mexico Bureau  Mines Mine ra l  R e s o u r c e s ,  B u l l .  83, 
213 p . ,  3  t a b l e s ,  34 f i g s . ,  11 p l s . ,  scale  1:126, 720 

Good g e o l o g i  c a n d  p e t r o g r a p h i c  d e s c r i p t i o n s  of p l u t o n i  c a n d  
v o l c a n i c  r o c k s .  Uranium m i n e r a l i z a t i o n  i s  found  i n  l a t e  T e r t i a r y  
or Precambr ian  r o c k s  and i s  a s s o c i a t e d  w i t h  f l u o r i t e ,  g o l d ,  
s i l v e r ,  n i c k e l  , cobalt ,  a n d  manganese.  I n c l u d e s  d e s c r ' i p t i o n s  of 
P recambr ian  r o c k s .  I n c l u d e s  g e o l o g i c  maps of t h e  Big Bur ro  
Mounta ins  ( s c a l e  1 i n c h  = 1 m i ) ,  Merry Widow d e p o s i t  ( s c a l e  1 i n c h  
= 200 f t ) ,  W h i t e  S i g n a l  d e p o s i t  ( s c a l e  1 i n c h  = 2 , 0 0 0  f t ) ,  c l a i m  
maps, a n d  a m i n e r a l  r e s o u r c e  map. 

Area: B u r r o  Mountains  , G r a n t  County .  

G i l l e r m a n ,  E.G., 1967, S t r u c t u r a l  framework a n d  c h a r a c t e r  of 
m i n e r a l i z a t i o n ,  Bur ro  Mounta ins ,  New Mexico:  con. Geology,  v .  6 2 ,  
p .  370-375, 1 f i g .  

D i v i d e s  t h e  Bur ro  Mounta ins  i n t o  t h r e e  g e o l o g i c a l  and 
t o p o g r a p h i c  p r o v i n c e s  s e p a r a t e d  by f a u l t s :  1) Big Bur ro  
Mounta ins ,  2 )  Mangas V a l l e y ,  a n d  3)  L i t t l e  Burro  Mounta ins .  
B r i e f l y  d e s c r i b e s  t h e  Bur ro  Mounta in  g r a n i t e  b a t h o l i t h  a n d  Tyrone  
s t o c k  ( q u a r t z  m o n z o n i t e ) .  Two p e r i o d s  of m i n e r a l i z a t i o n  o c c u r r e d  
i n  t h e  a r e a :  1) a n  e a r l y b a s e - m e t a l  m i n e r a l i z a t i o n  ( g o l d a n d  . 

s i l v e r  i n c l u d e d )  a n d  2)  l a t e  f l u o r s p a r  d e p o s i t s  ( i n c l u d i n g  uranium 
and  g o l d ) .  

Area: B u r r o  Mounta ins ,  G r a n t  County.  

G i l l e rmam,  E.G., 1968, Uranium m i n e r a l i z a t i o n  i n  t h e  Bur ro  Mounta ins ,  
N e w  Mexico: Econ. Geology,  v .  63, p .  239-246, 1 t a b l e ,  3  f i g s .  

Uranium m i n e r a l i z a t i o n  i s  p r e s e n t  and h a s  been mined from two 
local  i t i e s - - t h e  B u l l a r d  Peak a n d  t h e  W h i t e  S i g n a l  d i s t r i c t s .  
M i n e r a l o g y ,  m i n e r a l  a s s o c i a t i o n s . ,  g e o l o g i c  env i ronment  , a n d  
g e n e s i s  d i f f e r  s i g n i f i c a n t l y  between t h e  two a r e a s .  The uranium 
i n  t h e  W h i t e  S i g n a l  d i s t r i c t  o c c u r s  w i t h i n  an o x i d i z e d  zone  a l o n g  
f r a c t u r e s  i n  a l t e r e d  g r a n i t e  and  d i a b a s e  d i k e s  and as . 
d i s s e m i n a t i o n s  i n  t h e  a l t e r e d  d i a b a s e .  Three  t y p e s  of uranium- 
b e a r i n g  v e i n s  are d i s c u s s e d :  1) q u a r t z  a n d  p y r i t e  w i t h . g o l d  a n d  
c h a l c o p y r i t e ,  2 )  q u a r t z - s p e c u l a r i  t e ,  a n d  3) s i l v e r  and s i l v e r -  
l e a d  v e i n s .  The uranium i n  t h e  Black Hawk d i s t r i c t  o c c u r s  a s  
u r a n i n i t e  w i t h i n  s i l v e r  v e i n s  c o n t a i n i n g  n i c k e l  and cobalt i n  
g n e i s s i c  q u a r t z  d i o r i  t e ,  g r a n i t e ,  o r  monzoni t e  porphyry .  I n c l u d e s  
P205 a n a l y s e s .  

Area: R ~ r r o  Mount a i  ns  , G r a n t  County .  



GiLlerman, E . G . ,  1970, Mineral deposits and s t ruc tura l  patterns of the 
Big Burro Mountains, i n  Tyrone-Big Hatchet Mountains-Florida 
Mountains region ( s o u ~ w e s t e r n  New Mexico 1: New Mexico Geol. 
Soc., Guidebook 21st f i e l d  con£ ., p .  115-122, 1  f i g .  

Describes quartz d io r i  t e ,  Shrine Granite, Burro Mo:mtain 
grani te ,  rhyo l i t e ,  quartz monzoni t e ,  and monzoni t e .  Base-metal 
and gold-fluori t e  mineralization occur i n  the Big Burro Mountains. 

Area: Burro Mountains, Grant County. 

Gillerman, E . G . ,  and Granger, H . ,  1952, The Hines and Langford 
uranif erous fluorspar pros,oects, Grant County, New Mexico: U . S .  
Geol. Survey, Trace Elements Memo., Rept. TEM-120, 15 p . ,  1 t a b l e ,  
4 f i g s .  

Reconnai ssance report describing the geology and 
mineralization of the uraniferous fluors,par deposits a t  the Hines 
and Langf ord prospects, White Signal d i s t r i c t .  Includes geologic 
maps of both prospects and concludes that both areas a re  too low 
grade and too small t o  be of commer ci a1 in te res t  . 

Area: Burro Mountains, Grant County. 

Gillerman, E.G., Swinney, C .M., Whi tebread, D. H., Crowley, R. J., and 
Kleinhampl , F. J.,  1954, Geologic map of the central  part of the 
White Signal d i s t r i c t ,  Grant County, New Mexico: U . S .  Geol. 
Survey, open-file rep t . ,  s ca le  1 inch = 1,000 f . t  

Geologic map showing the d is t r ibut ion  of Ter t ia ry  and 
Cretaceous rhyol i te  dikes, andesi t e s t  daci t e s ,  quartz monzoni t e  
porphyry, monzoni t e  porphyry, l a t i  t e ,  quartz l a t i  t e ,  rhyo l i t e ,  
diabase, and Precambrian grani te .  Also, shows the location of 
uranium p i t s ,  prospects, and sha f t s .  

Area: Burro Mountains, Grant County. 

Gillerman, E.G. ,  and Whi tebread, D. H . ,  1954, Geologic map of the Black 
Hawk mining d i s t r i c t ,  Grant County, New Mexico: U . S .  Geol. 
Survey, open-file r ep t . ,  s ca le  1 inch = 500 f t  

Geologic map showing the d is t r ibut ion  of andesi t e ,  quartz 
d io r i  t e ,  monzoni t e  porphyry, quartz monzoni t e ,  rhyol i t e ,  diabase,  
' syeni te ,  and d i o r i t e .  Also, shows the locations of uranium veins 
and mines. 

Area: Burro Mountains, Grant County. 

Gillerman, E.G ., and Whi tebread, D. H., 1956, Uranium-bearing nickel- 
cobalt-native s i lve r  deposits ,  Black Hawk d i s t r i c t ,  Grant County, 
New Mexico: U . S .  Geol. Survey, B u l l .  1009-K, p .  283-313, 3 
t ab les ,  5 f i g s . ,  3 p l s .  

Describes the geology, petrology, and o re  deposits of the 
Black Hawk d i s t r i c t ,  Grant County, New Mexico. Detailed 
descr ipt ions ,  geologic maps, and sections of the mines a re  
included. Precambrian grani te  dior i  t e  gneiss intrudes s c h i s t ,  ' 

monzoni t e ,  and quartz monzoni t e .  Younger d ior i  t e ,  grani t e ,  
diabase, monzoni t e  porphyry, and andesi t e  intrude the Precambrian 
rocks. Pitchblende, s i l v e r ,  a rgen t i t e ,  n icke l ,  and cobalt 
minerals occur i n  veins cut t ing the quartz d i o r i t e  gneiss. 
Chemical analyses from samples of the vein material range from 
0.07 t o  0.24% U3O8 



Area: surro Mountains, Grant County. 

Gillerman, E.G., - see Granger, H.C., Bauer, H.L., Jr., and Lovering, 
T.G., 1952 

Gilluly, J., 1965, Volcanism, tectonism, and plutonism in the western 
United States: Geol. Soc. America, Spec. Paper 80, 69 p., 
7 figs., appendix 

Briefly discusses and describes volcanism throughout the 
western United States, including volcanism in New Mexico during 
the Cretaceous (andesite and basalts), Eocene (rhyolites arid 
andesites), Neogene (basalts, andesites, rhyolites, latites, Datil 
Formation), and Miocene (granitic intrusives near ~achita). 
Includes an appendix summarizing the volcanic history of the 
western United States. 

Area: Mogollon-Datil volcanic province. 

Givens, D.B., 1957, Geology of Dog Springs quadrangle, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Bull. 58, 40 p., 1 sheet, 
scale 1 :48,000 

Describes the geology, distribution (map), and petrology of 
the Datil Formation within the Dog Springs 15-min quadrangle. 

Area: Mogollon-Datil volcanic province, Socorro and Catron 
Counties. 

Givens, D.B., - see Willard, M.E., 1958 

Glass, J. J., and Smalley, R.G., 1945, Bastnaesite: Am. Mineralogist, v. 
30, no. 9-10, p. 601-615, 1 fig. 

C Discussion of the occurrence, geology, and associated 
mineralogy of bastnasite--an uranium- and thorium-bearing mineral. 
Discusses the occurrence of bastnasite in the Gallinas Mountains. 

Area: Lincoln County porphyry belt. 

Glass, J.J., - see Fries, C., Jr., and Schaller, W.T., 1942 

Glover, T.J., 1975a, Geology and ore deposits of the northwestern Organ 
Mountains, Dona Ana County, New Mexico: M.S. thesis, Univ. Texas 
(El Paso); New Mexico Bureau Mines Mineral Resources, Open-file 
Rept. 63, 93 p., 1 table, 12 figs., 10 pls., scale 1 inch = 1,200 
f t 

Discusses Orejon Andesite, Cueva Rhyolite, Soledad Rhyolite, 
andesite dikes, Organ Mountain batholith (quartz monzonite), 
quartz latite, granite, and rhyolite. Discusses fluorspar, 
copper, lead, silver, and zinc deposits. 

Area: Organ Mountains, Dona Ana County. 

Glover, T.J., 1975b, Fluorspar and metallic mineral deposits along the 
west side of the Organ Mountains, Dona Ana County, New Mexico 
(abs.), in Las. Cruces country (central-southern New Mexico): New 
Mexico GG~. Soc., Guidebook 26th dield con£ . , p. 339 

Mentions that multiple intrusions of quartz monzonite are .' 

the dominant rock type. Other rock types include Precambrian 
granite and andesite-latite. The third stage of the quartz 
monzonite intrusive is the source of the copper-le~d-silver-gold- 



zinc mineralization and fluorpsar deposits, and is controlled by 
fractures and' faults. 

Area: Organ Mountains, Dona Ana County. 

Goddard, E.N., 1945, The 21 and 27 fluorpsar mines, Zuni Mountains, 
Valencia County, New Mexico: U.S. Geol. Survey, open-file rept., 
4 p., scale 1 inch = 200 ft (now Cibola county) 

Geologic map shows the distribution of quartz monzonite 
gneiss, granitic aplite dikes, diorite dikes, and granite porphyry 
dikes. Shows the distribution of fluorspar veins, prospects, 
pits, and mines and includes brief petrographic descriptions in 
the text. 

Area: Zuni Mountains, Cibola County. 

Goddard, E.N., 1966, Geologic map and sections of the Zuni Mountains 
fluorspar district, Valencia County, New Mexico: U.S. Geol. 
Survey, Misc. Geol. Inv. Map 1-454, with 3 p. text, scale 1:31,680 
(now Cibola County) 

Geologic map shows the 'distribution and description of 
Tertiary diabase dikes and Precambrian granite, syenite, diorite, 
monzonite, aplite, and gneissic granite. Discusses the alteration 
of fluorspar deposits. 

Area: Zuni Mountains, Cibola County. 

Gonyer, F.A., - see Larsen, E.S., Irving, J., and Larsen, E.S. 111, 1936 

Gonzalez, R.A., 1968, Petrology and structure of the Pedernal Hills, 
Torrance County, New Mexico: M.S. thesis, Univ. New Mexico, 
78 p., 1 table, 15 figs., scale 1:50,688 e Includes petroanalyses of Precambrian granite, granite 
gneiss, pegmatites, and aplitic veins. 

Area: Pedernal Hills, Torrance County. 

Gonzalez, R.A., and Woodward, L.A., 1972, Petrology and structure of' 
Precambrian rocks of the Pedernal Hills, New Mexico, in East- 
central New Mexico: New Mexico Geol. Soc., ~uidebook23rd'field 
conf., p. 144-147, 1 fig. 

Describes Precambrian granite gneiss, pegmatite and aplite 
dikes, porphyric granite, alkali granite, quartz monzonite, and 
quartz diorite. 

Area: Pedernal Hills, Torrance County. 

Goodknight, C.S., 1973, Structure and stratigraphy of the central 
Cimarron Range, Colfax County,' New Mexico: M.S. thesis, Univ. New 
Mexico, 84 p., 26 figs., scale 1:24,000 

Describes the Precambrian rocks of the Cimarron Range. The 
rocks include metasediments, metavolcanics, metadiabase, and 
metagranodiorite. 

Area: Sangre de Cristo Mountains, Colfax County. 

Gordon, C.H., see Lindgren, W., and Graton, L.C., 1910 
- .  

Gott, G.B., and Erickson, R.L., 1952, Reconnaissance of uranium and 
copper deposits in parts of New Mexico, Colorado, Utah, Idaho, and 
Wyoming: U.S. GeOl. Survey, Circ. 219, 1G p., 2 tables, 1 fig. 



(revised 19 
Briefly describes the geology and mineralogy of uranium i n  

igneous rocks, .at two l o c a l i t i e s  i n  New Mexico; San Acacia and Zuni 
Mountains . Includes radiometric and chemical uranium analyses, 
and reports  0.026% uranium i n  the San Acacia area.  

Area: Mogollon-Datil volcanic province, Socorro County and 
Zuni  Mountains, Cibola County. 

Got t f r ied,  D . ,  - see Larsen, E . S . ,  J r . ,  Phair, G . ,  and Sm2th, w.L. ,  1956 

Graf, D.  L . ,  and Kerr, P. F . ,  1950, Trace element s tudies ,  Santa Ri ta ,  New 
Mexico: Geol. Soc. America, Bull., v .  61, p .  1,023-1,052, 1 t a b l e ,  
20 f i g s .  

Discusses trace element d is t r ibut ion  ( ~ n ,  V, Pb, C u ,  AS, ~ n )  
i n  f a u l t  gouge and breccia and s i l i c i f i e d  rhyo l i t e  of the Santa 
Rita mining d i s t r i c t ,  including the Groundhog, Hanover , 
Georgetown, and Lone Mountain areas.  

Area: Mogollon-Datil volcanic province, Grant County. 

Granger ,H.C., 1950, Preliminary investigation of rad ioac t iv i ty  i n  the 
Black Hawk d i s t r i c t ,  Grant County, New Mexico: U . S .  Geol. Survey, 
Trace Elements Memo., Rept . .TEM-118, 7 p . ,  1 t a b l e ,  1 f i g .  

Preliminary reconnaissance report describing the 
. mineralization a t  the Black Hawk mine. 

Area: Burro Mountains, Grant Comty. 

Granger, H . C . ,  and Bauer, H . L . ,  J r . ,  1950a, A radiometric examination 
of the Tunnel S i t e  No. 1 claim, Grant County, New Mexico: U . S .  
Geol . Survey, Trace Elements Memo., Rept . TEM-134, 3 p. ,  1 f i g .  

Brief reconnai ssance report describing the radioactive 
anomalies and mineralization a t  the Tunnel S i t e  No. 1 claim, White 
Signal d i s t r i c t .  A chemical analysis showed only 0.001% U .  

Area: Burro Mountains, Grant County. 

Granger, H.C., and Bauer, H.L., J r . ,  1950b, Reported occurrence of 
pitchblende, Black Range, Grant and S ie r ra  Counties, New Mexico: 
U . S .  Geol. Survey, Trace Elements Memo., ~ e p t , .  TEM-119, 3 p . ,  1 
f i g .  

Briefly describes a p s s i b l e  occurrence of pitchblende 
reported by a prospector i n  the Black Range. Subsequent f i e l d  
investigation could not locate  any occurrence of mineralization. 

Area: Black and ~ o o k e ' s  Ranges, Grant and S ie r ra  Counties. 

Granger, H . C . ,  and Bauer, H.L., J r . ,  1951a, Uranium occurrences i n  the 
Blue Jay claim, White Signal d i s t r i c t ,  Grant County, New Mexico: 
U.S. Geol. Survey, Trace Elements Memo., Rept. "EM-117 ( 5 1 ) ,  
2 1  p.,  1 t ab le ,  2 f ig s . ,  s ca le  1 inch = 30 f t  

Br ief ly  describes the geology and ore  deposits of the Blue 
Jay claim. Describes grani te ,  diabase, b a s a l t ,  l a t i  t e ,  aphani t i c  
dikes,  rhyol i te ,  and veins. The uranium occurs i n  the intermediate 
or  basic rocks near quartz-pyrite veins. Includes uranium 
(0.003-0-11% U )  and P205 contents and a geologic map. 

Area: Burro Mountains, Grant County. 



Granger, H-C., an, A u e r ,  H. L . ,  J r . ,  1951b, hesults of diamond d r i l l i n g ,  
Merry Widow claims, White Signal,  Grant county, New Mexico: U . S .  
Geol . Survey, Trace Elements Memo., Rept . TEM-146A, 11 p . ,  2 f i g s  . 

Briefly describes the basic geology and petrology of core 
d r i l l i n g  i n  a  gold-copper-uranium ore deposit i n  the White Signal 
di s t r i c t .  

Area: Burro Mountains, Grant County. 

'.Granger, H.C., and Bauer, H.L., J r . ,  1952, Uranium occurrences on the 
Merry Widow claim, White Signal d i s t r i c t ,  Grant County, New Mexico: 
U . S .  Geol. Survey, Circ.  189, 16 p . ,  2 t ab les ,  3 f i g s . ,  2 p l s . ,  
sca le  1  inch = 100 f t  

Includes 133 chemical and radiometric uranium analyses 
( t r ace  t o  1.888 U )  of uranium vein mineralization. Describes the 
basic geology of each occurrence. The uranium occurs i n  basa l t  
or diabase dikes or near quartz-pyrite veins. 

Area: Burro Mountains, Grant County. 

Granger, H.C., Bauer, H. L., J r . ,  Lovering, T.G ., and Gillerman, E., 
1952, Uranium deposits i n  Grant County, New Mexico: U . S .  Geol. 
Survey, Trace Elements Inv.,  Rept. TEI-156, 65 p . ,  7 t ab les ,  10 
f i g s .  

Good detai led report describing the geology, uranium 
deposits ,  and mine descriptions of the White Signal and Black Hawk 
d i s t r i c t s .  Part I1 i s  a description of the uranium reserves a t  
t'he Merry Widow mine, the only property i n  Grant County with any 
economic reserves of ore grade. 

Area: Burro Mountains, Grant, County. 
\ 

Granger, H . ,  see  Gillerman, E .G . ,  1952 

Graton, L.C., - see Lindgren, W . ,  and Gordon, C.H., 1910 

Green, M.W., and o thers ,  1980a, Uranium resource evaluation, Aztec 1 x 2 
degree quadrangle, New Mexico and Colorado: U . S .  Dept. Energy, 
Prelim. Rept. PGJ-012 ( 8 0 ) ,  146 p . ,  3 f i g s . ,  1 3  p l s . ,  5 appendices 

This detai led report evaluates the uranium resources of the 
Aztec quadrangle using a l l  available geologic, geochemical, and 
geophysical data.  Includes a  t ab le  of uranium occurrences 
(appendix A) l i s t i n g . 8 6  occurrences (15 nonsandstone-type 
occurrences ) and uranium-occurrence reports .  Includes maps 
showing the d is t r ibut ion  of Precambrian and Tert iary igneous 
rocks. None of the Precambrian and- Tert iary igneous rocks a re  
considered favorable fox 100 or  more tons of uranium. 

Area: Tusas and Sangre de Cr i s to  Mountains, Santa Fe, Rio 
Arriba, and Taos Counties. 

Green, M . W . ,  and others ,  1980b, Uranium resource evaluation, Gallup 
1 x 2 degree quadrangle, Arizona and New Mexico: U.S. Dept. 
Energy, Prelim. Rept. PGJ-013 ( 8 0 ) ,  159 p . ,  5  f i g s . ,  1 3  p l s . ,  5 
appendi ces 

This detai led geologic report evaluates the uranium 
resources of the Gallup quadrangle using a l l  available geologic, 
geochemical, and geophysical data.. Includes a  t ab le  of uranium 
occurrences (appendix . . A) 1 i s t i n g  1 3 7  uranium occurrences ( 5  



nonsandstone-type occurrences) and uranium-occurrence reports. 
Includes maps showing the distribution of PrecamSrian and Tertiary 
igneous rocks. Classifies the Hopi Buttes diatremes in Arizona 
as favorable for uranium deposits. Other Precambrian and Tertiary 
igneous rocks are considered unfavorable for uranium deposits of 
100 or more tons of uranium. 

Area: Zuni Mountains, San Juan Basin, Cibola, McKinley, and 
San Juan Counties. 

Green, M.W., and others, 1980c, Uranium resource evaluation, Albuquerque 
1 x 2 degree quadrangle, New Mexico: U.S. Dept. Energy, Prelim. 
Rept. PGJ-016 (80), 168 p., 3 tables, 3 figs., 13 pls., 5 
appendices 

This detailed geologic report evaluates the uranium 
resources of the Albuquerque quadrangle using all available 
geologic, geochemical, and- geophysical data. Includes a table of 
uranium occurreces (appendix A) listing 337 uranium occurrences 
(9 nonsandstone-type occurrences) and uranium-occurrence reports. 
Includes maps showing the distribution of Precambrian and Tertiary 
igneous rocks. None of the Precambrian or Tertiary igneous rocks 
are considered by the authors to be favorable for uranium deposits 
of 100 or more tons of uranium. 

Area: Rio Grande Valley, San Juan Basin, Cibola, Valencia, 
Bernalillo, Santa Fe, and Sandoval Counties. 

: Greenberg, J., see Nishimori, R., Ragland, P.., and Rogers, J., 1977 
Gresens, R.L., 1967, Tectonic-hydrothermal pegmatites, I1 an example: 

Contr. Mineralogy and Petrology, v. 16, p. 1-28, 9 tables, 8 figs. 
Briefly discusses the geology and mineralogy of'the Kiawa 

pegmatite group in the Petaca district. Minerals present in the 
pegmatites include quartz, microclhne, albite, garnet, fluorite, 
beryllium, rare-earth elements, and minor sulfides. Includes 
major- and trace-element analyses on the muscovite, perthite, 
hornblende, and chlorite. 

Area: Tusas Mountains, Rio Arriba County (Las Tablas 
7 1/2-min quadrangle). 

Gresens, R.L., 1971, Applications of hydrolysis equilibra to the genesis 
of pegmatites and kyanite deposits in northern New Mexico: Mtn. 
Geologist, v.  8, no. 1, p. 3-16, 1 table, 19 figs. 

Includes the geology and possible origins of pegmatites. 
Oxide geochemical analyses of muscovite from schists and meta- 
rhyolite are included. 

Area: Tusas Mountains, Rio Arriba County (Las Tablas and 
La Madera 7 1/2-min quadrangles). 

Gresens, R.L., 1975, Geochxonolsgy o f  Precambrian metamorphic rocks, 
north-central New Mexico: Geol. Soc. America, Bull., v.  86, 
p. 1,444-1,448, 4 tables, 2 figs. 

Discusses the geology and geochemistry of the Embudo Granite 
(1673 m.y.), pegmatites (1425 m.y.), and three metamorphic and/or 
hydrothermal events at; 1257 m.y., 1325 m.y., and 1425 m.y. 

Area: Tusas Mountains, Rio Arriba County (Las Tablas and 
La Madera 7 1/2-min quadrangles) and Sangre de Cristo Mountains, 



Taos County. 

Gresens, R.L., 1976, Geologic, geochemical, and geochronologic 
investigation of Precambrian metamorphic rocks of the Las Tablas-La 
Madera quadrangles and the Picuris Range, northern New Mexico--a 
summary; in Tectonics and mineral resources of southwestern North - 
America: New Mexico Geol. Soc., Spec. Pub. 6, p. 132-137, 1 fig. 

Summarizes the results of ten years work on the Precambrian 
metamorphic rocks in the Tusas Mountains. Proposes that an 
unconformity separates the Ortega formation from an underlying 
basement and that the pegmatite and kyanite deposits are 
genetically related to the altered metarhyolite. 

F Area: Tusas Mountains, Rio Arriba County (Las Tablas and 
La Madera 7 1/2-min quadrangles!. 

Gresens, R.L., and Stensrud, H.L., 1974a, Recognition of more meta- 
rhyolite occurrences in northern New Mexico and a possible 
Precambrian stratigraphy: Mtn. Geologist, v. 11, no. 3, p. 109- 
124, 1 table, 18 figs. 

Mentions the occurrence of quartz-muscovite schist and 
metarhyolite in the Picuris Range, Sangre de Cristo Mountains and 
the Tusas Mountains. 

Area: Tusas Mountains, Rio Arriba County and Sangre de 
Cristo Mountains, Taos County. 

Gresens, R. L., and Stensrud, H.L., 1974b, Geochemistry of muscovite from 
Precambrian metamorphic rocks of northern New Mexico: Geol. Soc. 
America, Bull., v. 85, p. 1,581-1,594, 8 tables, 10 figs. 

c Includes major- and minor-element analyses of 200 mica and 
65 whole-rock samples from quartz-muscovite schist and metarhyolite 
of the Picuris Range, Sangre de Cristo Mountains, and the Tusas 
Mountains. Includes a description of the metarhyolite and presents 
a theory for the metasomatic derivation of quartz-muscovite schist 
from the metarhyolite. 

Area: Tusas Mountains, Rio Arriba County and Sangre de 
Cristo Mountains, Taos County. 

Griffitts, W.R., and Alminas, H.V., 1968, Geochemical evidence for 
possible concealed mineral deposits near the Monticello box, 
northern Sierra Cuchillo, Socorro County, New Mexico: U.S. Geol. 
Survey, Circ. 600, 13 p., 8 figs. 

Briefly describes rhyolite, andesite, and latite flows and 
tuffs. Discusses mineralization, including fluorite deposits and 
includes geochemical analyses (Cu, Zn, Mo, Pb, Ba). 

Area: Sierra Cuchillo, Socorro County and Mogollon-Datil 
volcanic province. 

Griffitts, W.R., and Nakagawa, H.M., 1960, Variations in base-metal . 

contents of monzonitic intrusives: U . S .  Geol. Survey, Prof. paper. 
400-B, B93-B95, 1 fig. 

Gives metal content (Cu, Pb, Zn) of monzonites from: 1) 
Cooke's Mountain, 2) Santa Rita, 3) Hanover, 4) Black Range, and 
5) Iron Mountain. 

Area: Black and Cooke's Ranges, Mogollon-Datil volcanic 
province, and Sierra Cuchillo, Grant, Sierra, and Luna Counties. 



Griffitts, W.R., see Alminas, H . V . ,  Watts, K.C., Siems, D.L., 
Kraxberger,T~., and Curry, K.J., 1975 

Griggs, R.L., 1948, Geology and groundwater resources of the eastern 
P part of Colfax County, New Mexico: New Mexico Bureau Mines 

Mineral Resources, Groundwater Rept. 1, 182 p., map 
Describes the petrology and occurrence of rhyolite to latite 

tuffs, monzonite dikes and sills, quartz latites, and andesites 
near the Chico Hills area. 

Area: Chico Hills area, Colfax County. 

Griggs, R.L., 1953, A reconnaissance for uranium in New Mexico: U.S. 
Geol. Survey, Circ. 354, 9 p., 1 table, 3 figs. (revised 1954) 

Briefly describes the geology and petrology of 12 uranium 
occurrences in the Datil Formation, two occurrences in the 
Colfax sills, and in monzonites in the Cerrillos area. Includes 
chemical and radiometric uranium analyses from each occurrence: 
Datil Formation 0.0005-0.0085% U, Colfax sills 0.0004-0.0041% U.. 

Area: Mogollon-Datil volcanic province, Socorro, Catron, 
and Grant Counties; Chico Hills area, Colfax County; Sangre de 
Cristo Mountains, Santa Fe County. 

Griggs, R.L., and Wagner, H.C., 1966, Geology and ore deposits of the 
Steeple Rock mining district, Grant County, New Mexico: U.S. Geol. 
Survey, Bull. 1222-E, El-E29, 1 table, 6 figs., 4 pls. 

Describes andesite porphyry, diorite, and rhyolite. 
Discusses wall rock alteration and the geology and ore bodies of 
the gold-silver-copper-lead-zinc deposits. Fluorite is mentioned 
as a gangue min'eral in some of the deposits. 

Area: Mogollon-Datil volcanic province, Grant County. 

Griggs, R.L., - see Wood, G.H., Jr., and Northrop, S.A., 1953 

Griswold, G.B., 1959, Mineral Deposits of Lincoln County, New Mexico: 
New Mexico Bureau Mines Mineral Resources, Bull. 67, 117 p., 
11 tables, 33 figs., 12 sheets, scale 1:377,143 

Describes granite, gneiss, and diorite of the Gallinas and 
Oscura Mountains and Tertiary volcanics (monzonite, rhyolite, 
.gabbro, and syenite) of the Sierra Blanca area. Mentions the 
occurrence of fluorite and bastnaesite in the Gallinas mining area. 
Discusses tungsten, gold, iron, copper, thorium, lead, zinc, 
molybdenum, uranium, fluorite, and manganese prospects and mines. 

Area: Lincoln County porphyry belt. 

Griswold, G.B., 1961, Mineral deposits of Luna County, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Bull. 72, 157 p., 14 tables, 
24 figs., 10 sheets 

Discusses the geology and petrology of Luna County. 
Includes chemical analyses of granodiorite porphyry, quartz, 
monzonite, andesite, quartz latite, and rhyolite. Describes 
occurrences of fluorite deposits. Includes geologic maps of the 
Tres Hermanas Mountains (1 inch = 3,000 ft), Mahoney mining area 
(1 inch = 600 ft), Victorio Mountains (1 inch = . 4  mi), Mine Hill 
(1 inch = 400 ft), and Fluorite Ridge ( 1 inch = 1/2 mi). 



. Area: Black and ~ o o k e ' s  Ranges, Tres Hermanas, and Victorio 
Mountains, Luna County. 

Griswold, G . B . ,  and Missaghi , F.M., 1964, Geology and geochemical survey 
of a  molybdenum deposit near Nogal Peak, Lincoln County, Yew 
Mexico: New Mexico Bureau Mines Mineral Resources, Circ.  67, 
2 4 p . 1  7 f i g s . ,  2 p l s .  sca le  1 inch = 2 , 0 0 0  f t  

Describes' andesite and syenodiorite and discusses the 
hydrothermal molybdenum d e p s i  t s  of the S ier ra  Blanca area.  

I Area: Lincoln County porphyry b e l t .  

Griswold, G . B . ,  - see Reid, B. E . ,  Jacobsen, L.C., and Lessard, R.H., 
1980a ,b 

Grotbo, T. ,  see Ratte,  J.C., 1979 

Guilbert,  J.M., - see Davis, J . D . ,  1973 

Haederle, W . F . ,  1966, Structure and metamorphism i n  the southern S ie r ra  
Ladrones, Socorro County, New Mexico: M . S .  t h e s i s ,  New Mexico 
Ins t .  Mining and Tech., 57 p . ,  24 f i g s . ,  2 p l s . ,  maps 

Describes and maps the Precambrian rocks of the southern 
Ladron Mountains including quar tz i te ,  s c h i s t s ,  amphibolites, red 
granodiori t e ,  and younger granodiori t e  (two-mica grani. te) .  
Mentions the occurrence of several prospect p i t s  associated with 
secondary copper mineral izat ion and of thin galena veins. 

Area: Ladron Mountains, Socorro County. 

Haji-Vassiliou, A . ,  and Kerr, P. F., 1972, Uranium-organic matter 

C association at  La Bajada, New Mexico: Econ. Geology, v .  67, 
p .  41-54, 7 t ab les ,  11 f i g s .  

Briefly describes the Espinaso Formation (ore-bearing 
tuff-breccia)  and basal t  t o  l a t i t e  or monzonite dikes and plugs. 
Reports an uranium content of 1.0-3.5% UO we hydrothermal 
deposit i s  associated with su l f ide  rnineratizatlon along a  f a u l t  
i n  a l te red  tuff-breccia.  

Area: Ortiz Mountains, Santa Fe County. 

Hall,  R. B . ,  gee Santos , E. S. , and Wei sner , R. C . , 1975 - 

Handley, R.W., 1945, Merry Widow mine, White Signal d i s t r i c t ,  Grant 
Cotmty, New Mexi co--interim report on treatment procedures 
applicable t o  ores sampled by S. B. Keith: U . S .  Atomic Energy 
Comm., Rept. RMO-402, 11 p. ,  2 tables  

Brief report describing chemical procedures used t o  
determine chemical analyses of samples from the Merry Widow mine. 
Includes some chemical analyses. 

Area: Burro Mountains, Grant Coynty. 

Hannigan, B. J. ,  see  Pierson, C . T . ,  Wenrich-Verbeek, K .  J . ,  and Machette, 
M.N., 1980- 

Harbour, R. L . ,  1960, Precambrian rocks a t  northern Frank1 i n  ~ o u n t a i n s ,  
Texas: Am. Assoc. Petroleum Geologists, Bull ., v .  44, p .  1, 785- 
1,792 



Area:  F r a n k l i n  Moun ta ins ,  Dona Ana County .  

Harbour ,  R. L., 1972, Geology of  t h e  n o r t h e r n  F r a n k l i n  M o u n t a i n s ,  Texas 
a n d  N e w  Mexico: U.S. G e o l .  Survey ,  B u l l .  1298, 129 p . ,  12 t a b l e s ,  
6 f i g s . ,  3  p l s . ,  s c a l e  1 :24 ,000  

D e s c r i b e s  t h e  o c c u r r e n c e  of  P recambr ian  g r a n i t e  p o r p h y r y  
s i l l s ,  r h y o l i t e  ( p o r p h y r i c ) ,  mass ive  p i n k  g r a n i t e ,  d i a b a s e  d i k e s ,  
a n d  a T e r t i a r y  f e l s i t e  s i l l .  T i n  o c c u r s  w i t h i n  q u a r t z  v e i n s  
c u t t i n g  t h e  g r a n i t e .  

Area: F r a n k l i n  Moun ta ins ,  Dona Ana County .  

Harbour ,  R . L . ,  - s e e  Bachman, G.O., 1970 

H a r d e r ,  J. O . ,  a n d  Wyant , D.G., 1944, P r e l i m i n a r y  r e p o r t  on  a  t r a c e  
e l e m e n t  r e c o n n a i s s a n c e  i n  w e s t e r n  s ta tes :  U.S. Geol  . S u r v e y ,  T r a c e  
Elements  I n v . ,  Rept .  TEI-4, 60 p . ,  1 9  f i g s . ,  4  p l s . ,  3 append j -ces  

B r i e f l y  d e s c r i b e s  t h e  g e o l o g y  a n d  m i n e r a l o g y  o f  t w o  uranium 
p r o s p e c t s  i n  N e w  Mexico; t h e  H a r d i n g  mine  and  W h i t e  S i g n a l  
d e p o s i t .  I n c l u d e s  urat-iium a n a l y s e s :  1) H a r d i n g  mine ,  Dixon: 
m i c r o l i t e r  0.008% U 0 , 0.1% Tho2, 2) W h i t e  S i g n a l ,  G r a n t  County:  
b l a c k  d i k e s ,  0.005-8.330% U 08, 0.008-0.3% Tho2. I n c l u d e s  a 
l o c a t i o n  map a n d  a map of  t 2 e Merry  Widow mine .  

Area: B u r r o  Mounta ins ,  G r a n t  County  a n d  S a n g r e  de  C r i s t o  
Moun ta ins ,  Taos County .  

H a r l e y ,  G . T . ,  1934, The g e o l o g y  a n d  o r e  d e p o s i t s  of S i e r r a  Coun ty ,  New 
Mexico: N e w  Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  B u l l .  10,  220 
p . ,  1 9  f i g s  ., 11 p l s . ,  s c a l e .  l : 3 3 7 ,  021 

B r i e f l y  d i  s c u s s e s  and d e s c r i b e s  P recambr ian  g r a n i t e  and  e T e r t i a r y  v o l c a n i c s .  The g e o l o g y  a n d  o r e  d e p o s i t s  of each  d i s t - r i c t  
a re  d e s c r i b e d .  I n c l u d e s  s k e t c h  maps of t h e  Black Range,  Apache, 
Kings t o n ,  T i e x r a  B lanca ,  H i l l s b o r o ,  a n d  Lake V a l l e y  m i n i n g  
d i s t r i c t s .  

A r e a :  F r a  C r i s t o b a l ,  C a b a l l o ,  a n d  San Andres M o u n t a i n s ,  
S i e r r a  C u c h i l l o ,  a n d  t h e  Black  a n d  Cooke ' s  Ranges ,  S i e r r a  Coun ty .  

H a r l e y ,  G . T . ,  1940, Geology a n d  o r e  d e p o s i t s  of n o r t h e a s t  N e w  Mexico 
( e x c l u s i v e  of  C o l f a x  County ' ) :  N e w  Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  B u l l .  15,  104 p . ,  11 f i g s . ,  5  p l s . ,  s c a l e  1 : 1 , 0 2 2 , 0 0 0  

D e s c r i b e s  m i n i n g  d i s t r i c t s  by c o u n t y  (Union ,  Mora, a n d  
San Miguel  C o u n t i e s )  a n d  t h e  l i t h o l o g y  a n d  o c c u r r e n c e  o f  

@ Precambr ian  g r a n i t e ,  d i a b a s e ,  T e r t i a r y  camptoni  t e ,  a n d  a n d e s i  t e .  
Area:  S a n g r e  d e  C r i s t o  Moun ta ins ,  Union ,  Mora, a n d  San 

Miguel  C o u n t i e s  . 
Hawley, J.W., see S e a g e r  , W .  R. ,  a n d  Clemons, R. E., 1971 a n d  1975 ; 

Seager  , n., a n d  K o t t l o w s k i  , F. E., 1976 

Hedlund,  D . C . ,  1975a ,  G e o l o g i c  map o f  t h e  H i l l s b o r o  q u a d r a n g l e ,  ~ i e r r ' a  
a n d  G r a n t  C o u n t i e s ,  New Mexico: U.S. G e o l .  Survey ,  O p e n - f i l e  
R e p t .  75-108, 1 9  p . ,  s c a l e  1:48,  000 

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  o f  P o l l a c k  Q u a r t z  
L a t i  t e ,  a n d e s i  t e ,  M i m b r e s  Peak R h y o l i t e ,  Copper F l a t  s t o c k  ( q u a r t z  
m o n z o n i t e ) ,  q u a r t z  l a t i t e ,  d i o r i t e ,  q u a r t z  d i o x i t e ,  P recambr ian  
g r a n i t e ,  a n d  g r a n o p h y r e .  D i s c u s s e s  t h e  economic g e o l o g y  o f  t h e  



s i l v e r ,  g o l a ,  a n d  manganese d e p o s i t s .  
Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e  and Black  and  ~ o o k e '  s 

Ranges ,  S i e r r a  and Gran t  C o u n t i e s .  

Hedlund,  D - C . ,  197513, G e o l o g i c  map o f  t h e  San Lorenzo q u a d r a n g l e ,  G r a n t  
and  S i e r r a  C o u n t i e s ,  New Mexico: U.S. G e o l .  Su rvey ,  O p e n - f i l e  
Rept . 75-109, s c a l e  1 :48 ,000  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e  and  Black a n d  Cooke'  s 
Ranges ,  S i e r r a  and G r a n t  C o u n t i e s .  

Hedlund,  D.C., 1977, Mine ra l  r e s o u r c e s  map of t h e  H i l l s b o r o  and San 
Lorenzo q u a d r a n g l e s ,  S i e r r a  and G r a n t  C o u n t i e s ,  N e w  Mexico: 

' U.S. G e o l .  Survey ,  Misc .  F i e l d  S t u d i e s  Map MF-900B, w i t h  t e x t ,  2 
s h e e t s ,  s c a l e  1 :48 ,000  

G e o l o g i c  map shows t h e  d i s t r i b u t i o n  and i n c l u d e s  d e s c r i p t i o n s  
of  r h y o l i t e ,  a n d e s i  t e ,  q u a r t z  l a t i  t e i  q u a r t z  monzoni t e ,  a n d  
Precambr ian  g r a n i t e .  Ment ions  t h e  o c c u r r e n c e  of  a u t u n i  t e  (0 .07% 

eu308) 
Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e  and  Black  a n d  Cooke' s 

Ranges,  S i e r r a  and G r a n t  C ~ u n t i e s .  

Hedlund,  D . C . ,  1978a,  G e o l o g i c  map o f  t h e  Wind Mounta in  q u a d r a n g l e ,  
G r a n t  County ,  New Mexico: U1S. Geo l .  Survey ,  Misc .  F i e l d  S t u d i e s  
Map MF-1031, 1 t a b l e ,  s c a l e  1 : 2 4 , 0 0 0  

G e o l o g i c  map c o v e r i n g  p o r t i o n s  of t h e  L i t t l e  and  Big Burro 
Mounta ins .  L i s t s  three f l u o r s p a r  d e p s i t s  . 

Area: B u r r o  Mounta ins ,  G r a n t  County.  

Hedlund,  D . C . ,  1978b, G e o l o g i c  map o f  t h e  S o l d i e r s  F a r e w e l l  H i l l  c q u a d r a n g l e ,  New Mexico: U.S. G e o l .  Survey ,  Misc. F i e l d  S t u d i e s  Map 
MF-1033, s c a l e  1 :24 ,000 

I n c l u d e s  d i s t r i b u t i o n  and d e s c r i p t i o n  of  t h e  B u l l a r d  Peak 
S e r i e s ,  Burro  Mountain g r a n i t e ,  r h y o l i t e  of  B u r r o  C i e n a g a ,  K n e e l i n g  
Nun T u f f ,  a n d  l a t i t e  and r h y o l i t e  of  Malpai s H i l l s .  

Area:  B u r r o  Mounta ins ,  G r a n t  County.  

Hedlund,  D.C., 1978c,  G e o l o g i c  map o f  t h e  N i n e t y s i x  Ranch q u a d r a n g l e ,  
N e w  Mexico: U.S. Geo l .  Survey ,  Misc. F i e l d  S t u d i e s  Map MF-1034, 
s c a l e  1 :24 ,000 

I n c l u d e s  t'he d i  s t r i b u t i o n  and d e s c r i p t i o n  of  t'he B u l l a r d  
Peak S e r i e s ,  Bur ro  Mounta in  g r a n i t e ,  and  T e r t i a r y  d i a b a s e  and  

; r h y o l i t e  d i k e s .  
Area: B u r r o  Mounta ins ,  G r a n t  County.  

Hedlund,  D . C . ,  1978d, G e o l o g i c  map o f  t h e  G o l d  H i l l  q u a d r a n g l e ,  New 
Mexico: U.S. G e o l .  Su rvey ,  Misc. F i e l d  S t u d i e s  Map MF-1035, 1 
t ab le ,  s c a l e  1 :24,000 

I n c l u d e s  t h e  d i s t r i b u t i o n  and  d e s c r i p t i o n  o f  the B u l l a r d  
Peak S e r i e s ,  Bur ro  Mounta in  g r a n i t e ,  o t h e r  g r a n i t i c  r o c k s ,  d i a b a s e ,  
a n d  T e r t i a r y  r h y o l i t e  d i k e s .  Repor t s  t w o  new o c c u r r e n c e s  of 
p e g m a t i t e s  c o n t a i n i n g  r a r e - e a r t h  e l e m e n t s  m i n e r a l s ,  a l l a n i t e ,  a n d  
s a m a r s k i  t e .  

Area: B u r r o  Mounta ins ,  G r a n t  County.  

Hedlund,  D . C . ,  1978e ,  G e o l o g i c  map o f  t h e  H u r l e y  E a s t  q u a d r a n g l e ,  New 



Mexico: U.S. Geol. Survey, Misc. Field Studies Map MF-1036, scale 
1:24,000 

Includes the distribution and description of t'ne Rubio Peak 
Formation (ash-flow tuff), Sugarlump Tuff, Kneeling Nun Tuff, 
Caballo Blanco Rhyolite Tuff, and Razorback rhyolite. 

Area: Burro Mountains, Grant County. 

Hedlund, D.C., 1978f, Geologic map of the Tyrone quadrangle, New Mexico: 
U.S. Geol. Survey, Misc. Field Studies Map MF-1037, 1 table, 
scale 1 : 24,000 

Includes the distribution and description of the Burro 
Mountain granite, Tertiary andesite, quartz monzonite porphyries 
and dikes, ash-flow and ash-fall tuffs, and latite and basaltic 
andesite lavas. 

Area: Burro Mountains, Grant County. 

Hedlund, D.C., 1978g, Geologic map of Werney Hill quadrangle, New 
Mexico: U.S. Geol. Survey, Misc. Field Studies Map MF-1038, 1 
table, scale 1 : 24,000 

Includes the distribution and description of the Bullard 
Peak Series, Burro Mountain granite, syenite porphyry, and 
Tertiary andesite and rhyolite ash-flow tuffs, dikes, and 
volcaniclastic sediments. 

Area: Burro Mountains, Grant County. 

Hedlund, D.C., 1978h, Geologic map of the C Bar Ranch quadrangle, New 
Mexico: U.S. Geol. Survey Misc., Field Studies MF-1039, scale 
1 : 24,000 

c Includes the distribution and description of the Bullard 
Peak Series, Burro Mountains granite, diabase, and Tertiary 
a'ndesite and rhyolite ash-flow tuffs, volcaniclastic sediments,. 
and a mudflow complex. Lists fluorspar deposits and one 
radioactive pegmatite. 

Area: Burro Mountains, Grant County. 

Hedlund, D.C., 1978i, Geologic map of the Burro Peak quadrangle, New 
Mexico: U.S. Geol. Survey, Misc. Field Studies Map MF-1040, 
1 table, scale 1:24,000 

Includes the distribution and description of the Bullard 
Peak Series, Burro Mountain granite, diabase dikes, and Tertiary 
.quartz monzonite and latite dikes and ash-flow and ash-fall tuffs. 
Lists uranium and base metal occurrences and mines. 

Area: Burro Mountains, Grant County. 

Hedlund, D.C., 1978j, Geologic map of the White Signal quadrangle, New 
Mexico: U.S. Geol. Survey, Misc. Field Studies Map MF-1041, 1 
table, scale 1:24,000 

Geologic map of the White Signal 7 1/2-min'quadrangle, Grant 
County, including the location and distribution of 14 uranium and 
base metal deposits in Precambrian and Tertiary igneous rocks. 

Area: Burro Mountains, Grant County. 

Hedlund, D.C., 1980a, Geologic map of the Redrock NW quadrangle, New 
Mexico: U.S. Geol. Survey, Misc. Field Studies Map MF-1263, 1 
tabler scale 1 :24,000 



Geologic map of the Redrock XW quadrangle showing the 
distribution of various Tertiary and Precambrian igneous rocks. 
Lists the mines, prospects, and mineral occurrences in the 7 1/2- 
min quadrangle, including one slightly radioactive fluorite 
deposit near Redrock. 

Area: Mogollon-Datil volcanic field,   rant County. 

Hedlund, D.C., 1980b, Geologic map of the Redrock NE quadrangle, New 
Mexico: U.S. Geol. Survey, Misc. Field studies Map MF-1264, 1 
table, scale 1:24,000 

Geologic map of the Redrock NE quadrangle showing the 
distribution of various Tertiary and Precambrian igneous rocks. 
Lists the mines, prospects, and mineral occurrences in the 
7 1/2-min quadrangle, including the Osmer silver mine where 
pitchblende is reported to occur. 

Area: Surro Mountain, Grant County. 

Hedlund, D.C., 1980c, Geologic map of the Redrock SE quadrangle, New 
Mexico: U.S. Geol. Survey, Misc. Field Studies Map MF-1265, 
1 table, scale 1 :24,000 

Geologic map of the Redrock SE quadrangle showing the 
distribution of various Tertiary and Precambrian igneous rocks. 
Lists the mines, prospects, and mineral occurrences in the 
7 1/2-min quadrangle. 

Area: Burro Mountains, MogoSlon-Datil volcanic field, 
Grant County. 

Heinrich, E.W., - see Perhac, R.M., 1963 and 1964 

C Henrich, E.W., and Levinson, A.A., 1953, Studies in the mica group; - 
mineralogy of the rose muscovites: Am. Mineralogist, v. 38, 
p. 25-49, 4 tables, 5 figs., 1 pl. 

Describes the geology and mineralogy of the pegmatites at the 
Harding mine, Taos County, where lepidolite, spodumene, beryl, 
tantalite, and microlite have been produced. Discusses the zoning 
and mineralogy. Also includes a discussion of the Pilar pegmatite, 

, Taos County; Pidlite pegmatite, Mora County: and the Petaca 
district, Rio Arriba County. 

Area: Sangre de Cristo Mountains, Taos and Mora Counties; 
Tusas Mountains, Rio Arriba County. 

Herber, L.J., 1963a, Structure, petrology, and economic features of the 
Precambrian rocks of La Joyita Hills: M.S. thesis, New Mexico 
Inst. Mining and Tech., 36 p. 

Discusses and describes the lithology and occurrence of 
Frccambrian gneiss, pegmatite, and aplite dikes. 

Area: La Joyita Hills, Socorro County. 

Herber, L.J., 1963b, Precambrian rocks of La Joyita Hills, in Socorro 
region: New Mexico Geol. Soc., Guidebook 14th field .con£. , p. 
180-184, 2 figs. 

Area: La Joyita Hills, Socorro County. 

Hexnon, R.M., and Jones, W.R., 1968, Ore deposits of the central mining 
district, Grant County, New Mexico, Ore ~eposits of the united 



Sta tes ,  vol .  ,I, J . D .  Ridge, ed . :  Am. - . .at . .  Mining, Metall. ,  
Petroleum Engineers, publishers,  p .  1,211-1,238, 3 t a b l e s ,  4 f i g s .  

Discusses and describes the geology and ore  deposits of the 
Central mining d i s t r i c t  . .  Briefly 'describes four groups of 
int rusive rocks: 1) concordant plutons, s i l l s ,  l acco l i ths ,  and 

q batholi ths of syenodiorite and quartz d i o r i t e ,  2 )  mafic plugs and 
dikes,  3) discordant plutons and stocks,  and 4)  dike swarms and 
plugs. Describes three types of mineralization: 1) porphyry 

1 copper, 2 )  pyrometasomatic iron and zinc, and 3)  zinc-lead veins 
which a r e  clustered around three g ran i t i c  stocks.  

Area: Mogollon-Datil volcanic province, Grant County. 

Hernon, R.M. ,  Jones, W .  R . ,  and Moore, S. L., 1953, Some geological 
features of the Santa Rita quadrangle, New Mexico, i n  Southwestern 
New Mexico: New Mexico Geol. Soc., Guidebook 4th f i e l d  conf . , 
p.  117-130, 1 t a b l e ,  6 f i g s .  

Describes the geo1,ogy of Zn-Pb-Cu veins associated with 
igneous rocks and includes descriptions of quartz d io r i  t e  porphyry 
s i l l s  and laccol i t h s ,  gabbro plugs and basic dikes,  granodiori t e  
porphyry, quartz monzoni t e  dikes, and s a l i c  quartz monzoni t e  dikes. 
~nc ludes  a geologic map and a t ab le  l i s t i n g  the formations within 
the Santa Rita quadrangle. 

Area: Mogollon-Datil volcanic province, Grant County. 

Hernon, R.M. ,  Jones, W .  R., and Moore, S. L . ,  1964, Geology of the Santa 
Rita quadrangle, New Mexico: U . S .  Geol. Survey, Geol. Quad. Map 
GQ-306, sca le  1 :24,000 

Geologic map showing the di s t r ibut ion  of Cretaceous 

C 
syenodiorite porphyy, t rachyte  porphyry, quartz d io r i  t e ,  rhyo l i t e  
porphyry, andesi t e  porphyry, and Precambrian grani te  gneiss. 

Area: Mogollon-Datil volcanic province, Grant County. 

Hernon, R.M., - see Jones, W . R . ,  and Moore, S. L., 1967; and Jones, W .R., 
and Pra t t ,  W.P., 1961 

Hess, F.L., and Wells, R.C., 1930, Samarskite from Petaca, New Mexico: 
Am. Jour. Sci . ,  5th s e r i e s ,  v .  19, p .  17-26, 2 f i g s .  

Discusses the qeoloqy of samarskite ( Y ,  Ce, U ,  Ca, Fe, Pb, - - 
Th) ( N b ,  Ta, Ti,  ~ n i  from the Fredlund mine i n  the Tusas 
Mountains, Rio ~ r r i & % o u n t ~ .  

Area: Tusas Mountains, Rio Arriba County. 

Hetherington, E .A . ,  J r . ,  - see Denison, R.E., 1969 

Hewi t t ,  C .H., 1957, Geology and mineral deposits of the northern Big 
Burro Mountains-Redrock area ,  Grant County, New Mexi co: Ph .D. 
t h e s i s ,  Univ. Michigan, 370 p . ,  .1.1 t ab les ,  5 f i g s . ,  44 p l s .  

See Hewi t t ,  C .H., 1959. 

Hewi t t ,  C .H. ,  1959, Geology and mineral deposits of the northern Big 
Burro Mountains-Redrock area ,  Grant County, New Mexico: New Mexico 
Bureau Mines Mineral Resources, B u l l .  60, 151 p.,  10 t ab les ,  3 
f i g s . ,  13 p l s . ,  s ca le  1:48, 000 

Includes good descriptions , modal analyses , and chemical 
analyses of t h e  Precambrian rocks. The Precambrian rocks a re  



subdivided i 3 the i3ullard Peak Series id the Ash Creek Series. 
Describes the occurrence of uranium vei~~s. Discusses rock 
alteration and the geology of the area. 

Area: Burro Mountains, Grant County. 

Hill, A., - see Northrop, S.A., 1961 

Hillard, P.D., 1969, Geology and beryllium mineralization near Apache 
Warm Springs, Socorro County, New Mexico: New Mexico Bureau Mines 
Mineral Resources, Circ. 103, 16 p., 2 tables, 1 fig., 1 sheet, 
scale 1 inch = 1 mi 

Describes Tertiary pyroclastic latite, andesite and latite 
flows, .rhyolitic tuffs, massive rhyolite, latite dikes, porphyritic 
andesite dikes, quartz latite dikes, and a quartz monzonite plug. 
Includes modal analyses. Beryllium occurs along faults in altered 
andesite and latite flows. Includes beryllium content of various 
rocks. Mentions the production of uranium from the highly altered 
rocks at the western end of Monticello Canyon. 

Area: Sierra Cuchillo and Mogollon-Datil volcanic province, 
Socorro County. 

Hilpert, L.S., 1964, Uranium, in Mineral and water resources of New' 
Mexico: New Mexico i3ureau Mines Mineral Resources, Bull. 57, 
p. 209-226, 3 tables, 1 fig. 

Hilpert, L.S., 1969, Uranium resources of northwestern New Mexico: U.S. 
Geol. Survey, Prof. Paper 603, 166 p., 16 tables, 20 figs., 4 pls. 

Describes the basic geology of uranium occurrences and 
'includes descriptions and lists occurrences of prospects in veins, 
igneous, and metamorphic rocks. Most of the uranium occurrences 
are sedimentary-type. Includes brief descriptions of some uranium 
deposits associated with igneus rocks: 1) pegmatites and quartz- 
fluorite veins in the Tusas Mountains, Rio Arriba County, 
2) pegmatites in the Sangre de Cristo Mountains, Sandoval 
and Santa Fe Counties, and 3) Lemitar Mountains and the 
Mogollon-Datil volcanic province, Socorro County. 

Area: Tusas Mountains, Rio Arriba County: Sangre de Cristo 
Mountains, Sandoval and Santa Fe Counties; and Mogollon-Datil 
volcanic province and Lernitar Mountains, Socorro County; Zuni 
Mountains, Cibola County. 

Hilpert, L.S., and Corey, A.F., 1955, Northwest New Mexico, in Geologic 
investigations of radioactive deposits--semiannual report 
for June 1 to November 30, 1955: U.S. Geol. Survey, Trace 
Elements Inv., Rept. TEI-590, p. 104-118 

Brief summary of the uranium deposits of northwestern New 
Mexico, Includes an index map which shows the locations of the 
deposits. A table lists the deposits and their location and host 
rock. 

Area: Zuni Mountains, Cibola County; Rio Grande Valley, .. 
Socorro, Bernalillo, and Santa Fe Counties; San Juan Basin, 
McKinley County. 

Holser, W.T.,- 1953, Beryllium minerals in the Victorio Mountains, Luna 
County, New Mexico: Am. Mineralogist, v. 38, p. 599-611, 1 table, 



2 figs. 
Discusses the occurrence of beryl, helvite, and beryllium 

idocrase within a quartz-tungsten vein. Associated minerals 
include molybdenite, fluorite, and wolframite. A series of 
Tertiary andesite and rhyolite flows occur within the Victorio 
Mountains, but the beryllium minerals occur in a Paleozoic 
limestone. 

Area: Victorio Mountains, Luna County. 

Holser, W.T., 1959a, Trans-Pecos region, Texas and New Mexico, in 
Occurrence of nonpegmatite beryllium in the United States, by 
L.A. Warner, W.T. Holser, V.R. Wilmarth, and E.N. Cameron: U.S. 
Geol. Survey, Prof. Paper 318, p. 130-143, 5 tables, 1 fig., 5 pls. 

Good geological report describing the geology of the 
Cornudas Mountains, New Mexico and adjacent regions in Texas. 
Describes the geology and occurrence of beryllium at Wind Mountain, 
including three geologic maps and analyses of zirconium silicates. 

Area: Cornudas Mountains, Otero County. 

Holser, W.T., 1959b, New Mexico, in Occurrence of nonpegmatite beryllium 
in the United States, by L.A. Warner, W.T. Holser, V.R. Wilmarth, 
and E.N. Cameron: U.S. Geol. Survey, Prof. Paper 318, p. 107'-130, 
10 tables, 9 figs. 

Briefly describes the occurrence of non-pegmatite beryllium 
in various geologic settings in the Black Range, Catron 
County; Elizabethtown district and Raton volcanic fieid, Colfax 
County; Organ Mountains, Dona Ana County; Burro Mountains and 
Central districts, Grant County; Apache No. 2 and San Simon 
districts, Hidalgo County; Capitan and Gallinas Mountains, Lincoln 
County: Luna County; Otero County; San Miguel County; Cochiti, 
Sandoval County; Santa Fe County; Apache No. 1, Cuchillo Negro, and 
Iron Mountain, Sierra County; Jones Camp, Socorro County; and Red 
River, Taos County. Many of these areas are near or contain 
uranium mineralization. Uranium contents are given for the   at on 
volcanic rocks. Beryllium.analyses, mine or location maps, and 
sample descriptions of many of'the areas are included. 

Area: Statewide. 

Homme, F.C., and Rosenzweig, A., 1970, Contact metamorphism in the Tres 
Bermanas Mountains, Luha County, New Mexico, - in Tyrone-Big 
Hatchet Mountains-Florida Mountains region: New Mexico Geol. 
Soc., Guidebook 21st field conf., p. 141-145, 3 figs. 

Describes the geology and mineralogy of the igneous rocks in 
the Tres Hermanas Mountains and includes geologic maps. Describes 
the contact metamorphism associated with the igneous rocks. 

Area: Tres Hermanas Mountains, Luna County. 

Hunt, C.B., 1938, Igneous geology and structure of the Mount Taylor . 
volcanic field, New Mexico: U.S. Geol. Survey, Prof. Paper 189-B, 
p. 51-80, 15 figs., 19 pls. 

Describes rhyolite, andesite, dacite, trachyte, latite, and 
porphyritic andesite. Includes some chemical and modal analyses. 

Area: Mount Taylor, Cibola County. 

Huskinson, E.J., Jr., 1975, Geology and fluorspar deposits of the Chise 



fluorspar alscrict, Si,erra County, New I-~~xico: M.S. thesis, Univ. 
Texas (El Paso), 74 p., 6 tables, 7 figs., 12 pls., 3 maps 

Describes and includes three geologic maps of the Chise 
fluorspar district (1:92,000), Concordant fluorspar district 
(1:720), and Victorio prospect, Cross Mountain (1:480). Describes 
Tertiary intrusives (diabase, monzonite, and syenite) and volcanics 
(andesite flows and tuffs) of the areas. 

Area: Sierra Cuchillo, Sierra County. 

Husler, J.W., - see Woodward, L.A..', and McLelland, D., 1977 

Hutchinson, R.A., 1968, Geology of the Burned Mountain area, Rio Arriba 
County, New Mexico: M.S. thesis, Colorado School Mines, 96 p., 
5 tables, 24 figs., 3 pls., scale 1 : 12,000 and 1 : 1,200 

Describes the geology and mineralization associated with the 
Precambrian units in the Burned Mountain area, including the 
Moppin metavolcanic series, Burned Mountain Metarhyolite, Kiawa 
Mountain Formation, and the Maguinita Granodiorite. Includes 
chemical analyses of the Precambrian rocks and geologic maps of 
the Burned Mountain area (scale 1:12,000) and Eureka Canyon 
(1:1,200). 

Area: Tusas Mountains, Rio Arriba County. 

Irving, J., - see Larsen, E.S., Gonyer, F.A., and Larsen, E,S. 111, 1936 

Jacobs, L.C., - see Reid, B.E., Griswold, G.B., and Lessard, R.H., 1980a,b 

Jacobs, R.C., 1956, Geology of the central front of the Fra Cristobal 

Q 
Mountains, Sierra County, New Mexico: M.S. thesis, Univ. New 
Mexico, 47 p., 4 figs., 6 pls., scale 1 inch = 700 ft 

Describes Precambrian granite and gneiss. One small fissure 
vein of fluorspar occurs in the area. 

Area: Fra Cristobal Mountains, Sierra County. 

Jahns, R.H., 1944, "Ribbon-rocktt--an unusual beryllium-bearing tactite 
(at Iron Mountain, New.~exico): Econ. Geology, v. 39, p. 173-205, 
8 figs. 

Describes the occurrence of rhyolite, aplite, and granite. 
Fluorite deposits are found 5hroughout the igneous rocks. The 
beryllium deposits occur in tactite. 

Area: Sierra Cuchillo, Sierra County. 

Jahns, R.H., 1946, Mica deposits of the Petaca district, Rio Arriba 
County, with brief description of the Ojo Caliente district, Rio 
Arriba County and the Elk Mountain district, San Miguel County, 
New Mexico: New Mexico Bureau Mines Mineral Resources, Bull. 25, 
294 p., 28 figs., 25 pls., maps 

A comprehensive detailed geologic report describing 
Precambrian metarhyolite, granite, and pegmatites in the Petaca 
district. Discusses the mineralogy of the pegmatite, including the 
occurrence of fluorite, monazite, samarskite, and uraninite within 
some of the pegmatites. Includes geologic maps of many of the 
pegmatites. Includes brief descriptions of the Ojo Caliente 
district, Rio Arriba County and the Elk Mountain district, San 
Miguel County. 



Area: isas Momtains, Rio Arribi ounty and Sangre de 
Cr is to  Mountains., San Miguel County. 

Jahns, R . H . ,  1953, The genesis of pegmatites, 11--quantitative analysis  
of lithium-bearing pegmatite, Mora county, New Mexico: Am.  
Mineralogist, v .  38, p .  1,078-1,112, t a b l e ,  8 f i g s .  

Describes the geology, mineralogy, and zonation of the 
P i d l i t e  pegmatite, including modal and chemical analyses. 
Hatchel to1 i t e  (uranium micro1 i t e )  and monazite occur i n  t h i  s 
pegmatite. On the basis  of the i r  d i s t r ibut ion ,  s t r u c t u r a l ,  
t ex tu ra l ,  and compositional re la t ionships ,  the zones of the 
P i d l i t e  dike a r e  thought t o  have been developed by fract ional  
c rys ta l l i za t ion  of a pegmatitic magma. 

Area: Sangre de Cr is to  Mountains, Mora County. 

Jahns, R.H., 1955, Geology of the S ier ra  Cuchillo, New Mexico, i n  
South-central New Mexico: New Mexico Geol. Soc., ~uidebook 6th 
f i e l d  con£ . , p.  158-174, 7 f i g s . ,  1 shee t ,  s ca le  1 :176, 000 

Describes Precambrian metarhyolite and Tert iary andesi t e ,  
l a t i t e ,  rhyo l i t e ,  and monzoni t e .  Discusses the Iron Mountain 
tungsten deposit.  Mentions the occurrence of urani um 
mineralization i n  the Abo red beds within the area. 

Area: S ier ra  Cuchillo, Sierra and Socorro Counties. 

Jahns, R.H., and Ewing, R .C . ,  1976, The Harding mine, Taos County, 
New Mexico, Vermejo Park (northwestern New Mexico): New Mexico 
Geol. Soc., Guidebook 27th f i e l d  conf., p .  263-275, 5 t a b l e s ,  8 
f i g s .  

Describes the geology and mineralogy of the Har'ding pegmatite 
i n  the Picur is  ~ a n g e .  includes a geologic map, bulk geochemistry 
(.major elements),and mineralogy descriptions of the deposits.  
Includes chemical analyses on muscovite samples, including the 
amount of UO2 ( t  race-0.32%) , U03 ( 1.63-7.73%) , and Tho2 ( t race-  
0.11%) . Mentions the occurrence of thori t e ,  zircon,  monazite, and 
f l u o r i t e .  

Area: Sangre de Cr i s to  Mountains, Taos County. 

Jahns, R. H., and Ewing, R .C . ,  1977, The Harding mine, Taos County, New 
Mexico: Mineralogical Record, v .  8, no. 2 ,  p .  115-126, 11 f i g s .  

Comprehensive report describing the his tory,  geology, and 
mineralogy of the (Harding pegmatite. Radioactive minerals that  
occur a t  the Harding mine include microl i te ,  a l l a n i t e ,  and 
thor i  t e .  

Area: ,Sangre de Cr i s to  Mountains, Taos County. 

Jahns, R.H., Kottlowski, F.E., and Kuellmer, F.J., 1955, Volcanic rocks 
of the south-central New Mexico, i n  South-central New Mexico: 
New Mexico Geol . Soc., Guidebook -6Fh f i e l d  con£. , p. 92-95 

Briefly describes the volcanic rocks i n  the Caballo, Organ, 
and Animas Mountains and the S ier ra  ~ u c h i l l o .  Mentions the 
occurrence of f l u o r i t e  i n  the Iron Mountain, Sierra  Cuchillo, and 
San Diego Mountain (Dona Ana County). 

Area: Caballo, Organ, and Animas Mountains, San Diego 
Mountain, and Sier ra  Cuchillo, S ier ra ,  Dona Ana, and Hidalgo 
Counties . 



Jahns, R.H., McMillan, D.K., O'~rient, J.D., and Fisher, D.L., 1978, 
Geologic section in the Sierra Cuchillo and flanking areas, Sierra 
and Socorro Counties, New Mexico, in Field guide to selected 
cauldrons and mining districts of the Datil-Mogollon volcanic 
field, New Mexico: New Mexico Geol. Soc., Spec. Pub. 7,'p. 131- 
138, 3 tables, 3 figs. 

Briefly describes Precambrian metarhyolite and Cenozoic 
latite-andesite, dacite-rhyodacite, andesite, and rhyolite- 
trachyte sequences. 

Area: Sierra Cuchillo, Sierra and Socorro Counties. 

Jahns, R.H., - see Willard, M.E., 1974 

Jicha, H.L., Jr., 1954a, Geology and mineral resou,rces of Lake Valley 
quadrangle, Grant, Luna, and Sierra Counties, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Bull. 37, 93 p., 8 tables, 
13 figs., 5 pls., scale 1:59,774 

Discusses the geology, petrology, and chemistry of 
granodiorite, andesite, latite, qwartz latite, rhyolite, and 
Precambrian granite. Includes chemical and modal analyses. 
Mentions the occurrance of fluorite. 

Area: Black and Cooke's Ranges, Grant, Sierra, and Luna 
Counties. 

Jicha, H.L., Jr., 1954b, Paragenesis of the ores of the Palomas 
(Hermosa) district, southwestern New Mexico: New Mexico Bureau 
Mines Mineral Resources, Circ. 27, 19 p., 11 figs.; Econ. Geology, 
v. 49, p. 759-778 

C Describes lead, zinc, and silver mineralization in Tertiary 
igneous rocks. Includes discussions of the mineralization and 
alteration of dikes and latitic volcanics. 

Area: Black and ~ooke's Ranges, Sierra County. 

Jicha, H.L., Jr., 1958, Geology and mineral resources of Mesa del Oro 
quadrangle, Socorro and Valencia Counties, New Mexico: New Mexico 
Bureau Mines Mineral Resources, Bull. 56, 67 p. 2 figs., 5 pls., 
map (now Cibola County) 

Describes Cenozoic sodaclase diorite intrusives. Includes 
modal analyses. 

Area: Mogollon-Datil volcanic province (Mesa del Oro 
quadrangle), Socorro and Cibola Counties. 

Johnson, J.T., 1955, A.northern extension of the Magdalena mining 
district, Socorro County, New Mexico: M.S. thesis, New Mexico 
Inst. Mining and Tech., 46 p., 4 figs., scale 1 inch = 1/2 mi 

Describes Tertiary extrusive rocks (latite, rhyolite, and 
andesite) and intrusive rocks (rhyolite porphyry, monzonitic 
stocks, augite andesite, lamprophyre dikes, and white rhyolite 
dikes). Discusses rock alteration and ore potential. Mentions 
recent exploration for uranium in the area. 

Area: Magdalena Mountains, Socorro County. 

Johnson, R.B., 1970, Geologic map of the Villanueva quadrangle, San 
Miguel County, New Mexico: U.S. Geol. Survey, Geol Quad. Map 



GQ-869, s c a l e  1 : 6 2 , 5 0 0  
G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of  s m a l l  o u t c r o p s  of 

Precambr ian  r o c k s  i n c l u d i n g  g r a n i t e  g n e i s s ,  a l a s k i  t i c  g r a n i t e ,  
pegmat i  t e s  , a n d  a p l  i t e s  . 

Area: nea r  Pecos  R ive r  ( V i l l a n u e v a  q u a d r a n g l e ) ,  San Miguel  
c o u n t y .  

J o n e s ,  L.M., Walke r ,  R.L., a n d  S t o r m e r ,  J . C . ,  J r . ,  1974, I s o t o p e  
c o m p o s i t i o n  of s t r o n t i u m  and o r i g i n  o f  v o l c a n i c  r o c k s  of t h e  
Raton-Clayton  d i  s t r i c t ,  n o r t h e a s  t e r n  New Mexico: Geol . Soc.  
America,  B u l l . ,  v .  85 ,  p .  33-36, 1 f i g .  

D i s c u s s e s  t h e  i s o t o p i c  c o m p o s i t i o n  of  v o l c a n i c  r o c k s  r a n g i n g  
from h a u y n e - o l i v i n e  n e p h e l i n i  t e  t o  t r i d y m i t e - b e a r i n g  h o r n b l e n d e  
d a c i t e .  The i n i t i a l  s t r o n t i u m  i s o t o p i c  r a t i o s  r ange  from 
0.7028-0.7041, i n d i c a t i n g  a n  upper  m a n t l e  s o u r c e .  I n c l u d e s  S i 0 2 ,  
K, R b ,  a n d  S r  c o n c e n t r a t i o n s .  

Area: Raton-Clayton v o l c a n i c  f i e l d ,  Col  f a x  Coun ty .  

J o n e s ,  W .  R . ,  Hernon, R.M.,  a n d  Moore, S. L. , 1967, G e n e r a l  g e o l o g y  o f  
S a n t a  R i t a  q u a d r a n g l e ,  G r a n t  County ,  New Mexico: U.S. G e o l .  
Survey ,  P r o f .  Paper  555, 144  p . ,  23 t a b l e s ,  50 f i g s . ,  3  p l s . ,  
s c a l e  1 :24, 000 

I n c l u d e s  p e t r o g r a p h i c  d e s c r i p t i o n s ,  modal a n a l y s e s ,  c h e m i c a l  
a n a l y s e s ,  a n d  s p e c t r o g r a p h i c  a n a l y s e s  of P recambr ian  g r a n i t e ,  
q u a r t z i t e ,  a n d  g r e e n s t o n e  o n  more t h a n  30 v a r i t i e s  of T e r t i a r y  
s t o c k s ,  s i l l s ,  d i k e s ,  a n d  p l u g s .  T h e i r  c o m p o s i t i o n  r a n g e s  
from s y e n o d i o r i t e  t o  g r a n o d i o r i t e  t o  q u a r t z  monzoni t e  and  
monzon i t e  t o  g r a n i t e .  An a l a s k i t e  p o r p h y r y  s i l l  i s  exposed  
i n  t h e  Kearney mine  ( s e c .  22 a n d  27, T. 1 7  S . ,  R. 1 2  W . ) .  
D e s c r i b e s  t h e  copper  po rphyrys  of Hanover ,  S a n t a  R i t a ,  
a n d  Copper F l a t  ( q u a r t z  l a t i  t e  p o r p h y r y ) .  Describes Miocene 
v o l c a n i c  r o c k s  i n c l u d i n g  Rubio  Peak Format ion  ( r h y o d a c i  tes ) , 
K n e e l i n g  Nun r h y o l i t e  t u f f ,  a n d  f e l s i  t i c  r h y o l i t e  p l u g s  and  d i k e s .  
I n c l u d e s  major  and a c c e s s o r y  m i n e r a l s  of e a c h  r o c k  t y p e .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  County .  

J o n e s ,  W.R., Hernon, R .M. ,  a n d  P r a t t ,  W.P., 1961, G e o l o g i c  e v e n t s  
c u l m i n a t i n g  i n  p r i m a r y  m e t a l i i z a t i o n  i n  t h e  C e n t r a l  mining  
d i s t r i c t ,  New Mexico: U.S. G e o l .  Su rvey ,  P r o f .  Paper  424-C, 
e l l - C 1 6  

D e s c r i b e s  t h e  o c c u r r e n c e  of  g r a n o d i o r i t e  p o r p h y r y ,  q u a r t z  
monzoni t e ,  q u a r t z  l a t i  t e ,  a n d  r h y o d i o r i  t e  p o r p h y r y .  I n c l u d e s  
norms and modes of t h e s e  r o c k s .  

Area: Mogollon-Dati l  v o l c a n i c  p r o v i n c e ,  G r a n t  County .  

J o n e s ,  W . R . ,  Moore, S. L., a n d  P r a t t ,  W.P., 1970, G e o l o g i c  map o f  t h e  
F o r t  Bayard  q u a d r a n g l e ,  G r a n t  County ,  New Mexico: U.S. G e o l .  
S u r v e y ,  G e o l  . Quad.  Map GQ-865, w i t h  t e x t ,  sca le  1 :24 ,000  

G e o l o g i c  map showing t h e  d i  s t r i b u t i o n  o f  T e r t i a r y  
s y e n o d i o r i  t e  t o  monzoni t e ,  a n d e s i  t e ,  an.d C r e t a c e o u s  q u a r t z  
d i o r i t e .  

A r e a :  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  County .  

J o n e s ,  W .  R. , s e e  Hernon,  R. M . , 1968;  H e r  non,  R. M . ,  a n d  Moore,  S. L. , - 
1953 and 1964 



Jonson, D.C., - see Lamarre, A.L., and Perry, A.J., 1974 
:- . . 

Just, E., 1937, Geology and economic features of the pegmatites of 

c Taos and Rio Arriba Counties, New Mexico: New Mexico Bureau Mines 
Mineral Resources, Bull. 13, 73 p., 1 fig., 3 pls. 

Brief descriptions of igneous rocks. Some uranium minerals' 
occur in the pegmatite mines and prospects. 

Area: Tusas Mountains, Rio Arriba County: Sangre de Cristo 
Mountains, Taos County. 

Kalish, P., 1953, Geology of the Water Canyon area, Magdalena Mountains, 
Socorro County, New Mexico: M.S. thesis, New Mexico Inst. Mining 
and Tech., 48 p., 4 figs., 3 pls. 

Area: Mogollon-Datil volcanic province, Socorro County. 

Kalliokoski, J., Langford, F.F.; and Ojakangas, R.W., 1978, Criteria for 
uranium occurrences in Saskatchewan and Australia as guides to 
favorability for similar deposits in the United States: U.S. 
Dept. Energy, Open-file Rept. GJBX-114 (78), 480 p., (section on 
New Mexico, p. 348-358, 2 tables, 3 figs.) 

Includes a list of uranium occurrences in New Mexico. 
Briefly describes the conglomerates of the Vadito Formation and 
suggests that these conglomerates may be lower Proterozoic-type 
radioactive deposits. 

Area: Sangre de Cristo, Zuni, Tusas, Manzano, San Andres, 
Burro, and Sacramento Mountains, and the Kingston-Hillsboro area. 

c Kaufman, W.H., 1971, Structure, stratigraphy, and ore deposits of the 
central Nacimiento Mountains, New Mexico: M.S. thesis, Univ. 
New Mexico, 87 p., 1 table, 21 figs., scale 1:24,000 

Area: Nacimiento Mountains, Sandoval County. 

Kaufman, W.H., see Woodward, L.A., Anderson, J.B., and Reed, R.K., 1973; 
Woodward,L.A., and Reed, R.K., 1973: Woodward, ,L.A., McEelland, 
D., and Anderson, J.B., 1972; and Woodward, L.A., and McLelland, 
D., 1974 

Keith, S.B., 1944, ~econnaissance of the White Signal, Black Haw'k, and 
San Lorenzo districts and the Swanson-Lauer property, New Mexico: 
Union Mines ~evelopment Corp., Rept. RMO-104, 16 p., 3 figs. 
(open filed by U.S. Atomic Energy Comm.) 

Briefly  describe,^ three deposits in New Mexico which are 
associated with igneous rocks: 1) White Signal, Grant County; 
2) Black Hawk, Grant County; and 3) San Lorenzo, Socorro 
County. At White Signal, Precambrian granite is cut by felsite 
dikes, monzonite porphyry dikes, and quartz veins. The uranium 
is assoicated with the felsite dikes. Briefly describes. five 
mines and prospects within the district. At the Black Hawk mine, 
Precambrian gneiss is cut by monzonite or diorite dikes and 
associated quartz veins with silver, cobalt, and nickel 
mineralization. Uranium occurs in the quartz veins and along 
fractures in the dikes. At the San Lorenzo (San Acacia) deposit, 
uranium minerals are reportedly associated with a copper deposit 
occurring along a fault zone in volcanic flows. 

Area: Mogollon-Datil volcanic province, Socorro County; 



Burro Mountains, Grant County. 

Keith, S.B.,'1945, Union Mines Development Corporation report on 
detailed examination of White Signal and associated districts, 
Grant County, New Mexico: Union Mines Development Corp., Rept. 
RMO-103, 57 p., 20 figs. (open filed by U.S. Atomic Energy Comm.) 

This detailed geologic report describes the geology, 
mineralization, and ore reserves of various claims in the White 
Signal district, including mine maps of many of the claims. Also 
describes the geology and mineralization of the Apache Trail claim 
and Black Hawk district. Reports that no radioactive anomalies 
were found in the Tyrone-Leopold or Pinos Altos districts. 

Area: Burro Mountains, Grant County. 

Kelley, F.J., 1962, Technological and economic problems of rare-earth 
metal and thorium resources in Colorado, New Mexico, and Wyoming: 
U.S. Bureau of Mines,.Inf. Circ., IC-8124, 38 p., 5 tables, 1 fig. 

Briefly describes the occurrence of bastnaesite in the 
Gallinas Mountains where igneous rocks intrude the Precambrian 
basement. The bastnaesite occurs with fluorite along fractures 
and veins. Most of the thorium in the United States (as of 1962) 
is recovered from monazite and bastnaesite. ' 

Area: Lincoln County porphyry belt. 

Kelley, V.C., 1949, Geology and economics of New Mexico iron-ore 
deposits: Univ. New Mexico, Pub. Geol. Series, no. 2, 246 p., 
figs., pls. 

Describes various iron-ore'deposits in New Mexico, including 
the iron-ore deposits in Lincoln County, some of which are radio- 
active. Includes mine and geological maps for many of the 
deposits. 

Area: Statewide 

Kelley, V.C., 1968, Geology of the alkaline Precambrian rocks .of 
Pajarito Mountain, Otero County, New Mexico: Geol. Soc. America, 
Bull. v. 79, p. 1,565-1,572, 2 figs., 6 pls. 

Describes.the geology and petrology of alkalic Precambrian 
syenite, diorite, diabase, granitoid syenite, melasyenite, . 

'pegmatitic syenite, and riehecki.ts granite. 
Area: Pajarito Mountains, Otero County. 

Kelley, V.C., 19.71, Geology of the Pecos country, southeastern New 
Mexico: New Mexico Bureau Mines Mineral Resources, Mem. 24, 
75 p., 1 table, 26 figs., 7 pls., scale 1 inch = 3 mi 

Briefly discusses the occurrence and distribution and. 
petrolbgy of the Sierra Blanca volcanics and Precambrian granite, 
syenite, diabase, leucocratic syenite, and syenite pegmatites. 

Area: Lincoln County porphyry belt and Pecos River area 
(Roswell and Carlsbad 1 by 2 degree quadrangles). 

Kelley, V.C., 1972, Geology of the Fort Sumner sheet, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Bull. 98, 55 p., 8 figs., 
2 sheets, scale 1:190,843 

I n c l . u d e s  brief descriptions of syenite porphyry, rhyolite 
porphyry, miarolitic leucosyenite, diorite, and monzonite dikes. 



Includes geo~og ic  map of the Pedernal h i l l s ,  Gall inas Mountains, 
Vaughn area,  and Pecos River Valley-Fort Sumner area.  

Area: Lincoln County ,porphyry be l t  and .Pecos River area.  

Kelley, V.C., 1977, Geology of the Albuquerque basin, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Mem. 33, 60 p . ,  9 t a b l e s ,  - 

2 4  f i g s . ,  2 shee ts ,  s ca le  1:190, 000 
Includes a geologic map showing the d is t r ibut ion  of the 

Espinaso Formation, Dati l  Formation, Bandel ier  Tuff,  rhyol i t e ,  
Canovas Canyon Rhyolite of the Jemez area ,  andesi t e  flows and 
in t rus ives ,  shallow dikes and s i l l s  (basa l t ,  l a t i t e ,  r h y o l i t e ) ,  
and undivided Precambrian rocks. 

Area: Jemez Mountains, Mogollon-Datil volcanic province , 
Sandia, Ladron, Manzani t a ,  Manzano, and Los Pinos Mountains, 
Sandoval, Santa Fe, Bernal i l l o ,  Valencia, and Socorro Counties. 

Kelley, V.C., and Branson, O.T., 1947, Shallow, high-temperature 
pegmati t e s ,  Grant County, New Mexico: Econ. Geol-ogy, v .  4 2 ,  
p .  699-712, 5 f i g s .  

Discusses the geology and mineralogy of Ter t ia ry  pegmati tes  
within a rhyol i te  porphyry plug. 

Area: Mogollon-Datil volcanic province, Grant County. 

Kelley, V.C., and Northrop, S.A., 1975, Geology of Sandia Mountains and 
v i c i n i t y ,  New Mexico: New Mexico Bureau Mines Mineral Resources, 
Mem. 29, 136 p . ,  4 t ab les ,  92 f i g s . ,  4 sheets ,  s ca le  1:48,000 

Describes the geology, petrology, and mineral resources of, 
the Sandia Mountains, Monte Largo H i l l s ,  and Manzani t a  Mountains. 
Precambrian gr ani t e  out crops throughout these areas . Mentions 
the occurrence of a carbonati t e  dike i n  the Monte Largo area.  

Area: Sandi a and Manzani t a  Mountains , Sandoval and 
Bernal i l l 0  Counties. 

Kelley, V.C., and S i lve r ,  C . ,  1952, Geology of the Caballo Mountains: 
U n i v .  New Mexico, Pub. Geol. Series no. 4, 286 p . ,  26 f i g s . ,  
19 p l s . ,  s ca le  1:63, 360 

Describes Precambrian grani te ,  Tert iary rhyo l i t e ,  and 
monzoni t e .  Discusses f l u o r i t e ,  lead,  copper, s i l v e r ,  gold, 
b a r i t e ,  and manganese mines and prospects. 

Area: Caballo Mountains, Sierra County. 

Kent, S.C., 1980, Precambrian geology of the Tusas Mountain area,  
Rio Arriba County, New Mexico: M.S. t h e s i s ,  New Mexico I n s t .  
Mining and Tech., 151 p. ,  7 t ab les ,  26 f i g s . ,  1 p l ,  2 appendices, 
sca le  1 :12,000 

Precambrian ma£ i c  volcani c-volcani c l a s t i c  rock sequence ,. 
f e l s i c  sch is t s , '  and arkosic sediments a re  intruded by a 
granodinri.te and the Tusas grani te  i n  this 1 2  sq-mi area i n  the 
Tusas Mountains. A geologic map includes portions of the 
Burned Mountain, Carrin Plaza, Las Tablas, and Mule Canyon 
7 1 /2 -min  quadrangles and chemical analyses and petrographic 
descriptions of the Precambrian rocks. Mentions the occurrence 
of f l u o r i t e  within the Tusas grani te  and greenschists along the 
contact . 

Area: Tusas Mountains, Rio Arriba County. ' 



K e r r ,  P. F . ,  KuLp, J. L . ,  P a t t e r s o n ,  C.M., a n d  W r i g h t ,  R. J . ,  1950, 
Hydrothermal  a l t e r a t i o n  a t  S a n t a  R i t a ,  New Mexico: Geo l .  Soc .  
America,, B u l l . ,  v .  61, p .  275-347, maps 

D e s c r i b e s  m i n e r a l i z e d  q u a r t z  d i o r i t e  s i l l s  t h e  Hanover 
and  S a n t a  R i t a  s t o c k s  ( g r a n o d i o r i t e  p o r p h y r y ) ,  Lucky Boy i n t r u s i v e  
( h i g h l y  a l t e r e d  p o r p h y r y ) ,  g r a n o d i o r i  t e  d i k e s ,  a n d  a p l i t e  d i k e s .  
D i s c u s s e s  a l t e r a t i o n  and m i n e r a l i z a t i o n  and  d e s c r i b e s  f o u r  t y p e s  
of m i n e r a l i z a t i o n :  1 )  c o n t a c t  m e t a m o r p h i c . m a g n e t i t e  d e p o s i t s ,  
2 )  z i n c  o r e  b d i e s  r e p l a c i n g  l i m e s t o n e ,  3) z i n c - o r e  f i l l i n g s  i n  
f a u l t  z o n e s ,  a n d  4)  copper  m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  t h e  
S a n t a  R i t a  s t o c k .  

Area: Mogollon-Dati l  v o l c a n i c  p r o v i n c e ,  G r a n t  County .  

K e r r ,  P. F., a n d  Wi lcox ,  J. T., 1963, S t r u c t u r e  and v o l c a n i s m ,  G r a n t s  
Ridge a r e a ,  in Geology and  t e c h n o l o g y  o f  the G r a n t s  uranium 
r e g i o n ,  New Mexico: New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  
M e m .  15,  p.  205-213, 4  f i g s .  

D i s c u s s e s  two phases  of vo lcan i sm i n  t h e  G r a n t s  Ridge area: 
1) f e l s i t e - r h y o l i t e  t u f f  and r h y o l i t e  complex a n d  2)  ma£ ic- 
p o r p h y r y  b a s a l t s  and b a s a l t  f l o w s .  

Area: San J u a n  B a s i n ,  C i b o l a  County .  

K e r r ,  P. F . ,  - s e e  Graf  , D. L . ,  1950: and ~ a j i - ~ a s s i l i o u ,  A . ,  1972 

Kle inhampl ,  F. J . ,  - s e e  G i l l e r m a n ,  E .G. ,  Swinney, C . M . ,  Whi t e b r e a d ,  D. H . ,  
and  Crowley ,  R. J . ,  1954 

K o l e s s a r ,  J . ,  1970,  Geology and  copper  d e p o s i t s  of t h e  Tyrone  d i s t r i c t ,  

C i n  Tyrone-Big H a t c h e t  M o u n t a i n s - F l o r i d a  Mounta ins  r e g i o n  - 
( s o u t h w e s t e r n N e w  Mexico):  New Mexico G e o l .  Soc . ,  Guidebook 2 1 s t  
f i e l d  con£ ., p .  127-132, 3  f i g s .  

D i s c u s s e s  and d e s c r i b e s  t h e  copper  p o r p h y r y  d e p o s i t  a t  Tyrone  
i n  a  q u a r t z  monzoni t e  l a c c o l  i t h .  Ment ions  two ma jo r  p e r i o d s  of 
m i n e r a l i z a t i o n  i n  t h e  Bur ro  Mounta ins :  1)  Laramide c o p p e r ,  i r o n ,  
z i n c ,  a n d  molybdenum and 2) T e r t i a r y  f l u o r i t e ,  u ran ium,  l e a d ,  a n d  
p r  eci ous m e t  a 1  s depos i t s  . 

Area: B u r r o  Mounta ins ,  G r a n t  County .  

Koschmann, A. H. ,  - see Loughl i n ,  G. F., 1942 

Kot t lowsk i  , F. E., 1952, Precambr ian  r o c k s  i n  the S a n g r e  de  ' C r i  s t o  
Mounta ins ,  n e a r  S a n t a  F e ,  N e w  Mexico (abs .)  : G e o l .  Soc .  A m e r i c a ,  
B u l l . ,  v .  63, . p .  1 ,  335-1, 336 

Precambr ian  g r a n i t e ,  m e t a d i o r i  t e ,  p e g m a t i t e s ,  a p l i t e  d i k e s ,  
q u a r t z  v e i n s ,  a n d  lamprophyre  d i k e s  occur  i n  the T r u c h a s  Range. 

Area:  S a n g r e  de  C r i s t o  Moun ta ins ,  S a n t a  F e  County .  

K o t t l o w s k i ,  F.E., 1953, Geoloy a n d  o r e  d e p o s i t s  of a part of t h e  
Hansonburg min ing  d i s t r i c t ,  S o c o r r o  Coun ty ,  New Mexico: N e w  
Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  C i r c .  23, 11 p . ,  2 f i g s .  

D i s c u s s e s  t h e  g e o l o g y  a n d  ore d e p o s i t s  of the b a r i t e -  
f  l u o r i  t e - g a l e n a  d e p o s i t s  a t  Hansonburg m i n i n g  d i s t r i c t .  Monzoni t e  
and  d i o r i t e  s i l l s  and d i k e s  occur  a t  t h e  mine.  

Area: Oscura  Mounta ins ,  Socorro County .  



Kottlowski, F. E . ,  1955, Geology of San Andres Mountains, i n  South- 
cent ra l  New Mexico: New Mexico Geol . Soc., Guideboz 6th f i e l d  
con£ . , p .  136-145, 8 f i g s .  

Describes Precambrian grani te  and Tert iary andesi t e ,  
rhyol i te ,  monzoni t e ,  and quartz monzoni t e .  Mentions the 
occurrence of f l u o r i t e  throughout the San Andres Mountains. 

Area: San Andres Mountains, Socorro, S ier ra ,  and Dona Ana 
Count i es . 

Kottlowski , F. E., 1961, Reconnai ssance geologic map of Las Cruces 30-min 
quadrangle: New Mexico Bureau Mines Mineral Resources , Geol . M.ap 
1 4 ,  s ca le  1:126, 7 2 0  

Geologic map showing the d is t r ibut ion  of Ter t iary rhyo l i t e ,  
quartz l a t i  t e ,  quartz monzoni t e ,  andesi t e ,  l a t i  t e ,  and Precambrian 
grani te  and pegmatites. 

Area: Organ and southern San Andres Mountains, Dona Ana 
County. 

Kottlowski, F.E., Flower, R . H . ,  Thompson, M.L., and Foster,  R.W., 1956, 
Strat igraphic studies of the San Andres Mount*ains, New Mexico: 
New Mexico Bureau Mines Mineral R'esources, M e m .  1, 1 3 2  p . ,  
6 t ab les ,  15 f i g s . ,  5 p l s .  

Briefly descr,ibes Precambrian grani t e  and pegmatite dikes and 
Tert iary andesi t e ,  l a t i  t e ,  rhyo l i t e ,  monzoni t e ,  and basa l t i c  
andesi t e .  

Area: San Andres-~ountains ,  Socorro, S ier ra ,  and Dona Ana 
Counties. 

c Kottlowski , F. E., and Steensma, R. S., 1979, Bari te-f luor i  te-lead mines 
of Hansonburg mining d i s t r i c t  i n  central  New Mexico: New Mexico 
Geology, v .  1, no. 2, p .  19-20, 1 t a b l e ,  2 f i g s .  

Mentions the occurrence of Precambrian pink 'muscovi t e  grani t e  
intruding gray quar tz i te  near the mining d i s t r i c t .  A few Ter t ia ry  
monzoni te-diori t e  s i l l s  and dikes intrud.e the Paleozoic rocks 
within the d i s t r i c t .  The ore  deposits are  generally f i l l i n g s  i n  
f i s su res ,  f a u l t  breccia,  and small cav i t i e s .  Purple f l u o r i t e  i s  
common. 

Area: Oscura Mountains, Socorro County. 

Kottlowski, F . E . ,  - see Jahns, R . H . ,  and Kuellmer, F . J .  1955; and Seager, 
W . R . ,  and Hawley, J.W., 1976 

Kramer , W .V., 1970, Geology of the Bishop Cap H i l l s ,  Dona Ana County, 
New Mexico: M . S .  t h e s i s ,  Univ. Texas ( E l  paso) ,  76 p. ,  1 t ab le ,  
6  f i g s . ,  5 ' p l s .  . 

Describes f l u o r i t e ,  b a r i t e ,  c a l c i t e ,  and quartz 
mineralization along f a u l t  zones and mentions that some of these 
deposi t s  are  radioactive . Includes geologic maps of the Bishop 
Cap H i l l s  (1 inch = 2,000 f t ) ,  Grants prospect (1:15,000), and 
Blue Star prospect ( 1 :440) . 

Area: Organ Mountains, Dona Ana County. 

Kraxberger, V. E . ,  - see Alminas, H.V. ,  Watts, K.C., Griff i t t s ,  W . R . ,  
Siems, D.E. ,  and Curry, K.J., 1975 



Krewedl ,  D . A . ,  1974,  Geology of  t h e  c e n t r a l  Magdalena Mounta ins ,  S o c o r r o  
Coun ty ,  N e w  Mexico: Ph.D. t h e s i s ,  Univ .  A r i z o n a ,  1 2 8  p . ,  27 
f i g s . ,  s c a l e  1 : 1 2 , 0 0 0 ;  N e w  Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  
Open- f  i l e  Rept . 44 

Area: Magdalena Mounta ins ,  S o c o r r o  County .  

X r i e g e r  , P. ,  1932, Geology of  t h e  l ead -zonc  d e p o s i t  a t  P e c o s ,  New 
Mexico: Econ. Geology,  v .  27, p .  344-364, 450-470, 8  f i g s .  

I n c l u d e s  p e t r o g r a p h i c  s t u d i e s  of P recambr ian  g r a n i t e  and  
s c h i s t s .  Describes t h e  z i n c ,  l e a d ,  a n d  copper  s u l f i d e  d e p o s i t s  
k h a t  r e p l a c e  t h e  s c h i s t s .  

Area: S a n g r e  de  C r i s t o  Moun ta ins ,  San Miguel  County .  

K r i e g e r  , P. ,  1935, P r imary  n a t i v e  s i l v e r  o r e s  a t  B a t o p i l a s ,  Mexico and  
B u l l a r d  Peak,  New Mexico: Am. M i n e r a l o g i s t ,  v .  20, n o .  10,  
p .  715-723, 8  f i g s .  

Describes s i l v e r ,  c o b a l t ,  a n d  n i c k e l  m i n e r a l i z a t i o n  a t  
B u l l a r d  Peak ( B l a c k  Hawk d i s t r i c t  )--a known uranium o c c u r r e n c e .  

Area: B u r r o  Mounta ins ,  Gran t  County.  

.Kudo, A.M. ,  1974, O u t l i n e  of  t h e  i g n e o u s  geo logy  of  t h e  Jemez Mounta ins  
Mounta ins  v o l c a n i c  f i e l d ,  - i n  Ghos t  Ran-ch ( c e n t r a l - n o r t h e r n  N e w  
~ e x i c o ) :  N e w  Mexico Geo l .  Soc . ,  Guidebook 2 5 t h  f i e l d  c o n f . ,  
p .  287-289, 1 t a b l e ,  1 f i g .  

B r i e f l y  d e s c r i b e s  t h e  v o l c a n i c  h i s t o r y  and  i g n e o u s  g e o l o g y  o f  
t h e  Jemez Mounta ins .  I n c l u d e s  a s t r a t i g r a p h i c  c h a r t .  

Area:  Jemez Mounta ins ,  Sandoval  and Los Alamos C o u n t i e s .  

Kudo, A.M., 1976, A r e v i e w o f  thevolcanichistoryandstratigraphyof 
n o r t h e a s  t e r n  N e w  Mexico,  i n  V e r m e j o  P a r k  ( n o r t h e a s t e r n  New 
~ e x i  c o )  : N e w  Mexico ~eol.~oc. ,. Guidebook 2 7 t h  f i e l d  con£ . , 
p .  109-110, 1 t a b l e  

B r i e f l y  o u t 1  i n e s  t h e  v o l c a n i c  s t r a t i g r a p h y  o f  Union ,  Col  f a x ,  
a n d  Mora C o u n t i e s .  I n c l u d e s  a  d e s c r i p t i o n  of t h e  S i e r r a  Grande 
a n d e s i  t e  ( 1 . 9  m.y.)  a n d  t h e  Red Mountain Daci te .  

Area:  Chico H i l l s  a r e a  and Raton-Clayton  v o l c a n i c  f i e l d ,  
Col  f a x  County.  

Kudo, A.M.,  - see  Enz , K . ,  a n d  Brook ins ,  D . G . ,  1979 a n d  1980 

Kuel lmer ,  F. J. ,  1952, G e o l o g i c  s e c t i o n  o f  t h e  Black Range a t  K i n g s t o n ,  
New Mexico: Ph.D. t h e s i s ,  ~ n i v .  Ch icago ,  100 p .  ; New Mexico 
Bureau  Mines M i n e r a l  R e s o u r c e s ,  B u l l .  33, 1954, 100 p . ,  28 f i g s . ,  
3 p l s . ,  s c a l e  1 :31 ,680 

D e s c r i b e s  P recambr ian  g r a n i t e ,  m e t a d i a b a s e ,  T e r t i a r y  
a n d e s i  t e ,  l a t i  t e ,  r h y o l i t e ,  a n d  q u a r t z  monzoni te .  I n c l u d e s  some 
modal and chemica l  a n a l y s e s .  

A r e a :  B l a c k  and  Cooke 's  Ranges,  S i e r r a  and  G r a n t  C o u n t i e s .  

Kue l lmer ,  F . J . ,  1955, Geology o f  a d i s s e m i n a t e d  copper  d e p o s i t  n e a r  
H i l l s b o r o ,  S i e r r a  County ,  New Mexico: New Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  C i r c .  34, 46 p . ,  5  t a b l e s ,  11 f i g s .  

D e s c r i b e s  q u a r t z  monzoni t e  o c c u r r i n g '  i n  t h e  Animas H i l l s  
a r e a .  I n c l u d e s  b r i e f  d e s c r i p t i o n s  of T e r t i a r y  a n d e s i  tes and 



l a t i t e  dikes. 
Area: Black and Cooke's Ranges, Sierra County. 

~ u e l l m e r  , F. J . ,  1956, Geologic map of Hillsboro Peak 30-min quadrangle: 
New Mexico Bureau Mines Mineral Resources, Geol. 1, s ca le  
1  :126, 720 

Geologic map showing the d is t r ibut ion  of Precambrian g ran i t e ,  
g rani te  gneiss, diabase, rhyol i te ,  Tert iary rhyo l i t e ,  rhyo l i t e  
porphyry, and quartz monzoni t e  porphyry. 

Area: Black and ~ o o k e ' s  Ranges, S ier ra ,  Grant, and Luna 
Counties . 

Kuellmer, F. J . ,  - see Jahns, R. H . ,  and Kottlowski, F. E., 1955: and 
Willard, M.E., and Weber, R. H . ,  1961 

Kulp, J .L. ,  - see Kerr, P.F., Patterson, C . M . ,  and Wright, R. J . ,  1950 

Lamarre, A.L., Perry, A.J., and Jonson, D.C., 1974, The Salado fluorspar 
deposit ,  Sierra  County, New Mexico (abs . )  , i n  Ghost Ranch 
(central-northern New Mexico): New Mexico Gal. Soc., Guidebook 
25th f i e l d  con£ . , p. 379 

Precambrian grani te ,  metadiori t e ,  and s c h i s t  a re  exposed a t  
the south end of the mountains. Mentions the occurrence of 
Ter t iary basa l t ,  f e l s i c  ash-flow t u f f s ,  and andesi te .  Andesi t e s ,  
monzoni t e ,  and nepheline monzodiori t e  bodies intrude the 
sediments. Fluori te occurs i n  f a u l t  breccia associated with the 
a l k a l i c  rocks. 

Area: Mogollon-Datil volcanic province, S ier ra  County. 

& Lambert, P.W., 1961, Petrology of the Precambrian rocks of par t  of Monte 
Largo area,  New Mexico: M . S .  ' t hes i s ,  Un iv .  New Mexico, 108 p . ,  
6 t ab les ,  4 f i g s . ,  1 2  p l s . ,  sca le  1:24,000 

Discusses the geology, petrology, and economic potent ia l  of 
the Monte Largo area. Describes grani te ,  a p l i t e ,  pegmatites, and 
a  carbonatite dike. Includes chemical analyses of quartz-feldspar 
gnei ss and d i  scusses the occurrence of hydrothermal bari  t e  and 
f l u o r i t e  veins. 

Area: Sandia Mountains, Sandoval and Bernal i l l -o  Counties. 

Landi s ,  E. R., - see Brookins, U.G., Chakoumakos , B.C . , Cook, C .W., Ewing, 
R.C., and Register,  M.E., 1979; and Ratte,  J.C., Gaski l l ,  D.L., 
and Damon, P . E . ,  1969; Ratte, J.C., Gaski l l ,  D . L . ,  Raabe, R.G. ,  
and Eaton, G.P., 1967 

Langford, F .F . ,  1980, Strat igraphic implications of uranium deposits ,  i n  
Geology and technology of the Grants uranium region, 1979, C .A. 
Rautman, compiler: New Mexico Bureau Mines Mineral Resources, 
Mem. 38, p.  36-39, 5 f i g s .  

Proposes a  modei for the deposition of vein-type uranium . 

deposits i n  Saskatchewan, Canada and Austral ia and r e l a t e s  t h i s  
model t o  deposits i n  New Mexico. Suggests that  a l l  areas i n  New 
Mexico where continental sands tones unconformably over1 i e  .basement 
rocks indicate favorable areas for the exploration of 
unconformity-related vein-like uranium deposits.  The Abo 
Formation overl ies Precambrian rocks i n  the Zuni Mountains and the 



o c c u r r e n c e  C -  uranium v e i n  d e p o s i t s  m a ) ;  -2  similar  t o  d e p o s i t s  
found i n  Canada.  Uranium a l s o  o c c u r s  i n  t h e  Bur ro  Mounta ins  and  
p e r h a p s  t h e  b a s a l  u n c o n f o r m i t y  i s  f a v o r a b l e  f o r  uranium d e p o s i t s .  

Area:  Zuni Moun ta ins ,  C i l m l a  County;  B u r r o  Mounta ins ,  
Gran t  County .  

Langfo rd ,  F. F . ,  s e e  ~ a l l i o k o s k i ,  J . ,  a n d  O.jakangas,  R.W., 1978 

Laroche ,  T.M., 1980, Geology o f  t h e  G a l l i n a s  Peak a r e a ,  S o c o r r o  C o u n t y ,  
New Mexico: M.S. t h e s i s ,  N e w  Mexico I n s t .  Mining  a n d  T e c h . ;  
N e w  Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  Open-f i l e  Rept . 128,  
1 4 5  p . ,  1 t a b l e ,  17  f i g s . ,  2  p l s .  

D e s c r i b e s  T e r t i a r y  v o l c a n i c  r o c k s  ( S p e a r s  F o r m a t i o n ,  H e l l s  
Mesa t u f f ,  A. L. Peak T u f f ,  S o u t h  Canyon t u f  £1 a n d  i n t r u s i v e s  
(maf i c  d i k e s ,  q u a r t z  l a t i t e  d i k e s  and p l u g s )  o f  t h e  G a l l i n a s  Peak  
a r e a .  B r i e f l y  d i s c u s s e s  t h e  uranium p o t e n t i a l  w i t h i n  t h e  Baca 
Format ion .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  S o c o r r o  County .  

L a r s e n ,  E. S . ,  I r v i n g ,  J . ,  Gonyer ,  F. A . ,  a n d  L a r s e n ,  E. S. 111, 1936, 
P e t r o l o g i c  r e s u l t s  of a s t u d y  of  t h e  m i n e r a l s  from T e r t i a r y  
v o l c a n i c  r o c k s  of t h e  San J u a n  r e g i o n ,  Co lo rado  ( a n d  New Mexico) :  
Am. M i n e r a l o g i s t ,  v .  21, p .  679-701, 7 f i g s .  ( 1 9 3 6 ) ,  v .  22, 
p .  889-905, 5  f i g s .  ( 1 9 3 7 ) ,  v .  23, p .  227-257, 1 3  f i g s . ,  417-430 

. ( 1 9 3 8 )  
Describes t h e  p e t r o l o g y  of  v o l c a n i c  r o c k s  i n  t h e  San J u a n  

B a s i n .  I n c l u d e s  modal and chemica l  a n a l y s e s  and l i s t s  a c c e s s o r y  
m i n e r a l s .  

Area: San J u a n  Bas in .  c L a r s e n  E.S. ,  J r . ,  Phair, G . ,  G o t t f r i e d ,  D . ,  and  S m i t h ,  W.S., 1956, 
Uranium i n  magmatic d i f  f  e r e n t i a t i o n - - g e o l o g y  o f  uranium and 
tho r ium:  U.N .  I n t e r n a t .  Conf . P e a c e f u l  u s e s  Atomic Energy ,  
1955,  p .  240-247, 1 3  t a b l e s ,  3  f i g s .  

I n c l u d e s  t h e  uranium c o n t e n t  of l a t i t e ,  b a s a l t ,  a n d e s i t e ,  
r h y o l i t e ,  a n d  q u a r t z  l a t i t e  l a v a s  i n  t h e  San J u a n  Mounta ins ,  
Co lo rado  ( n o r t h e r n  e x t e n s i o n  of t h e  Tusas  Moun ta ins ,  R i o  A r r i b a  
c o u n t y ) .  

Area: San J u a n  Mounta ins ,  C o l o r a d o .  

L a r s e n ,  E.S. 111, - see L a r s e n  E.S., I r v i n g ,  J., a n d  Gonyer ,  F.A., 1936 

Lasky,  S.G., '1930,  Geology a n d  o r e  d e p o s i t s  of t h e  Groundhog mine ,  
C e n t r a l  d i s t r i c t ,  G r a n t  County ,  N e w  Mexico: N e w  Mexico Bureau  
Mines M i n e r a l  R e s o u r c e s ,  C i r c .  2, 1 4  p . ,  2 f i g s . ,  1 p l .  

Describes l e a d  and  copper  m i n e r a l i z a t i o n  i n  q u a r t z  d i o r i  t e ,  
g r a n o d i o r i  t e ,  a n d  r h y o l i t e .  D e s c r i b e s  t h e  r o c k s  and d i s c u s s e s  
t h e  a l t e r a t i o n  of  t h e  ore d e p o s i t s .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  County.  

Lasky,  S.G., 1932, The o r e  d e p o s i t s  of S o c o r r o  Coun ty ,  N e w  Mexico: N e w  
Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  B u l l .  8, 139 p . ,  21 f i g s . ,  
4  p l s . ,  map 

Describes Precambr ian  g r a n i t e  g n e i s s ,  g r a n i t e ,  T e r t i a r y  
monzoni t e ,  rnnnmni  t e  p o r p h y r y ,  g r a n i t e ,  a n d e s i t e ,  l a t i t e ,  a n d  



r h y o l i t e . ,  u i s c u s s e s  g o l d ,  s i l v e r ,  c o p p e r ,  l e a d ,  a n d  z i n c  
d e p o s i  ts  . 

Area: S o c o r r o  County .  

Lasky,  S.G.,  1935, Igneous  a s s i m i l a t i o n  and a s s o c i a t e d  c o n t a c t  
metamorphism i n  t h e  V i r g i n i a  min ing  d i s t r i c t ,  New Mexico: Am. 
M i n e r a l o g i s t ,  v .  20, p .  552-561, 5 f i g s  ., n a p  

D e s c r i b e s  .a  T e r t i a r y  g r a n o d i o r i t e  i n t r u s i o n  and t h e  
o c c u r r e n c e  of r h y o l  i t i c  i n t r u s i v e  p l u g s .  

Area:  Pyramid . M o u n t a i n s ,  H ida lgo  County .  

Lasky,  S.G., 1936a ,  Geology a n d  o r e  d e p o s i t s  of t h e  Bayard a r e a ,  C e n t r a l  
min ing  d i s t r i c t ,  New ~ e x i c o :  U.S. G e o l .  S u r v e y ,  B u l l .  870, 
144 p . ,  2 l ' f  i g s . ,  1 7  p l s .  

D e s c r i b e s  mines and p r o s p e c t s  of l e a d ,  c o p p e r ,  s i l v e r ,  g o l d ,  
and  vanadium m i n e r a l i z a t i o n .  D i s c u s s e s  a l t e r a t i o n  of  t h e  o r e  
b o d i e s  and s u r r o u n d i n g  r o c k .  Describes q u a r t z  d i o r i  t e ,  g rano-  
d i o r i t e  p o r p h y r y ,  a n d  q u a r t z  l a t i t e  s i l l s ,  d i k e s ,  a n d  f l o w s .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  County .  

Lasky,  S.G., 1936b, Hydrothe.rma1 l e a c h i n g  i n  t h e  V i r g i n i a  min ing  
d i s t r i c t ,  New Mexico: Econ. Geology,  v .  31, p .  156-169, 7 f i g s . ,  
map 

D i s c u s s e s  t h e  s o l u t i o n  and removal  of material by 
h y d r o t l ~ e r m a l  s o l u t i o n s  ( l e a c h i n g ) .  B r i e f l y  d e s c r i b e s  a 
g r a n o d i o r i  t e  s t o c k ,  g r a n o d i o r i  t e  p o r p h y r y  d i k e s ,  a p l i t e  d i k e s ' ,  
r h y o l i t e  b r e c c i a s  and  p l u g s ,  q u a r t z  l a t i t e  d i k e s ,  a n d  f e l s i c  
d i k e s .  M i n e r a l i z a t i o n  ( g o l d ,  s i l v e r ,  c o p p e r )  i s  w i t h i n  v e i n s  
a l o n g  f r a c t u r e  zones .  F l u o r i t e  i s  men t ioned  as a gangue m i n e r a l  
d e p o s i t e d  d u r i n g  f i n a l  s t a g e s  of m i n e r a l i z a t i o n .  

Area: '  Pyramid Mounta ins ,  H ida lgo  County .  

Lasky,  S.G., 1938, Geology a n d  ore d e p o s i t s  of t h e  L o r d s b u r g  min ing  
d i s t r i c t ,  H ida lgo  County ,  N e w  Mexico: U.S. G e o l .  Survey ,  B u l l .  
885,  62 p . ,  9 f i g s . ,  25 p l s .  

D e s c r i b e s  p o r p h y r i t i c  g r a n o d i o r i t e ,  q u a r t z  l a t i t e ,  f e l s i t e  
d i k e s ,  a n d  r h y o l i t e  and d i s c u s s e s  t h e  copper  d e p o s i t i o n .  

Area:  Pyramid Mounta ins ,  H ida lgo  County .  

Lasky,  S.G., 1940, Ou t look  f o r  f u r t h e r  ore d i s c o v e r i e s  i n  the L i t t l e  
H a t c h e t  Moun ta ins ,  New Mexico: New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  C i r c .  7, 31 p . ,  6 f i g s . ;  Econ.  Geology,  v .  33, 
p .  365-389, 6 f i g s .  

D i s c u s s e s  t h e  g e n e r a l  g e o l o g y  of  t h e  L i t t l e  H a t c h e t  
Mounta ins .  Ment ions  t h e  o c c u r r e n c e  of  g r a n i  t e ,  monzoni t e ,  a n d  
d i o r i t e  s i l l s .  D e s c r i b e s  c o p p e r ,  l e a d ,  a n d  g o l d  v e i n  d e p o s i t s .  

Area: H a t c h e t  Mounta ins  , Hida lgo  and  G r a n t  C o u n t i e s .  

Lasky,  S.G., 1947, Geology a n d  o r e  d e p o s i t s  of t h e  L i t t l e  H a t c h e t  ' 
Mounta ins ,  H ida lgo  and G r a n t  C o u n t i e s  New Mexico: U.S. G e o 1 . -  
Su rvey ,  P r o f .  Paper  208, 101 p . ,  18 f i g s . ,  27 p l s . ,  s c a l e  1:31,  250 

Describes T e r t i a r y  d i o r i t e  s i l l s ,  Old  H a c h i t a  monzon i t e  
( i n c l u d i n g  a s o d i c  p h a s e ) ,  monzoni t e  p o r p h y r y  d i k e s ,  S y l v a n i t e  
s t o c k  (monzoni t e ,  q u a r t z  monzoni t e )  , G r a n i t e  P a s s  s t o c k  ( p o r p h y r y  
g r a n i t e  and a p l i t i c  g r a n i t e ) ,  l a n p r o p h y r e  and  a p l i t e  d i k e s ,  l a t i t e  



d i k e s  and S L L L S ,  f e l s i t e ,  a n d  g r a n i t e .  ~ n c l u d e s  some modal and 
c h e m i c a l  a n a l y s e s .  I n c l u d e s  d e s c r i p t i o n s  of t h e  m i n e r a l o g y  o f  
t h e  Eureka  s i l v e r - l e a d  and  t h e  S y l v a n i t e  g o l d  min ing  d i  s t r i c t s  . 
I n c l u d e s  d e s c r i p t i o n s  of t h e  mines and  p r o s p e c t s .  

Area:  H a t c h e t  Moun ta ins ,  Hida lgo  and G r a n t  C o u n t i e s .  

L a u g h l i n ,  A.W.,  a n d  Eddy, A . ,  1977, P e t r o g r a p h y  a n d  g e o c h e m i s t r y  o f  
P recambr ian  r o c k s  from GT-2 a n d  EE-1: Los Alamos S c i .  Lab. ,  
O p e n - f i l e  Rep t .  LA-6930-MS, UC66a, 50 p . ,  7  t a b l e s ,  10  f i g s .  

D e s c r i b e s  t h e  s u b s u r f  a c e  o c c u r r e n c e  of g r a n i  t e  g n e i  s s ,  
g r a n i t e  t o  g r a n o d i o r i  t e ,  l e u c o c r a t i c  g r a n o d i o r i  t e  g n e i s s ,  
l e u c o c r a t i c  g r a n i t e  g n e i s s ,  a n d  s c h i s t s .  I n c l u d e s  p e t r o l o g i c  
d e s c r i p t i o n s  and  geochemica l  a n a l y s e s .  I n c l u d e s  a  d r i l l  c o r e  
summary . 

Area:  Jemez Mounta ins ,  Sandoval  County .  

Leach,  A. A., 1916, Black  Hawk s i l v e r - c o b a l t  o r e s :  Eng. Mining  J o u r  . , 
v .  102,  p .  456 

Area: B u r r o  Mounta ins ,  G r a n t  County  

Leach ,  F. I . ,  1920,  Radium ore d i s c o v e r e d  i n  White S i g n a l  d i s t r i c t ,  N e w  
Mexico: Eng. Mining J o u r  ., v .  109, n o .  17, p .  989 

D i s c u s s e s  t h e  o c c u r r e n c e  of t o r b e r n i t e  ( a  copper-uranium 
p h o s p h a t e )  a n d  a u t u n i t e  ( a  copper-uranium p h o s p h a t e )  i n  
P r e c a m b r i a n  g r a n i t e  and  f e l s i  t e  d i k e s .  I n c l u d e s  uranium a n a l y s e s .  
Men t ions  the .  o c c u r r e n c e  of p i t c h b l e n d e  i n  t h e  Black Hawk d i s t r i c t .  

A r e a :  B u r r o  Mounta ins ,  G r a n t  County .  

L e l a n d ,  G . R . ,  s e e  E r i c k s e n ,  G.E., Wedow, H . ,  J r . ,  a n d  E a t o n ,  G.P. ,  1970 
4r 

- 
K k ,  L e s s a r d ,  R . H . ,  - s e e  R e i d ,  B . E . ,  G r i s w o l d ,  G.B., a n d  J a c o b s e n ,  L.C., 

1980a , b  

L e v i n s o n ,  A.A. ,  - s e e  H e n r i c h ,  E.W., 1953 

L i n d g r e n ,  W . ,  1908,  The T r e s  Hermanas min ing  d i s t r i c t ,  New Mexico: U.S. 
G e o l .  S u r v e y ,  B u l l .  380, p .  123-128 

D i s c u s s e s  t h e  g e o l o g y  a n d  ore d e p o s i t i o n  of a l e a d - z i n c  
f i s s u r e  v e i n  i n  t h e  T r e s  Hermanas min ing  d i s t r i c t .  The h o s t  r o c k  
i s  a g r a n i t e  po rphyry .  I n c l u d e s  a n a l y s e s  of the z i n c  ore .  

A r e a :  T r e s  Hermanas Mounta ins ,  Luna County .  , 

L i n d g r e n ,  W . ,  G r a t o n ,  L.C., a n d  Gordon,  C . H . ,  1910, The o r e  d e p o s i t s  of 
N e w  Mexico: U.S. G e o l .  Survey ,  P r o f .  Paper  68, 361 p . ,  33 f i g s . ,  
2 2  p l s .  

Describes i n  d e t a i l  t h e  ore d e p o s i t s  of N e w  Mexico,  a r r a n g e d  
by c o u n t y .  I n c l u d e s  the g e o l o g y  and  some modal and chem'ical  
a n a l y s e s  from t h e s e  d e p o s i t s .  I n c l u d e s  a  s e c t i o n  d e s c r i b i n g  t h e  
P r e c a m b r i a n  r o c k s .  

Area:  S t a t e w i d e .  

Lipman, P.W., 1969, A l k a l i c  and  t h e o l e i i t i c  b a s a l t i c  vo lcan i sm r e l a t e d  
t o  t h e  R i o  Grande d e p r e s s i o n ,  s o u t h e r n  C o l o r a d o  and n o r t h e r n  N e w  
Mexico: G e o l .  Soc .  America,  B u l l . ,  v .  80, p .  1, 343-1, 354, 2  
, t a b l e s ,  2 f i g s . ,  2 p l s .  



Includes major-element analyses of basal t s  and urani urn and 
thorium analyses of a lka l i  basal t  and theo le i i t e s  of the San Juan 
Mountains. Uranium content for a lka l i  basal ts  averaged 1.1 ppm 
and thorium content averaged 1.8 ppm. Includes hr i ef petrographic 
descriptions.  

Area: San Juan Mountains (Tusas Mountains), Sangre de Cr i s to  
Mountains, Raton-Clayton volcanic f i e l d ,  Rio Arriba, Colfax, and 
Taos Count i es . 

Lipman, P.W., Bunker, C.M., and Bush, C.A., 1973, Potassium, thorium, 
and uranium conte'nts of upper Cenozoic basal ts  of the Southern 
Rocky Mountain region, and t h e i r  re la t ion  t o  the Rio Grande 
depression: U . S .  Geol. Survey, Jour. of Research, v .  1, no. 4, 
p .  387-401., 2 t ah les ,  5 f i g s .  

Major-element , potassium, uranium, and thorium analyses of 
basa l t s  from New Mexico and southern Colorado have shown tha t  K, 
Th, and U contents and T ~ / K  and U/K ra t ios  increase away from the 
Rio Grande depression. Briefly describes the geology and 
petrology of basal ts  studied,  including basal ts  from the Tusas 
Mountains, Mount Taylor, Cimarron Mountains, and high plains area 
(Raton-Clayton volcanic f i e l d ) .  Includes U, Th, and K contents 
of these basal ts .  

Area: Statewide. 

Lipman, P.W., P a l l i s t e r ,  J .S. ,  and Sargent, K.A., 1979, Geologic map 
of the Mount Taylor quadrangle, Valencia County, New Mexico: U . S .  
Geol. Survey, Geol. Quad. Map, GQ-1523, sca le  1:24,000 (now 
Cibola County) 

Geologic map showing the d is t r ibut ion  of rhyol i te  t u f f s ,  

C. porphyrit ic breccias, t u f  faceous rocks, t rachytes ,  porphyrit ic 
flows, and l a t i t e  dikes; most of the igneous rocks a re  associated 
with the Mount Taylor int rusive.  

Area: Mo~mt Taylor, Cibola County. 

Long, L. E . ,  1972, Rb-Sr chronology of Precambrian s c h i s t  and pegmatite, 
.La Madera quadran"gle, northern New Mexico: Geol . Soc. America, 
Bull . ,  v .  83, p. 3,425-3,432, 2 t ab les ,  5 f i g s .  

Briefly describes the geology and l i thology of the La Madera 
7 1 /2 -min  and Las Tablas 15-min quadrangles. The area includes 
a s i l iceous volcahic rock (metarhyol i t e )  and pegmati tes  . Includes 
isotopic  analyses of the metarhyolite and the pegmati t e s .  

Area: Tusas Mountains, Rio Arriba County. 

Long, L.E., - see Barker, D.S., 1974 

Long, P. E . ,  1974, Contrasting types of Precambrian g ran i t i c  rocks i n  the 
Dixon-Penasco area,  northern New Mexico, i n  Ghost Ranch (central -  
northern New fvlexico): N e w  Mexico Geol. s=., Guidebook 25th f i e l d  
con£ ., p.  101-108, 1 t a b l e ,  8 f igs .  

Describes the geology and occurrence of Precambrian Cerro 
Alto metadacite, Puntiagudo quartz monzonite, Harding pegmatite, 
and other peqmati tes . Includes modal analyses and di scusses the 
a l t e r a t i o n  of the grani t ic  rocks. Includes Rb-Sr dating and 
estimated depths of emplacement. 

Area:  Sangre de Cr is to  Mountains, Taos Cour~ty. 



Long, P . E . ,  1976, Precambr ian  g r a n i t i c  r o c k s  of t h e  Dixon-Penasco a r e a ,  
n o r t h e r n  N e w  Mexico--a s t u d y  i n  c o n t r a s t s :  Ph.D. t h e s i s ,  S t a n f o r d  
Univ .  ; New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  O p e n - f i l e  Rept  . 
71,  533 p . ,  7  t a b l e s ,  152 f i g s . ,  4  p l s . ,  2  s h e e t s ,  s c a l e  1 :24 ,  000 
a n d  1 : 1 2 , 0 0 0  

D e s c r i b e s  t h e  emplacement of f o u r  g r a n i t i c  p l u t o n s  i n  t h e  
Dixon-Penasco a r e a ;  C e r r o  A l t o  me tadac i  t e ,  Pun t i agudo  g r a n i t e  
p o r p h y r y ,  Rana q u a r t z  monzoni t e ,  a n d  Penasco  q u a r t z  monzoni t e .  
Pegmati  t e s  i n t r u d e  t h e s e  g r a n i  t i c  r o c k s .  Describes t h e  
P recambr ian  s e d i m e n t s  which c o n s i  s t  of the Vadi t o  Format i o n  
( i n c l a d i n g  a  c o n g l o m e r a t e  member ) . I n c l u d e s  modal c o m p o s i t i o n s ,  
p e t r o c h e m i s t r y ,  a n d  p e t r o g e n e t i c  d e s c r i p t i o n s .  

Area:  S a n g r e  d e  C r i s t o  M o u n t a i n s ,  Taos County .  

Lopez, D.A., 1975, Geology o f  t h e  D a t i l  a r e a ,  C a t r o n  Coun ty ,  New Mexico: 
M.S. t h e s i s ,  Univ .  N e w  Mexico, 72 p . ,  -3  t a b l e s ,  21 f i g s .  

D e s c r i b e s  a n d e s i  t e  b r e c c i a ,  p o r p h y r i t i c  a n d e s i  t e ,  a n d  
r h y o l i t e .  I n c l u d e s  some modal and chemica l  a n a l y s e s .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County .  

L o r i n g ,  A .K . ,  a n d  Armst rong,  D . G . ,  1980, Cambr ian-Ordovic ian  s y e n i  tes of 
N e w  Mexico,  p a r t  of a  r e g i o n a l  a l k a l i c  i n t r u s i v e  e p i s o d e :  
Geology,  v .  8, p .  344-348, 2 t a b l e s ,  4 f i g s .  

Describes t h e  a g e ,  g e o l o g y ,  a n d  whole-rock c h e m i s t r y  o f  t w o  
s y e n i t e  d i k e s  i n  t h e  P e d e r n a l  H i l l s  area. These  s y e n i t e s  a r e  
l i t h o l o g i c a l l y  s imi lar  t o  s y e n i  t e  d i k e s  found  i n  W e t  Moun ta ins ,  
C 01 o r  ado . 

A r e a :  P e d e r n a l  H i l l s ,  T o r r a n c e  County .  

Loughl i n ,  G .  F . ,  a n d  Koschmann, A. H . ,  1942 ( 1943) , Geology a n d  o r e  
d e p o s i t s  of t h e  Magdalena min ing  d i s t r i c t ,  N e w  Mexico: U.S. G e o l .  
Survey ,  P r o f .  Paper  200, 1 6 8  p . ,  28 f i g s . ,  35 p l s . ,  s c a l e  1:12,  OCO 

Area:  Magdalena Mounta ins ,  S o c o r r o  County .  

L o v e r i n g ,  T,G,, 1956, R a d i o a c t i v e  d e p o s i t s  i n  N e w  Mexico: U.S. Geol. 
Survey ,  B u l l .  1009-L, p .  315-390, 12  t a b l e s ,  9  f i g s . ,  7 p l s .  

Describes and d i s c u s s e s  t h e  o c c u r r e n c e  and  g e o l o g y  o f  
r a d i o a c t i v e  d e p o s i t s  i n  N e w  Mexico. Uranium, t h o r i u m ,  a n d  rare- 
e a r t h  e l e m e n t s  a x e  r e p o r t e d  from t h e  P e t a c a  p e g m a t i t e  d i s t r i c t ,  i n  
R i o  A r r i b a  County .  Two anomalous r a d i o a c t i v e  d e p o s i t s  are 
r e p o r t e d  n e a r  t h e r m a l  s p r i n g s ,  Jemez S p r i n g s  and Caseman S p r i n g s ,  
i n  Sandoval  County.  R a d i o a c t i v e  d e p o s i t s  a s s o c i a t e d  w i t h  v e i n s  
c u t t i n g  Precambr ian  g r a n i t e  and  younger  i n t r u s i v e s  a r e  r e p o r t e d  
from t h e  Black Hawk a n d  W h i t e  S i g n a l  d e p o s i t s ,  B u r r o  Mounta ins ,  
G r a n t  County.  Other  o c c u r r e n c e s  i n c l u d e :  1) San A c a c i a ,  S o c o r r o  
County;  2 )  T e r r y  p r o s p e c t ,  S i e r r a  County ;  3 )  r a d i o a c t i v e  
i l m e n i t e  f l o a t  n e a r  H i l l s b o r o ,  S i e r r a  County ;  4 )  p i t c h b l e n d e  i n  
t h e  Black  Range; 5 )  abnormal  r a d i o a c t i v i t y  i n  t h e  Tyrone  a n d  
Chino d i s t r i c t s  , G r a n t  County ;  and  6 )  anomalous r a d i o a c t i v i t y  
i n  P recambr ian  g r a n i t e  i n  t h e  Zuni Mounta ins .  D i s c u s s e s  p o s s i b l e  
o c c u r r e n c e s  of uranium i n  the v e i n s  and i g n e o u s  r o c k s  of t h e  
E l i z a b e t h t o w n  d i s t r i c t ,  C o l  f a x  County ;  P e n a l t a  Canyon, Sandoval  
County;  Rociada d i s t r i c t ,  Mora County ;  Organ Mounta ins ,  Dona Ana 
County;  L i t t l e  H a t c h e t  Moun ta ins ,  G r a n t  County;  G l o r i e t a  area,  



S a n t a  Fe  Coi y;  and E l k  Mo:mta in ,  San ~i-lel County .  G e o l o g i c  
maps, s k e t c h e s ,  a n d  s e c t  i o n s  a r e  i n c l u d e d  of  s e v e r a l  p r o s p e c t s .  
A few chemica l  and r a d i o m e t r i c  a n a l y s e s  a r e  i n c l u d e d .  A t a b l e  
summariz ing  t h e  d e p o s i t s  i s  a l s o  i n c l u d e d .  

Area:  S t a t e w i d e .  

L o v e r i n g ,  T.G., - s e e  G r a n g e r ,  H .C . ,  Bauer ,  H . L . ,  J r . ,  a n d  G i l l e r m a n ,  E., 
1952 

L u f k i n ,  J. L. ,  1972,  T i n  m i n e r a l i z a t i o n  w i t h i n  r h y o l i t e  flow-domes, B lack  
Range, N e w  Mexico: 2 h . D .  t h e s i s ,  S t a n f o r d  U n i v . ;  N e w  Mexico 
Bureau Mines M i n e r a l  R e s o u r c e s ,  O p e n - f i l e  R e p t .  57, 148  p . ,  8 
t a b l e s ,  45  f i g s . ,  6  p l s . ,  s c a l e  1 :12 ,000  

D i s c u s s e s  t h e  g e o l o g y ,  a l t e r a t i o n ,  a n d  m i n e r a l o g y  o f  
Paramount Canyon-Taylor Peak a r e a  and  S o u t h  Kemp Mesa-Beaver 
Creek  a r e a .  I n c l u d e s  modal ,  major -e lement  , a n d  minor-e lement  
a n a l y s e s .  Z i r c o n  a p p e a r s  a s  an a c c e s s o r y  m i n e r a l  i n  t h e  o r e  
d e p o s i t s  . 

Area: B lack  a n d  Cooke ' s  Ranges,  S i e r r a  County .  

L u s t i g ,  L.K., 1958, The m i n e r a l o g y  a n d  p a r a g e n e s i s  of t h e  Lone S t a r  
d e p o s i t ,  S a n t a  F e  County ,  New Mexico: M.S. t h e s i s ,  Univ .  N e w  
Mexico,  55 p . ,  5  t a b l e s ,  10  f i g s .  

Describes t h e  m i n e r a l o g y  of  t h e  Lone S t a r  d e p o s i t  i n  t h e  La 
Bajada  Canyon, S a n t a  F e  County .  B r i e f l y  d e s c r i b e s  an  a u g i t e -  
b i o t i t e  monzoni t e  and monzoni t e  p o r p h y r y  p l u g  a n d  d i s c u s s e s  the 
o c c u r r e n c e  of b r a n n e r i  t e  ( T i 0  (Ca F )O  
which was no t  s e e n  by t h e  au t?&rUgdt  lilPi;ti%8a1 ix2%' u n s p & c l f l e A  
r e p o r t .  I n c l u d e s  uranium a n a l y s e s  of o r e  samples  (0 .07-1 .5  
ppm U ) .  

A r e a :  O r t i z  Moun ta ins ,  S a n t a  F e  County .  

L u s t i g , . L . K . ,  a n d  Rosenzweig,  A . ,  1959, M i n e r a l o g y  o f  t h e  Lone S t a r  
d e p o s i t ,  S a n t a  F e  Coun ty ,  New Mexico: Compass, v .  36, n o .  3,  
p .  172-183, 5  f i g s .  

Area: S a n g r e  d e  C r i s t o  Moun ta ins ,  S a n t a  F e  County .  

MacDiarmid, R.A., - s e e  P a r k ,  C.F . ,  J r . ,  1975 

Mache t t e ,  M . N . ,  19783,  G e o l o q i c  map of  t h e  San A c a c i a  q u a d r a n g l e ,  
S o c o r r o  County ,  N e w  Mexico: U.S. G e o l .  Su rvey ,  G e o l .  Quad.  Map 
GQ-1415, s c a l e  1 :24 ,000 

I n c l u d e s  t h e  d i s t r i b u t i o n  and d e s c r i p t i o n  of  t h e  a n d e s i  t e  
a t  Cerritos d e  l a s  Minas and v o l c a n i c l a s t i c  f a n g l o m e r a t e  f a c i e s .  

Area: Lemi ta r  Moun ta ins ,  S o c o r r o  County .  ' 

M a c h e t t e ,  M . N . ,  1978b, P r e l i m i n a r y  g e o l o g i c  map o f  S o c o r r o ,  1 x  2  d e g r e e  
q u a d r a n g l e ,  c e n t r a l  N e w  Mexico: U.  S. Geol  . Survey ,  Open-f i l e  
Rept . 78-607, 3cal.e 1 :2 50 ,000 

A r e a :  S o c o r r o ,  C a t r o n ,  T o r r a n c e ,  a n d  V a l e n c i a  C o u n t i e s .  

M a c h e t t e ,  M.N. ,  - see P i e r s o n ,  C.T., Wenrich-Verbeek, K .  J.,  a n d  
Hannigan,  B . J . ,  1980 

Malan,  R.C. ,  1 9 7 2 ,  Summary r e p o r t - - d i s t r i b u t i o n  o f  uranium and t h o r i u m  



in the Precambrian rocks of the western U.S.: U.S. Atomic Energy 
Comm., Rept. AEC-RD-12, 59 p., 16 tables, 12 figs. 

Includes uranium and thorium .analyses of Precambrian 
conglomerates of the Kiawa Mountain Formation in the Tusas Range 
and of the Vadito Formation in the Picuris Range, Taos County: 

Kiawa Mountain Formation 12.4 ppm U 2.6 ppm Th 
Vadito Formation , 1.1 ppm U 3.3 ppm Th 

Area: Tusas Mountains, Rio Arriba County and Sangre de 
Cristo Mountains, Taos County. 

Malan, R.C., and Sterling, D.A., 1969, A geological study of uranium 
resources in Precambrian rocks of the western U.S.: U.S. Atomic 
Energy Comm., Rept. AEC-RD-9, 54 p., 10 tables, 16 figs., appendix 

Includes uranium, thorium, and potassium analyses of rocks 
from various parts of New Mexico. 

Area: Statewide. 

Malan, R.C., - see Sterling, D.A., 1970 

Maldonado, F., 1974, Geology of the northern part of the Sierra 
Cuchillo, Socorro and Sierra Counties, New Mexico: M.S. thesis, 
Univ. Mew Mexico, 59 p . ,  1 table, 24 figs. 

Describes andesite, latite, rhyolite, quartz latite, and 
quartz monzonite and includes modal analyses. Reports beryllium 
mineralization.. 

Area: Sierra Cuchillo, Socorro and Sierra Counties. 

Mallon, K.M., 1966, Precambrian geology of the northern part of the Los 
Pinos Mountains, New Mexico: M.S. thesis, New Mexico Inst. Mining 
and Tech., 88 p., 2 tables, 28 figs., 8 pls., scale 1:16,620 

Area: Los Pinos Mountains, Socorro County. 

Mallory, N . S . ,  see Collins, G.E., 1954 
Marjaniemi, D.K., and Basler, A.L., 1972, Geochemical investigations of 

plutonic rocks in the western U.S. for the purpose of determining 
favorability for vein-type uranium deposits: U.S. Atomic Energy 
Comm., Rept. GJO-912-16, 134 p., 17 tables, 83 figs., 2 pls., 
appendix 

Includes the uranium, thorium, and potass,ium contents of 
various plutonic rocks throughout New Mexico: 

Duran, Tor.rance County . 2.6-1.6 4.9-6.0 
Capitan  mountain^, Lincoln County 2.3-4.3 24.4-2(5.'2 
Jarilla Mountains, Otero County 2.2 13.4 I 

Organ Mountains, Dona,Ana County 3.6-3.9 22.4-24.7 
Tres Hermanas, Luna County 4.9 
Sangre de Cristo Mountains 12.2 28.2 
Ortiz.Mountains, Santa Fe County 3.4-11.3 16.0-46.4 



Concludes  trlac g e o l o g i c  s u b d i v i s i o n s  w i  L I I  t h e  h i g h e s t  a v e r a g e  
uranium c o n t e n t  a r e  i n  t h e  s o u t h e r n  Rocky Mounta ins  of C o l o r a d o  
and  t h e  Mexican High lands  of s o u t h w e s t e r n  New Mexico.  The 
Co lo rado  P l a t e a u  c o n t a n s  t h e  l o w e s t  a v e r a g e  uranium v a l u e s .  

Area: L i n c o l n  County porphyry  be1  t ;  Organ M o u n t a i n s ,  Dona 
Ana County;  T r e s  Hermanas Mounta ins ,  Luna County ;  S a n g r e  d e  
C r i s t o  Moun ta ins ,  Mora, Taos ,  San Miguel., S a n t a  F e ,  a n d  C o l f a x  
C o u n t i e s ;  O r t i  z  Moun ta ins ,  S a n t a  F e  County .  

M a r t i n e z ,  R., - s e e  woodward; L. A . ,  a n d  DuChene, H. R., 1977 ; and  
Woodward, L.A., DuChene, H.R., Schumacher,  O . L . ,  a n d  Reed, 
R . K . ,  1974 

,Mason, J. T . ,  1976, The geo logy  o f  t h e  C a b a l l o  Peak qc ladrangle ,  S i e r r a  
County ,  New Mexico: '  M.S. t h e s i s ,  Univ .  New Mexico,  131 p., 
1 t a b l e ,  30 f i g s . ,  s c a l e  1 :24 ,000  

D e s c r i b e s  P recambr ian  g r a n i t e  ( a l a s k i  t e  t o  q u a r t z  s y e n i  t e )  , 
g n e i s s ,  a n d  peqmati  t e  d i k e s .  D i s c u s s e s  f l u o r i t e  o c c u r r e n c e s  and  
men t ions  t h e  o c c u r r e n c e  of uranium i n  s e d i m e n t s  i n  t h e  a r e a  
c o v e r e d .  

Area: C a b a l l o  Moun ta ins ,  S i e r r a  County .  

M a s s i n g i l l ,  G.L., 1979, Geology o f  R i l e y - P u e r t e c i t o  a r e a ,  s o u t h e a s t e r n  
marg in  of Co lo rado  P l a t e a u ,  S o c o r r o  County ,  N e w  Mexico: Ph .D. 
t h e s i s ,  Univ.    ex as ( E l  P a s o ) ;  New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  O p e n - f i l e  Rep t .  107,  301 p . ,  37 f i g s . ,  3 p l s . ,  sca le  
1 :24 ,000  

D e s c r i b e s  t h e  geo logy  of  the R i l e y - P u e r t e c i  t o  a r e a ,  n e a r  
Magdalena,  New Mexico, i n c l u d i n g  t h e  S p e a r s  Format i o n  ( v o l c a n i -  
c l a s t i c  s e d i m e n t s ) ,  H e l l s  Mesa t u f f  ( r h y o l i t e  a sh - f low t u f f  ) , 
A.L. Peak Tuff  ( r h y o l i t e  t u f f ) ,  La Jara Peak basa l t i c  a n d e s i t e ,  
a n d  i n t r u s i v e  basa l t ic  a n d e s i t e  d i k e s  and s i l l s  and b a s a l t i c  
n e c k s .  I n c l u d e s  a  chemica l  a n a l y s i s  of one  o f  t h e  d i k e s  and  a 
d i s c u s s i o n  of  t h e  uranium p o t e n t i a l  i n  some of  the s e d i m e n t a r y  
u n i t s  and the O l i g o c e n e  ash- f low t u f f s ,  which may be t h e  s o u r c e  
r o c k s  f o r  t h e  uranium i n  t h e  a r e a .  

Area:  Mogollon-Dati  1 v o l c a n i c  p r o v i n c e ,  S o c o r r o  County .  

Maxwell ,  C .H., 1976, G e o l o g i c  map o f  t h e  A c o m a  P u e b l o  q u a d r a n g l e ,  
V a l e n c i a  County ,  New Mexico: U.S. G e o l .  S u r v e y ,  G e o l .  Quad.  Map 
GQ-1298, s c a l e  1 :24 ,000 (now C i b o l a  Coun ty )  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  o f  d i a b a s e  d i k e s  and  
s i l l s  and lamprophyre  s i l l s .  Most of t h e , a r e a  i s  mapped as 
P a l e o z o i c  s e d i m e n t s .  

Area: San J u a n  B a s i n ,  C i b o l a  County .  

May, R. T. , Smi th ,  E. 5 .  , Dicksor!, R. E . ,  a n d  Nystrom, R. J. , 1 9 8 i ,  Uranium 
r e s o u r c e  e v a l u a t i o n ,  Douglas  q u a d r a n g l e ,  A r i z o n a  and  N e w  Mexico: 
U . S .  D e p t .  Energy,  P r e l i m .  Rept .  PGJ-118 ( 8 1 ) ,  93 p . ,  6 t a b l e s ,  
7 f i g s . ,  4  a p p e n d i c e s  

Comprehensive g e o l o g i c  r e p o r t  d e s c r i b i n g  t h e  g e o l o g y  a n d  
uranium p o t e n t i a l  of t h e  v a r i o u s  h o s t  r o c k s  i n  t h e  Douglas  
1 b y  2  d e g r e e  q u a d r a n g l e ,  c o v e r i n g ' a  p o r t i o n  of  t h e  Mexican 
High lands  a r e a  o f  t h e  Bas in  and Range p h y s i o g r a p h i c  p r o v i n c e .  
G e o l o g i c  env i ronment s  f a v o r a b l e  f o r  uranium d e p o s i t s  i n c l u d e  



magmatic-hyarother.ma1 v e i n s  i n  s a n d s  t o n e s  and pe rmeab le  1 imes t o n e s  
of  t h e  U-Bar and Mojado Format ions  ( c r e t a c e o u s )  i n  t h e  S i e r r a  
R ica -Hach i t a  V a l l e y - L i t t l e  H a t c h e t  Moun ta ins .  D i s c u s s e s  t h e  
v a r i o u s  r e a s o n s  why o t h e r  c a u l d r o n - r e l a t e d  v o l c a n i c  r o c k s  a r e  n o t  
f a v o r a b l e  f o r  uranium d e p o s i t i o n  ( i  . e .  J u n i p e r ,  Cowboy R i m ,  a n d  
Animas Peak c a u l d r o n ) .  The Geronimo T r a i l ,  Apache and Rodeo 

, c a u l d r o n s  are  u n e v a l u a t e d  as t o  t h e i r  uranium p o t e n t i a l  b e c a u s e  
i n s u f f i c i e n t  g e o l o g i c  i n f  o r m a t i o n  i s  a v a i l a b l e .  I n c l u d e s  a t ab le  
of  uranium o c c u r r e n c e s  ( a p p e n d i x  A) a n d  u ran ium-occur rence  
r e p o r t s .  I n c l u d e s  a  comprehens ive  bib1 i o g r a p h y ,  c h e m i c a l  
a n a l y s e s ,  a n d  p e t r o g r a p h i c  r e p o r t s .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ;  H a t c h e t ,  Pyramid,  
Animas and P e l o n c i l l o  Moun ta ins ,  H ida lgo  County .  

Mayerson,  D. L. ,  1979, Geology of  t h e  Corkscrew Canyon-Abbe S p r i n g  a r e a ,  
S o c o r r o  County ,  New Mexico: M.S. t h e s i s ,  New Mexico I n s t .  Mining  
and  Tech.  : New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  O p e n - f i l e  
Rep t .  112, 125  p . ,  2  t a b l e s ,  18 f i g s . ,  1 1 .  2 a p p e n d i c e s ,  s c a l e  
1 :24 ,000  

D e s c r i b e s  t h e  g e o l o g y  o f  t h e  Corkscrew Canyon-Abbe S p r i n g s  
a r e a ,  n e a r  Magdalena,  New Mexico. I n c l u d e s  d e s c r i p t i o n s  of t h e  
T e r t i a r y  S p e a r s  Format ion  ( v o l c a n i c l a s  t i c  s e d i m e n t s  1, H e l l s  Mesa 
Tuff  ( r h y o l i t e  t u f f ) ,  A.L. Peak Tuff  ( r h y o l i t e  t u f f ) ,  a n d  t h e  L a  
Jara  Peak b a s a l t i c  a n d e s i t e .  A l s o  b r i e f l y  d e s c r i b e s  t h e  uranium 
p o t e n t i a l  of s e v e r a l  s e d i m e n t a r y  u n i t s  and s u g g e s t s  t h a t  t h e  
uranium may be l e a c h e d  from t h e  o v e r l y i n g  v o l c a n i c  r o c k s .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  S o c o r r o  County .  

McAnulty, W . N . ,  1978, F l u o r s p a r  i n  N e w  Mexico: N e w  Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  M e m .  34, 64 p . ,  6 , t a b l e s ,  31 f i g s . ,  11 p l s . ,  
1 4  s h e e t s  

D e s c r i b e s  t h e  g e o l o g y  a n d  o c c u r r e n c e  of  o v e r  40 f  l u o r s p a r  
d e p o s i t s  and p r o s p e c t s  i n  N e w  Mexico. I n c l u d e s  a t ab le  l i s t i n g  
more t h a n  200 known f l u o r i t e  d e p o s i t s  i n  t h e  s t a t e .  G e o l o g i c  
maps, s e c t i o n s ,  a n d  p h o t o g r a p h s  of some of  t h e  d e p o s i t s  a r e  i n -  
cJ.uded. D e s c r i b e s  s e v e r a l  r a d i o a c t i v e  f l u o r s p a r  d e p o s i t s  i n c l u d -  
i n g  t h e  Bishop Cap f  l u o r s p a r  d i s t r i c t  ( 2 5 ,  T. 24 ' S . ,  R. 3  E. ) , 
Dona Ana County  and  t h e  S a l a d o  f l u o r s p a r  d i s t r i c t  ' (T .  13 ,  1 4  S. 
R. 7  w . ) ,  S i e r r a  County.  S e v e r a l  o t h e r  f l u o r s p a r  d e p o s i t s  c o n t a i n  
1.7ranium m i n e r a l s .  

Area: C a t r o n ,  Dona Ana ,  G r a n t ,  H i d a l g o ,  Luna, S i e r r a ,  
C i b o l a ,  Sandova l ,  L i n c o l n ,  B e r n a l  i l l o ,  T o r r a n c e ,  a n d  S o c o r r o  
Count i es . 

McCleary,  J. T. ,  1960, Geology o f  t h e  n o r t h e r n  p a r t  of t h e  F r a  C r i  s t o b a l  
Range, S i e r r a  and  S o c o r r o  C o u n t i e s ,  New Mexico: M.S. t h e s i s ,  
Univ .  New Mexieo, 59 p . ,  3 f i g s . ,  4 p l s . ,  sca le  1 :31 ,680 

D e s c r i b e s  t h e  o c c u r r e n c e  of  P recambr ian  g r a n i t e  and  t h e  
copper and g a l e n a  d c p o s i  ts . 

Area: F r a  C r i  s t o b a l  Moun ta ins ,  S i e r r a  and  S o c o r r o  C o u n t i e s .  

McKay, E . J . ,  - see Myers ,  D . A . ,  1970, 1971, 1972, 1974, a n d  1976 

McKelvey, V. E., 1955, S e a r c h  f o r  uranium i n  t h e  U.S. : U.S. Geo l .  
Survey ,  R11l b .  1030-A, p. 1-64, 5 f i g s .  



Ment ions  v e i n  and  r e p l a c e m e n t  uranlum d e p o s i t s  i n  t h e  W h i t e  
S i g n a l '  and Black  Hawk d i s t r i c t s ,  G r a n t  County .  B r i e f l y  d i s c u s s e s  
uranium p o t e n t i a l  i n  i g n e o u s  r o c k s ,  pegmat i  t e s ,  h y d r o t h e r m a l  v e i n  
d e p o s i  t s  , a n d  r e p l a c e m e n t  d e p o s i  t s  . 

Area: B u r r o  Mounta ins ,  G r a n t  County.  

McKinlay, P. F.,  1956, Geology o f  C o s t i l l a  and L a t i r  Peak q u a d r a n g l e s ,  
Taos County ,  New Mexico: New Mexico Bureau Mines M i n e r a l  
F?esourzes,  B u l l .  42, 32 p. , ,  1 f i g . ,  1 p l  . , s c a l e  1 :48 ,000  

B r i e f l y  d e s c r i b e s  P recambr ian  g r a n i t e  and  pegmati  t e s  and  
T e r t i a r y  L a t i r  Peak L a t i  t e ,  r h y o l i t e  f l o w s  and i n t r u s i v e s ,  
g r a n i t e ,  a n d  monzoni t e  p o r p h y r y  d i k e s .  B r i e f l y  d i s c u s s e s  t h e i r  
a l t e r a t i o n .  I n c l u d e s  a  g e o l o g i c  map. 

Area:  S a n g r e  de  C r i s t o  Moun ta ins ,  Taos County .  

McKinlay, P.F. ,  1957, Geology o f  Q u e s t a  q u a d r a n g l e ,  Taos County ,  New 
Mexico: N e w  Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  B u l l .  53, 
23 p . ,  1 t a b l e ,  1 1 .  s c a l e  1 :48 ,000  

B r i e f l y  d e s c r i b e s  P recambr ian  g r a n i t e ,  g r a n i t e  g n e i s s ,  a n d  
p e g m a t i t e s  and T e r t i a r y  L a t i r  Peak L a t i t e ,  g r a n i t e ,  r h y o l i t e  
f l o w s  and i n t r u s i v e s ,  s o d a  g r a n i t e ,  a n d  monzoni t e  p o r p h y r y  d i k e s .  
B r i e f l y  d e s c r i b e s  t h e  Q u e s t a  molybdenum mine where  molybdenum 
o c c u r s  i n  v e i n s  c u t t i n g  a  s o d a  g r a n i t e  s t o c k .  Other  v e i n  m i n e r a l s  
i n c l u d e  f l u o r i t e ,  s i l v e r ,  g o l d ,  c o p p e r ,  l e a d ,  a n d  z i n c  and  a r e  
a s s o c i a t e d  w i t h  T e r t i a r y  i n t r u s i v e s .  D i v i d e s  t h e  m i n e r a l i z a t i o n  
i n t o  t h r e e  t y p e s :  1) m o l y b d e n u m - f l u o r i t e - p y r i t e - q u a r t z  v e i n s ,  
2 )  c h a l c o p y r i t e  and  g a l e n a  i n  q u a r t z  v e i n s ,  a n d  3 )  p y r i t e  
zones  w i t h i n  q u a r t z i t e .  I n c l u d e s  a g e o l o g i c  map. e Area: S a n g r e  d e  C r i s t o  Moun ta ins ,  Taos County .  

* 

McKinlay, P.F., - s e e  P a r k ,  C.F . ,  J r . ,  1943 

McKinney, W . A . ,  - s e e  D a l e ,  V. B . ,  1960 

McLelland,  D . ,  - see Woodward, L.A., a n d  Gibson ,  G . G . ,  1976;  Woodward, 
L.A., Anderson,  J . B . ,  a n d  Kaufman, W . H . ,  1972;  Woodward, L.A., a n d  
Kauf man, W .  H. , 1974 ; and Woodward, L. A. , a n d  H u s l e r  , J. W . ,  1977 

McLemore, V. T . ,  1980a ,  Geology o f  t h e  P recambr ian  r o c k s  of t h e  L e m i t a r  
Moun ta ins ,  S o c o r r o  County ,  New Mexico: M.S. t h e s i s ,  N e w  Mexico 
I n s t .  Mining and  Tech. ,  N e w  Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  O p e n - f i l e  R e p t .  122,  169 p . ,  19  t a b l e s ,  1 5  f i g s . ,  
29 p l s . ,  s c a l e  1 : 6 , 0 0 0  

D e s c r i b e s  t h e  g e o l o g y  o f  t h e  P recambr ian  r o c k s  i n  t h e  
e a s t e r n  Lemi ta r  Mounta ins  c o n s i s t i n g  o f  g r a n i t i c  r o c k s  and 
c a r b o n a t i  t e  d i k e s .  I n c l u d e s  modal a n a l y s e s ,  p e t r o g r a p h i c  
d e s c r i p t i o n s ,  a n d  chemica l  a n a l y s e s .  I n c l u d e s  uranium 
a n a l y s e s  of some c a r b o n a t i  t e  d i k e s .  

Area:  Lemi ta r  Moun ta ins ,  S o c o r r o  County .  

McLemore, V. T . ,  1980b,  C a r b o n a t i  tes i n  t h e  L e m i t a r  Moun ta ins ,  S o c o r r o  
County ,  New Mexico: New Mexico Geology,  v .  2, n o .  4, p .  49-52, 
3  t a b l e s ,  1 f i g .  

Describes t h e  geol-ogy, m i n e r a l o g y ,  a n d  c h e m i s t r y  s f  



c a r l m n a t i  t e  ullces i n  the Lemi ta r  M o u n t ~ ~ , , s .  I n c l u d e s  chemica l  
a n a l y s e s  of t h e  c a r b o n a t i t e s .  Uranium c o n c e n t r a t i o n s  of t h e  
c a r b o n a t i t e s  r ange  from t r a c e  t o  0.08% U308. 

Area:  Lemi ta r  Moun ta ins ,  S o c o r r o  County .  

McLemore, V.T., 1982 ( i n  p r o g r e s s ) ,  The g e o l o g y  a n d  g e o c h e m i s t r y  o f  
r a d i o a c t i v e  c a r b o n a t i  t e  d i k e s  i n  t h e  Lemi tar  Mounta ins ,  
S o c o r r o  Coun ty ,  New Mexico: N e w  Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  Open-f i l e  Rep t .  158, f i g s . ,  t a b l e s ,  p l a t e s  

D e t a i l e d  g e o l o g i c  r e p o r t  d e s c r i b i n g  t h e  Lemi t a r  c a r b n a t i  t e s  . 
I n c l u d e s  chemica l  a n a l y s e s ,  m i n e r a l o g y ,  a n d  g e o l o g i c  maps. 
Uranium a n a l y s e s  range  . f rom 0.001 t o  0.25% U 3 0 8 .  

Area:  Lemi ta r  Moun ta ins ,  S o c o r r o  County .  

McLeroy, D. F . ,  1972,  Geochemical  background v a l u e s  i n  i r o n - b e a r i n g  r o c k s  
of  R i o  A r r i b a  County ,  N e w  Mexico: N e w  Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  C i r c .  121,  11 p . ,  2 f i g s . ,  1 t a b l e  

B r i e f l y  d e s c r i b e s  t h e  g e o l o g y  a n d  chemica l  a n a l y s e s  of t h e  
h o s t  r o c k s  and  of  t h e  banded i r o n - f o r m a t i o n  i n  t h e  C l e v e l a n d  
Gulch ,  I r o n  Mounta in ,  a n d  Canon P l a z a  a r e a s  i n  t h e  Tusas  
Mounta ins  . I n c l u d e s  a g e o l o g i c  map o f  t h e  Canon P l a z a  a r e a  and  
s p e c t r o c h e m i c a l  a n a l y s e s .  

Area :  Tusas  Moun ta ins ,  Rio A r r i b a  County .  

McMillan,  D . K . ,  - see J a h n s ,  R. H . ,  O ' B r i e n t ,  J .D . ,  a n d  F i s h e r ,  D. L. ,  1978 

McWhorter, R. J . ,  e d i t o r ,  1977, Uranium e x p l o r a t i o n  a c t i v i t i e s  i n  t h e  
U n i t e d  S t a t e s :  E l e c t r i c  Power Resea rch  I n s  t . ,  p repa r ' ed  by S.M. 
S t o l l e r  Corp . ,  O p e n - f i l e  Rep t .  EPRI EA-401, 152 p .  

I n c l u d e s  a tab le  ( p .  B-32-B38) l i s t i n g  s i g n i f i c a n t  uranium 
. d i s c o v e r i e s  which i n c l u d e  I )  u n d i f f e r e n t i a t e d  P recambr ian  r o c k s ,  

San J u a n  Mounta ins ,  C o l o r a d o  and 2)  a n d e s i t e  d i k e  i n  t h e  
E s p i n a s o  V o l c a n i c s ,  La Bajada  d i s t r i c t ,  S a n t a  F e  Couhty .  

Area:  San J u a n  Mounta ins  (Tusas  R a n g e ) ,  Co lo rado  and S a n g r e  
d e  C r i s t o  Moun ta ins ,  S a n t a  F e  County .  

Meeves,  H.C., 1966, Nonpegmat i t i c  b e r y l l i u m  o c c u r r e n c e s  i n  A r i z o n a ,  
C o l o r a d o ,  New Mexico,  U t a h ,  a n d  f o u r  a d j a c e n t  s t a t e s :  U.S. Bureau 
Mines ,  Rept .  RI-6828, 68  p . ,  2  t a b l e s ,  25 f i g s . ,  3 a p p e n d i c e s  , 

D i s c u s s e s  b e r y l l i u m  d e p o s i t s  of t h e  Cornudas  Mounta ins ,  I r o n  
Mounta in ,  a n d  W a r m  S p r i n g s .  The Cornudas Mountains  c o n s i s t  of 
i n d i v i d u a l  p e a k s  of l a c c o l i t h  c o r e s  w i t h  a  n e p h e l i n e  s y e n i  t e  
c o m p o s i t i o n ,  s u r r o u n d e d  by nar row s y e n i t e  d i k e s .  Anomalous 
amounts  of r a r e - e a r t h  e l e m e n t s  and Nb, R b ,  Li, a n d  t i n  are  
r e p o r t e d .  The W a r m  S p r i n g s  d e p o s i t  c o n s i s t s  of b e r y l l i u m  a l o n g  a 
f a u l t  between the Rubio Peak Format ion  ( r h y o l i t e s )  a n d  the S a n t a  
F e  Group. The I r o n  Mountain d e p o s i t  c o n s i s t s  of i r o n - r i c h  
f o r m a t i o n s  of t u n g s t e n ,  g o l d ,  b a s e - m e t a l s ,  a n d  b e r y l l i u m .  Ribbon 
r o c k  i n  t h e  area c o n t a i n s  m a g n e t i t e  and  f l u o r i t e .  I n c l u d e s  a ' 
summary t a b l e  o f  f i f t e e n  o t h e r  p r o p e r t i e s .  

Area: Cornudas Mounta ins ,  O t e r o  County;  Mogol lon-Dat i l  
v o l c a n i c  p r o v i n c e ,  S o c o r r o  and S i e r r a  C o u n t i e s ;  S i e r r a  C u c h i l l o ,  
S i e r r a  County.  

Melancon,  'P. E.,  1952, Uranium o c c u r r e n c e s  i n  t h e  C a b a l l o  Moun ta ins ,  



S i e r r a  County ,  Vew Mexico: U.S. Atomic b l l e rgy  Comm., Tech.  Memo. 
TM-213, 7  p . ,  2 t a b l e s ,  2 f i g s .  

Thi s b r i e f  r e c o n n a i s s a n c e  r e p o r t  d e s c r i b e s  t h e  g e o l o g y  a n d  
m i n e r a l i z a t i o n  of t h r e e  uranium o c c u r r e n c e s  i n  t h e  C a b a l l o  
Mounta ins .  Uranium and tho r ium a r e  found w i t h i n  s y e n i  t e  d i k e s  
i n t r u d i n g  Precambr ian  g r a n i t e  a t  t h e  Red Rock No. 1 c l a i m .  
Uranium o c c u r s  w i t h i n  cong lomera te  l e n s e s  w i t h i n  t h e  B l i s s  
Fo rmat ion  a t  t h e  Red Rock No. 3  c l a i m .  Low g r a d e  u r a n i  urn 
m i n e r a l i z a t i o n  o c c u r s  a l o n g  a f a u l t  zone  i n  s e d i m e n t s  of t h e  
Magdalena Group a t  t h e  Hot Rock N o .  2  a n d  4 c l a i m s .  Uranium 
a n a l y s e s  and l o c a t i o n  maps a r e  i n c l u d e d .  

Area: C a b a l l o  Moun ta ins ,  S i e r r a  County .  

M i l l e r ,  J. P. ,  Montgomery, A . ,  and  S u t h e r l a n d ,  P .K. ,  1963,  Geology o f  
p a r t  of t h e  s o u t h e r n  S a n g r e  de  C r i s t o  Moun ta ins ,  N e w  Mexico: N e w  
Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  M e m .  11,  106  p . ,  23 f i g s . ,  
1 3  p l s . ,  s c a l e  1 :63 ,360 

D e s c r i b e s  t h e  Embudo G r a n i t e ,  c o n s i s t i n g  o f  t h r e e  f a c i e s :  
1) b i o t i t e  g r a n i t e ,  2 )  g n e i s s i c  g r a n i t e ,  a n d  3 )  l e u c o g r a n i t e .  
D e s c r i b e s  g r a n i  t e  pegmati  t e s  and q u a r t z  v e i n s .  Men t ions  t h e  
o c c u r r e n c e  of copper  m i n e r a l i z a t i o n  i n  q u a r t z  v e i n s .  B r i e f l y  

, d e s c r i b e s  o r e  d e p o s i t s  of t h e  Pecos  mine ( z i n c ,  c o p p e r ,  l e a d ,  
g o l d ,  a n d  s i l v e r ) .  

Area: S a n g r e  d e  C r i s t o  ~ o u n t a i n s ,  R i o  A r r i b a ,  S a n t a  Fe ,  
San Miguel  , and  Taos C o u n t i e s .  

Misag i  , F. L. ,  1968, Geochemical  and b iogeochemica l  s t u d i e s  i n  t h e  E a g l e  
N e s t  q u a d r a n g l e ,  N e w  Mexico: New Mexico Bureau  Mines .  M i n e r a l  
R e s o u r c e s ,  C i r c .  94, 24 p . ,  1 t a b l e ,  17  f i g s . ,  3  s h e e t s ,  s c a l e  

6 1 :48, 000 
I n c l u d e s  c o p p e r ,  z i n c ,  l e a d ,  molybrlenum, a n d  a r g o n  

c o n c e n t r a t i o n s  f o r  P recambr ian  g r a n i t e  and  m e t a q u a r t  z i  t e  and  
T e r t i a r y  l a t i t e ,  g r a n i t e ,  r h y o l i t e ,  a n d  a n d e s i t e .  I n c l u d e s  a 
geochemica l  map, a so i l  sampl ing  map, a n d  a p l a n t  s a . n p l i n g  map. 

Area:  S a n g r e  de  C r i s t o  Moun ta ins ,  C o l f a x  County .  

M i s s a g h i ,  F.M., - s e e  G r i s w o l d ,  G.B., 1964 

Moench, R . H . ,  - see R o b e r t s o n ,  J . M . ,  1979 

Montgomery, A . ,  1950, Geochemis t ry  of  t a n t a l u m  i n  t h e  H a r d i n g  p e g m a t i t e ,  
Taos County ,  New Mexico: Am. M i n e r a l o g i s t ,  v .  35, n o .  9-10, 
p .  853-866, 2 t a b l e s ,  3  f i g s . ,  map 

D i s c u s s e s  t h e  o r i g i n  of  t h e  t a n t a l u m  i n  t h e  H a r d i n g  p e g m a t i t e  
as b e i n g  due  t o  1) p a r e n t a l  t a n t a l u m - r i c h  g r a n i t e ,  2 )  f a v o r a b l e  
e n v i r o n m e n t ,  3) a b s e n c e  of  t a n t a l u m - b e a r i n g  s p h e n e  from a d l a c e n t  
g r a n i t e ,  a n d  4)  l o n g  d e f o r m a t i o n  a c t i n g  o n  t h e  g r a n i t e  and  
p e g m a t i t e .  I n c l u d e s  a  g e o l o g i c  map showing t h e  d i s t r i b u t i o n  o f  
l e u c o g r a n i  t e ,  Penasco g r a n i t e ,  a n d  the H a r d i n g  g r a n i t e .  

Area: S a n g r e  d e  C r i s t o  Moun ta ins ,  Taos County .  

Montgomery, A. ,  1951, The Hard ing  pegmati  t e - - r e m a r k a b l e  s t o r e h o u s e  of  
mass ive  w h i t e  b e r y l :  Mining World ,  v .  13 ,  n o .  8, p .  32-35, 6 
f i g s  . 

D i s c u s s e s  t h e  geo logy  a n d  d i s t r i b u t i b n  of b e r y l  a t  t h e  



Hard ing  pes ....-. :i t e .  
Area: S a n g r e  de  C r i s t o  Moun ta ins ,  Taos County .  

Montgomery, A . ,  1953, Precambr ian  g e o l o g y  o f  t h e  P i c u r i s  Range, n o r t h -  
c e n t r a l  N e w  Mexico: New Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  
S u l l .  30, 89 p . ,  4  t a b l e s ,  3  f i g s . ,  9  p l s . ,  s c a l e  1 : 4 6 , 5 8 8  

I n c l u d e s  t h e  g e o l o g y  a n d  p e t r o l o g y  o f  t h e  P i c u r i  s Range. 
D e s c r i h s  f e l s i t e s ,  d i o r i t e ,  q u a r t z  d i o r i t e ,  g r a n o d i o r i t e ,  
g r a n i t e ,  l e u c o g r a n i  t e , .  p e g m a t i t e s ,  a n d  a p l i t e  d i k e s .  I n c l u d e s  
modal and chemica l  a n a l y s e s  of t h e  Embudo G r a n i t e .  

Area: S a n g r e  de  C r i s t o  Moun ta ins ,  Taos and R i o  A r r i b a  
C o u n t i e s  . 

\ 

Montgomery, A., - s e e  M i l l e r ,  J. P . ,  a n d  S u t h e r l a n d ,  P.K.., 1963 

Moore, D . G . ,  J r . ,  1965, The niobium and t a n t a l u m  c o n t e n t  of some a l k a l i  
i gneous  r o c k s :  M.S. t h e s i s ,  N e w  Mexico I n s t .  Mining  a n d  T e c h , ,  
90 p . ,  7 t a b l e s ,  16  f i g s .  

I n c l u d e s  b r i e f  d e s c r i p t i o n s  of the g e o l o g y  a n d  p e t r o l o g y  o f  
t h e  Monte Largo  and G a l l i n a s  Mounta ins  a l k a l i  complexes .  A 
c a r b o n a t i t e  d i k e  o c c u r s  w i t h i n  t h e  Monte La rgo  a r e a .  I n c l u d e s  

Nb2 5  and  Ta - c o n t e n t s  9f v a r i o u s  rocks  from e a c h .  a r e a  and  
i n c f u d e s  b r ~ ~ P ' ~ e t r o g r a ~ h ~ c  d e s c r l p t l o n s  and g e o l o g l c  maps. 

Area:  Sand i  a  Moun ta ins ,  Berna l  i s l o  and  Sandova l  C o u n t i e s  and 
L i n c o l n  County  p o r p h y r y  be l t .  

Moore, S.L.,  - see Hernon,  R.M., a n d  J o n e s ,  W . R . ,  1953 a n d  1964;  and  
J o n e s ,  W .  R . ,  a n d  Hernon,  R.M. ,  1967;  J o n e s ,  W . R . ,  a n d  P r a t t ,  
W.P., 1970 

M o r r i s ,  R.W., 1974, Geology a n d  m i n e r a l  d e p o s i t s  of t h e  n o r t h e r n  c o o k e R s  
Range, S i e r r a  County ,  N e w  Mexico: M.S. t h e s i s ,  Univ .  Texas ( ~ l  
P a s o ) ,  47 p . ,  1 t a b l e ,  3  f i g s . ,  9  p l s . ,  3 s h e e t s  

D e s c r i b e s  T e r t i a r y  v o l c a n i c  f l o w s  ( a n d e s i t e s ,  l a t i t e s )  a n d  
T e r t i a r y  i n t r u s i v e  r o c k s  ( a n d e s i  t e ,  r h y o l i t e ) .  Describes 
Precambr ian  g r a n i t e  and p e g m a t i t e s .  D e s c r i b e s  l e a d ,  s i l v e r ,  a n d  
f l u o r s p a r  o c c u r r e n c e s .  I n c l u d e s  g e o l o g i c  maps of t h e  n o r t h e r n  
~ o o k e ' s  Range (1 i n c h  = 900 f  t )  , Whi te  E a g l e  mine and  v i c i n i t y  
(1  i n c h  = 50 f t ) ,  a n d  L inda  V i s t a  and Wagon T i r e ,  p r o s p e c t s  (1 i n c h  
= l o o  f t ) .  

Area: B lack  and  ~ o o k e ' s  Ranges ,  S i e r r a  County .  

M o r r i s o n ,  R. B . ,  1965, G e o l o g i c  map o f  t h e  Duncan and Canador Peak ' 

q u a d r a n g l e s ,  Ar izona  and N e w  Mexico: U.S. Geo l .  Survey ,  M i s c .  
Geo l .  I n v .  Map 1-442, 7  p .  t e x t ,  s c a l e  1 :48 ,000  

G e o l o g i c  map i n c l u d i n g  t h e  d i s t r i b u t i o n  and b r i e f  
d e s c r i p t i o n s  of P recambr ian  g r a n i t e ,  p e g m a t i t e ,  a p l i t e  d i k e s ,  a n d  
d i o r i t e  d i k e s ,  a n d  T e r t i a r y  a n d e s i t e ,  r h y o l i t e ,  a n d  l a t i t e  o f  t h e  
D a t i l  Fo rmat ion .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  and H i d a l g o  
C o u n t i e s  . 

Matts, W.S., a n d  G a a l ,  R . A . ,  1960, Geology of  P a j a r i t o  Mountain a r e a ,  
O t e r o  Coun ty ,  N e w  Mexico: Am. Assoc.  Pe t ro leum G e o l o g i s t s ,  B u l l . ,  
v .  44, p .  108-110, 2  f i g s .  



D e s c r i m s  t h e  i n t r u s i v e s  of P a j a r i  L V  Mounta in ,  c o n s i s t i n g  o f  
h o r n b l e n d e  g r a n i t e  g r a d i n g  i n t o  a  s y e n i t e  c o r e .  

Area:  P a j a r i t o  Moun ta in ,  O t e r o  County .  

Muehlberger  , W .  R. , 1950, P recambr ian  r o c k s  of the T u s a s  ~ o u n t a i n s  , R i o  

f Arriba County ,  i n  R i o  Chama c o u n t r y  ( n o r t h e r n  New ~ e x i c o )  : N e w  
Mexico G e o l .  SO=, Guidebook 11th f i e l d  con£ . , p. 45-47 

Summarizes t h e  d i s t r i b u t i o n  and p e t r o l o g y  o f  P recambr ian  
r o c k s  of t h e  T u s a s  Moun ta ins .  I n c l u d e s  d e s c r i p t i o n s  of t h e  Burned 
Mounta in  R h y o l i t e ,  M a g u i n i t a  G r a n o d i o r i t e ,  T r e s  P i e d r a s  G r a n i t e ,  
a n d  P recambr ian  pegmat i  t e s  . 

A r e a :  Tusas  Moun ta ins ,  Rio A r r i b a  County .  

Mueh lbe rge r ,  W .  R., 1967,  Geology o f  t h e  Chama q u a d r a n g l e ,  New. Mexico: 
New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  B u l l .  89,  114  p . ,  
1 t a b l e ,  1 7  f i g s . ,  2  p l s . ,  s c a l e  1 :48 ,000  

D i s c u s s e s  t h e  g e o l o g y  and  p e t r o l o g y  of  q u a r t z  l a t i t e  
o c c u r r i n g  t h r o u g h o u t  t h e  Chama q u a d r a n g l e .  I n c l u d e s  t h i n - s e c t  i o n  
a n a l y s e s  . 

Area: Tusas  Moun ta ins ,  Rio Arriba County .  

Muehlberger  , W .  R . ,  1968,  Geology o f  Brazos  Peak q u a d r a n g l e ,  New Mexico: 
N e w  Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  Geo l .  Map 22, w i t h  7  p .  
t e x t ,  s c a l e  1 :48 ,000  

G e o l o g i c  m a p  showing t h e  d i s t r i b u t i o n  of  T e r t i a r y  r h y o l i t e ,  
q u a r t z  l a t i t e ,  P recambr ian  g r a n i t e ,  a n d  m e t a r h y o l i t e .  

Arez: Tusas  Moun ta ins ,  R i o  ArriM County .  

Muehlberger  , W .  R . ,  a n d  Deni s o n ,  R. E. ,  1964, Precambr ian  g e o l o g y  o f  

c .  s o u t h - c e n t  ra l  N e w  Mexico, i n  Ruidoso  c o u n t r y :  N e w  Mexico G e o l  . 
Soc . ,  Guidebook 1 5 t h  f i e l d c o n f . ,  p .  62-69, 2 f i g s .  . 

. Summarizes t h e  P recambr ian  g e o l o g y  o f  S o c o r r o ,  S i e r r a ,  Dona 
Ana, T o r r a n c e ,  Guadalupe , De Baca, Chaves , Eddy, L i n c o l n ,  a n d  
O t e r o  C o u n t i e s .  D i v i d e s  t h e  a r e a  i n t o  f o u r  belts of P r e c a m b r i a n  
r o c k s :  1)  n o r t h w e s t  metamorphic a r e a  ( ~ a n z a n o  and Los P i n o s  
Mounta ins ,  .2) c e n t r a l  g r a n i t i c  belt  (San  Andres Mounta ins  and  
S i e r r a  O s c u r a ) ,  3 )  s e d i m e n t  and d i a h s e  bel t  (San  Andres and  
F r a n k l i n  M o u n t a i n s ) ,  a n d  4 )  s o u t h e a s t  g r a n i t e  g n e i s s  a r e a  
( s u b s u r f a c e ) .  I n c l u d e s  p e t r o g r p h i c  d e s c r i p t i o n s  of 32 o i l  w e l l  
cores and s e v e r a l  o u t c r o p  camples  . 

Area:  Manzano Mounta ins ,  Berna l  i l l o  County;  Los P i n o s  and  
Oscura  Mounta ins ,  S o c o r r o  County;  San Andres ~ o u n t a i n s ,  Soco ' r ro ,  
S i e r r a ,  a n d  Dona Ana C o u n t i e s ;  F r a n k l i n  Moun ta ins ,  Dona Ana 
County.  

Muench, 0. B. ,  1938, G l o r i e t a  monaz i t e :  Am. Chem. Soc . ,  J o u r  . , v .  60, 
p .  2,661-2,662 

I n c l u d e s  chemica l  a n a l y s e s  on m o n a z i t e  f o r  l e a d ,  t h o r i u m  
(7.5%), a n d  uranium ( 0 . 1 0 6 % )  a n d  o b t a i n e d  a n  age  of  858  m.y. ' 

Area: Tusas  Moun ta ins ,  R i o  A r r i b a  County .  

Myers ,  D . A . ,  1977,  G e o l o g i c  map o f  t h e  S c h o l l e  q u a d r a n g l e ,  S o c o r r o ,  
V a l e n c i a ,  a n d  T o r r a n c e  C o u n t i e s ,  N e w  Mexico: U .  S. Geol  . S u r v e y ,  
Geo l .  Quad.  Map GQ-1412, s c a l e  1 :24 ,000  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of  P recambr ian  P r i e s t  



G r a n i t e .  
Area: Manzano Mountains  , S o c o r r o ,  V a l e n c i a ,  a n d  T o r r a n c e  

C o u n t i e s  . 
Myers,  D. A. , a n d  McKay, E. J. , 1970, G e o l o g i c  map o f  t h e  Mount Washington  

Q q u a d r a n g l e ,  Berna l  i l l 0  and V a l e n c i a  C o u n t i e s ,  New Mexico: U .  S. 
Geo l .  Survey ,  Geo l .  Quad.  Map GQ-886, s c a l e  1 :24 ,000  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of P recambr ian  g r a n i t e  
and  r h y o l i t e .  

Area: Manzano Mounta ins ,  Berna l  i l l o  and  V a l e n c i a  C o u n t i e s  . 

Myers,  D. A . ,  a n d  McKay, E. J . ,  ,1971, G e o l o g i c  map of  t h e  Bosque Peak 
q u a d r a n g l e ,  T o r r a n c e ,  V a l e n c i a ,  a n d  Berna l  i l l 0  C o u n t i e s ,  New 
Mexico: U.S. Geo l .  Survey ,  Geo l .  Quad.  Map GQ-948, s c a l e  1 : 2 4 , 0 0 0  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of P r e c a m b r i a n  g r a n i t e ,  
pegmat i  tes , a n d  a p l  i t e s  . 

Area:  Manzano Mounta ins ,  T o r r a n c e ,  V a l e n c i a ,  a n d  B e r n a l  i l l 0  
C o u n t i e s  . 

Myers,  D. A * ,  a n d  McKay, E. J . ,  1972, G e o l o g i c  map of  t h e  C a p i l l a  Peak 
q u a d r a n g l e ,  Tor rance  and V a l e n c i a  C o u n t i e s ,  N e w  Mexico: U.  S. 
Geo l .  Survey ,  Geo l .  Quad.  Map GQ-1008, s c a l e  1 :24 ,000  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of  t h e  Monte La rgo  
s t o c k  ( g r a n i t e )  and t h e  S e v i l l e t a  Meta rhyo l  i t e .  

Area:  Manzano Mountains , ,  T o r r a n c e  and  VaPencia  C o u n t i e s .  

Myers ,  D. A. , a n d  McKay, E. J.,  1974, G e o l o g i c  map o f  t h e  southwds  t 
q u a r t e r  of  t h e  T o r r e o n  15-min q u a d r a n g l e ,  T o r r a n c e  and  V a l e n c i a  
C o u n t i e s ,  N e w  Mexico: U.S. Geo l .  Survey ,  Misc .  I n v .  Map 1-820, 

c s c a l e  1 :24,000 
G e o l o g i c  map showing t h e  d i  s t r i b u t i o n  of  P recambr ian  Monte 

Largo  s t o c k  ( g r a n i t e ) ,  P r i e s t  G r a n i t e ,  q u a r t z  d i k e s ,  a n d  
m e t a r h y o l  i t e .  

Area: Manzano and Los P i n o s  Mountains  , T o r r a n c e  a n d  V a l e n c i a ,  
C o u n t i e s  . 

Myers,  D. A. , a n d  McKay, E. J . ,  1976, G e o l o g i c  map of  t h e  n o r t h  e n d  o f  t h e  
Manzano Mounta ins ,  T i  j e r a s  and S e d i l l o  q u a d r a n g l e s ,  Berna l  i l l o  
C o u n t i e s ,  New Mexico: U.S. Geo l .  Survey ,  Misc. I n v .  Map, 1-968, 
s c a l e  1 :24 ,000 

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of  T e r t i a r y  a n d e s i t e  
d i k e s ,  Precambr ian  g r a n i t e ,  a n d  me ta rhyo l  i t e .  

Area: Manzano Mounta ins ,  Berna l  ill0 County .  

Myers ,  D.A., - s e e  Bachman, G . O . ,  1963 a n d  1969 

Nagy, P.A., - s e e  B e r r y ,  V.P., S p r e r g ,  W.C., Barnes ,  C.W.,  a n d S m o u s e ,  P . ,  
1980 

Nakagawa, H.M. ,  - s .ee G r i f f  i t t s ,  W . R . ,  1960 

Nelson ,  M.A., 1975, Geology and  f l u o r s p a r  d e p o s i t s  of t h e  s o u t h e r n  
C a b a l l o  Moun ta ins ,  S i e r r a  and Dona Ana C o u n t i e s ,  N e w  Mexico: 
M . S .  t h e s i s ,  Univ.  Texas ( E l  P a s o ) ,  55 p . ,  8 f i g s . ,  6  p l a t e s  

D e s c r i b e s  t h e  g e o l o g y  a n d  m i n e r a l  d e p o s i t s  i n  t h e  s o u t h e r n  



c a b d l 1 0  Mounta ins .  I n c l u d e s  mine d e s c r i p t i o n s ,  g e o l o g i c  maps, 
and  c l a i m  maps of t h e  v a r i o u s  f l u o r i t e  mines and  p r o s p e c t s  
( i n c l u d i n g  t h e  L y d i a  K mine,  a r a d i o a c t i v e  o c c u r r e n c e ) .  The 
o n l y  i g n e o u s  r o c k s  exposed  i n  t h i s  a r e a  a r e  P recambr ian  g r a n i t e  
and  t h e  T e r t i a r y  Salem P l u g  ( q u a r t z  l a t i t e ) .  

Area: C a b a l l o  Moun ta ins ,  S i e r r a  County .  

N i e l  s e n ,  K .C . , a n d  S c o t t ,  T. E. , J r . ,  1979, P recambr ian  d e f o r m a t i o n a l  
h i s t o r y  o f  t h e  P i c u r i s  Moun ta ins ,  N e w  Mexico,  in S a n t a  F e  c o u n t r y :  
N e w  Mexico Geo l .  Sqc . ,  Guidebook 3 0 t h  f i e l d  con£ . , p.  113-120, 
1 t a b l e ,  1 5  f i g s .  

D e s c r i b e s  t h e  s t r a t i g r a p h y  a n d  d e f o r m a t i o n a l  h i s t o r y  o f  t h e .  
O r t e g a  Q u a r t z i t e  and Vadi t o  Format ion .  Cong lomera te s  a r e  f o u n d  
i n  t h e  younger Vadi t o  Format ion .  

Area:  S a n g r e  de  C r i s t o  Moun ta ins ,  S a n t a  F e  and  Taos 
C o u n t i e s  . 

N i s h i m o r i ,  R .K. ,  Ragland,  P . C . ,  Rogers ,  J . W . ,  a n d  Greenburg ,  J . K . ,  
1977,  Uranium d e p o s i t s  i n  g r a n i t i c  r o c k s :  U.S. Energy R e s e a r c h  
Develop.  Adm., Rept .  ~ ~ ~ ~ - 1 3 ( 7 7 ) ,  308 p . ,  t a b l e s ,  f i g s . ,  4  
a p p e n d i c e s ,  ( o p e n - f i l e )  

D e s c r i b e s  t h e  basic g e o l o g y  o f  three d i a t r e m e s :  O u t l e t  Neck, 
B e n n e t t e  Peak ,  a n d  M i t t e n  Rock. I n c l u d e s  t h e  uranium c o n t e n t  of  
of  t h e s e  r o c k s .  

Area: San J u a n  B a s i n .  

N o r t h r o p ,  S.A., 1944, M i n e r a l s  of N e w  Mexico: Univ.  New Mexico P r e s s ,  
665 p . ,  1 p l .  r e v i s e d  1959 

D e s c r i b e s  and d i s c u s s e s  t h e  o c c u r r e n c e  of  uranium- and 
t h o r i u m - b e a r i n g  m i n e r a l s .  

Area: S t a t e w i d e .  

Nor th rop ,  S.A., 1961, Check l i s t s  of m i n e r a l s  f o r  min ing  d i s t r i c t s  and  
o t h e r  l o c a l i t i e s  ne.ar A lbuquerque ,  i n  Albuquerque  c o u n t r y :  N e w  
Mexico Geo l .  Soc . ,  Guidebook 1 2 t h  f i e l d  c o n f . ,  p.  172-174 

Ment ions  t h e  o c c u r r e n c e s  of uranium m i n e r a l s  i n  T i j e r a s  
Canyon, B e r n a l i l l o  County: C e r r o  C o l o r a d o ,  B e r n a l i l l o  County ;  
Jemez S p r i n g s  min ing  d i s t r i c t ,  Sandoval  County;  Nac imien to  
Mounta ins ,  Sandoval  County: and  La B a j a d a ,  S a n t a  F e  County .  

Area: S a n d i a  Moun ta ins ,  B e r n a l i l l o  County ;  Jemez a n d  
Nac imien to  Mounta ins ,  Sandoval  County;  and  S a n g r e  d e  C r i  s to  
Mounta ins ,  S a n t a  F e  County.  

N o r t h r o p ,  S.A., 1966, Check l i s t s  of m i n e r a l s  f o r  m i n i n g  d i s t r i c t s  of 
C o l f a x ,  n o r t h e r n  T a o s ,  a n d  Union C o u n t i e s ,  N e w  Mexi'co, 
i n  Taos-Raton-Spani s h  Peaks c o u n t r y  ( N e w  Mexico and c o l o r a d o )  : - 
N e w  Mexico G e o l .  Soc. ,  Guidebook 1 7 t h  f i e l d  con£ .,, p.  99-102 

Ment ions  f o u r  uranium o c c u r r e n c e s :  1) u r a n i n i t e  i n  
E l i z a b e t h t o w n  d i s t r i c t ,  C o l f a x  Coun ty ,  2 )  t h o r i u m  and uranium 
m i n e r a l s  i n  e a s t e r n  C o l f a x  County ,  3)  t h o r i u m - b e a r i n g  v e i n s  i n  
t h e  Ch ico  H i l l s  a r e a ,  a n d  4)  u r a n i n i t e  and  o t h e r  uranium m i n e r a l s  
i n  t h e  Red R i v e r  d i s t r i c t .  

Area: Chico H i l l s  area and S a n g r e  d e  C r i s t o  Moun ta ins ,  
C o l f a x  a n d  Taos C o u n t i e s .  



Northrop, S.A., and Hill, A . ,  1961, Geologic map of the Albuquerque 
country, in Albuquerque country: New Mexico Geol. Soc., Guidebook 
12th fieldconf., scale 1:380,160 

Geologic map showing the distribution of undifferentiated 
Precambrian and Tertiary volcanic rocks. 

Area: Jemez, Nacimiento, and San Pedro Mountains, Sandoval 
and Rio Arriba Counties; Mount Taylor, Cibola County; Ladron 
and Los Pinos Mountains, Socorro County; Ortiz, Manzano, and 
Sandia Mountains, Bernalillo and Santa Fe Counties. 

Northrop, S.A., - see Kelley, V.C., 1975; Wood, G.H., 1946; Wood, G.H., 
Jr., and Griggs, R.L., 1953; and File, L., 1966 

Nye, T.S., - see Collins, G.F., 1957 

Nystrom, R.J., - see May, R.T., Smith, E.S., and Dickson, R.E., 1981 

~'~rient, J.D., - see Jahns, R.H., McMillan, D.K., and Fisher, D.L., 1978 

~jakangas, ROW*, - see Kalliokoski, J., and Langford, F.F., 1978 

~ ' ~ e i l l ,  A.J. and Thi'ede, D.S.,. 1981, Uranium resource evaluation, 
Silver City quadrangle, New Mexico and Arizona: U.S. Dept. 
Energy, Prelim. Rept. PGJ-131(81), 139 p., 3 figs., 6 tables, 
15 pls., 5 appendices 

This detailed geologic report evaluates the uranium resources 
of the Silver City 1 by 2 degree quadrangle using all available 
geologic, geochemical, and geophysical data available. Includes 
a table of uranium occurrences (most are nonsandstone-type 
occurrences) and uranium occurrence reports. Includes maps 
showing favorable areas for uranium deposits, uranium occurrences, 
interpretation of aerial-radiometric and hydrogeochemical 
analyses, and locations of geochemical samples. Geologic map 
indexes and a comprehensi've bibliography are included. The White 
Signal district, Black Hawk region, northern Big Burro and Little 
Burro Mountains, and Tyrone laccolith are classified as favorable 
for potential nonsandstone uranium deposits. Did not evaluate 
the uranium potential in the Schoolhouse Mountain region 
(Schoolhouse Mountain cauldera). 

Area: Burro Mountains, Mogollon-Datil volcanic province, 
Grant, Hidalgo, and Luna Counties. 

O'Neill, A . J . ,  - see Vizcaino, H.P., and Dotterer, F.E., 1978 

Osburn, G.R., 1978, ~eol'ogy of the eastern Magdalena Mountains, Water 
Canyon to Pound Ranch, Socorro County, New Mexico: M.S. thesis, 
New Mexico Inst. Mining and Tech.; New Mexico Bureau Mines Mineral 
Resources, Open-file Rept. 113, 150 p., 35 figs., 1 pl., 3 
appendices, scale 1:24,000 

Describes the geology of the Water Canyon area in the 
Magdalena Mountains. Describes the Spears Formation (volcani- 
clastic sediments), Hells Mesa Tuff (rhyolite ash-flow tuff), 
A.L. Peak Tuff (rhyolite ash-flow tuffs), rhyolitic ash flow unit 
of Sixmile Canyon, Lemitar tuff (rhyolitic ash-flow tuff), South 
Canyon ,tuff (rhyolite ash-flow  tuff.^), intermediate to silicic 



l a v a s ,  r h y o ~  L ~e domes and  d i k e s ,  a n d  m c l ~ l ~ o n i  t e  d i k e s .  I n c l u d e s  
d i s c u s s i o n s  of p l a g i o c l a s e  a l t e r a t i o n ,  manganese m i n e r a l i z a t i o n ,  
a n d  c a l c i t e  v e i n i n g .  I n c l u d e s  major -e lement  c h e m i c a l  a n a l y s e s  of 
some o f  t h e  v o l c a n i c  r o c k s .  

A r e a :  Magdalena M o u n t a i n s ,  S o c o r r o  Coun ty .  

Osburn ,  G . R .  a n d  C h a p i n ,  C .E . ,  i n  p r e s s ,  S t r a t i g r a p h i c  n o m e n c l a t u r e  f o r  
Cenozo ic  r o c k s  of t h e  n o r t h e a s  t e r n  D a t i  1-Mogol l o n  v o l c a n i c  f i e l d ,  
N e w  Mexico: N e w  Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  
S t r a t i g r a p h i c  C h a r t  1 

Area:  Magdalena Moun ta ins  and M o g o l l o n - D a t i l  v o l c a n i c  
p r  o v i  n.ce . 

Osburn ,  G.R., P e t t y ,  D.M., a n d  C h a p i n ,  C . E . ,  1981,  Geology o f  t h e  Mol ino  
Peak q u a d r a n g l e :  N e w  Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  Open- 

. f i l e  Rep t .  139,  24 p . ,  2  p l s . ,  s c a l e  1 :24 ,000  
B r i e f l y  d e s c r i b e s  t h e  g e o l o g y  o f  t h e  Mol ino  Peak 7  112-min 

q u a d r a n g l e  and  i n c l u d e s  a g e o l o g i c  map. T e r t i a r y  v o l c a n i c  r o c k s  
from t h e  S o c o r r o ,  Magdalena ,  a n d  Sawmil l  Canyon c a u l d r o n s  a re  
exposed  i n  t h e  mapped a r e a .  Men t ions  t h e  o c c u r r e n c e  o f  manganese- 
o x i d e  m i n e r a l i z a t i o n  i n  t h e  a r e a .  

A r e a :  Magdalena Moun ta ins  , S o c o r r o  County .  

Osburn ,  G . R . ,  s ee  C h a p i n ,  C.E., Chamber l in ,  R.M.,  W h i t e ,  D.W. ,  a n d  
S a n f o r d ,  A.R., 1978 

O s t e r w a l d ,  F.W., - see Walke r ,  G.W., 1956 a n d  1963 

~ ' ~ u l l i v a n ,  R. B., 1953,  Geo logy  a n d  m i n e r a l o g y  o f  t h e  F ie r ro -Hanover  

g. d i s t r i c t ,  G r a n t  Coun ty ,  New Mexico: M.S. t h e s i s ,  Un iv .  N e w  
Mexico,  76 p . ,  3  f i g s . ,  2 p l s .  

I n c l u d e s  t h e  o c c u r r e n c e  and  d e s c r i p t i o n s  of C r e t a c e o u s  
g r a n o d i o r i t e ,  q u a r t z  d i o r i t e ,  a n d  T e r t i a r y  m a f i c  d i k e s .  Men t ions  
t h e  o c c u r r e n c e  o f  f l u o r i t e .  

A r e a :  Mogol lon-Dat i l  v d l c a n i c  p r o v i n c e ,  G r a n t  County.  

Ove, W.E., - see A l l i s o n ,  J . W . ,  1957 

O v e r s t r e e t ,  W.C.,  1967,  The g e o l o g i c  o c c u r r e n c e  o f  monaz i t e :  U.S. G e o l .  
S u r v e y ,  P r o f .  Pape r  530 ,  327 p . ,  91 t a b l e s ,  2  p l s . ,  ( N e w  Mexico 
s e c t i o n  o n  p. 174-179) 

Summarizes t h e  o c c u r r e n c e  of  m o n a z i t e  f o u n d  i n  t h e  pegmat i  tes  
a t  P e t a c a  d i s t r i c t ,  R i o  A r r i b a  County ;  Hard ing  mine ,  Taos Coun ty ;  
P i d l i t e  mine ,  Mora Coun ty ;  E l k  Mounta in ;  R i b e r a ,  Manzanares  
C r e e k ,  P e c o s ,  a n d  B u l l  Creek  areas ,  San Miguel  County ;  and  D a l t o n  
Creek  a rea ,  S a n t a  F e  County .  I n c l u d e s  c h e m i c a l  a n a l y s e s  f rom some 
o f  the m o n a z i t e s .  

A r e a :  T u s a s  and  S a n g r e  d e  C r i s t o  Moun ta ins ,  R i o  A r r i b a ,  , 

T a o s ,  Mora, San M i g u e l ,  a n d  S a n t a  F e  C o u n t i e s .  

P a i g e ,  L. R . ,  1950, Uranium i n  p e g m a t i t e s :  Econ. Geo logy ,  v .  45, 
p .  12-34, 6  f i g s .  

D i s c u s s e s  t h e  o c c u r r e n c e  of  uranium i n  p e g m a t i t e s .  Describes 
t h e  m i n e r a l o g y  a n d  c h e m i s t r y  o f  u ran ium-bea r ing  p e g m a t i t e s .  
D i s c u s s e s  t h e  g e o l o g y  o f  t h e  P i d l  i t e  p e g m a t i t e ,  Mora County--an 



uran ium-bea r lng  p e g m a t i t e .  
Area:  S a n g r e  de  C r i s t o  Moun ta ins ,  Mora County .  

P a i g e ,  S . ,  1908,  The Hanover i r o n - o r e  d e p o s i t s ,  New Mexico: U.S. G e o l .  
Su rvey ,  B u l l .  380, p .  199-214, map 

I n c l u d e s  a b r i e f  d e s c r i p t i o n  of d i o r i  t e  p o r p h y r y ,  q u a r t z  
d i o r i t e  p o r p h y r y ,  q u a r t z  m o n z o n i t e ,  g r a n i t e ,  a n d  a p l i t e  d i k e s .  
D i s c u s s e s  t h e  o r e  d e p o s i t i o n  o f  t h e  i r o n  m i n e r a l i z a t i o n ,  i n c l u d i n g  
a n a l y s e s  of t h e  o r e .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  Gran t  County .  

P a i g e ,  S . ,  .see S p e n c e r ,  A.C.  I 1935 

P a l l i s t e r ,  J . S . ,  - s e e  Lipman, P.W., a n d  S a r g e n t ,  K . A . ,  1979 

P a r k ,  C .  F . ,  J r . ,  and  MacDiarmid, R.A. ,  1975, Ore  D e p o s i t s :  W.H. Freeman 
and  Company, San F r a n c i  sco, 529 p . ,  139 f i g s  . 

I n c l u d e s  a d i s c u s s i o n  of t h e  P e t a c a  (p. 263-265) a n d  the 
C e n t r a l  mining  d i s t r i c t s  ( p .  272-279).  The P e t a c a  d i s t r ic t  
c o n s i s t s  of P recambr ian  pegmat i  t e s  t h a t  i n t r u d e  P r e c a m b r i a n  
g r a n i  tes ,  r h y o l i t e s ,  a n d  metamorphic r o c k s .  The s o u r c e  ,of t h e  
p e g m a t i t i c  f l u i d s  a p p e a r s  t o  be t h e  same s o u r c e  t h a t  gave  r i s e  t o  
t h e  Tusas  g r a n i t e .  F i f t y  p e g m a t i t e s  occur  i n  t h e  a r e a  and  c o n t a i n  
s i g n i f i c a n t  amounts of mica ,  b e r y l l i u m ,  columbium, t a n t a l u m ,  
b i s m u t h ,  u ran ium,  t h o r i u m ,  a n d  r a r e - e a r t h  e l e m e n t s .  

The C e n t r a l  mining d i s t r i c t  i s  i n  Gran t  County  a n d  i n c l u d e s  
i r o n  and z i n c  igneous-metamorphic  d e p o s i t s ,  d i  s s e m i n a t e d  c o p p e r .  
d e p o s i t s  ( p o r p h y r y  copper  ) , z i n c  r e p l a c e m e n t  i n  l i m e s t o n e  r e l a t e d  
t o  i g n e o u s  a c i  t i v i  t y ,  a n d  z i n c -  lead-copper  v e i n s .  The i g n e o u s  
r o c k s  i n c l u d e  Precambri.an g r a n i t e ,  T e r t i a r y  d i o r i t e  s i l l s ,  
a n d e s i t e  i n t r u s i v e s ,  . q u a r t z  d i o r i t e  s i l l s ,  g r a n o d i o r i t e  and  q u a r t z  
monzoni t e  s t o c k s ,  r h y o l i t e  p y r o c l a s t i c s  , a n d  basalt  f l o w s .  
I n c l u d e s  d e s c r i p t i o n s  of t h e  Hanover -F ie r ro  s t o c k ,  S a n t a  R i t a  
s t o c k ,  a n d  t h e  Copper F l a t  s t o c k  a n d  i n c l u d e s  g e o l o g i c  maps of t h e  
S a n t a  R i t a  q u a d r a n g l e  and  a d i s c u s s i o n  of  t h e  o r e  p a r a g e n e s i s .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  County  a n d  
Tusas  Moun ta ins ,  Rio A r r i b a  County.  

P a r k ,  C.F., Jx., a n d  McKinlay, P.F., 1943, Geology a n d  o r e  d e p o s i t s  of 
Red R i v e r  and Twining  d i s t r i c t s ,  T a o s ' C o u n t y ,  N e w  ~ e x i c o - - a  
p r  e l  i m i n a r y  report: N e w  Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  
C i r c .  18, 35 p . ,  7  f i g s .  

B r i e f l y  d e s c r i b e s  P recambr ian  g r a n i t e  and  g n e i s s  and  T e r t i a r y  
g r a n o d i o r i t e ,  d i o r i t e ,  a n d  a n d e s i t e .  D i s c u s s e s  g o l d ,  c o p p e r ,  
i r o n ,  molybdenum, a n d  s i l v e r  d e p o s i t s  and i n c l u d e s  b r i e f  
d e s c r i p t i o n s  of t h e  mines and p r o s p e c t s .  A l i s t  of a s s o c i a t e d  
m i n e r a l s  men t ions  f l u o r i t e  o c c u r r i n g  w i t h  some of t h e  d e p o s i t s .  

Area: S a n g r e  d e  C r i s t o  Moun ta ins ,  Taos County.  

P a r k ,  D . E . ,  1971, P e t r o l o g y  o f  the T e r t i a r y  Anchor Canyon s t o c k ,  
Magdalena Mounta ins ,  c e n t r a l  N e w  Mexico: M .  S. t h e s i  s ,  New Mexico 
I n s t .  Mining  a n d  Tech. ,  92 p . ,  30 f i g s . ,  6 a p p e n d i c e s  

D i v i d e s  t h e  Anchor Canyon s t o c k  i n t o  f o u r  subgroups :  
1) a u g i  t e - q u a r t z  monzoni t e ,  2) h o r n b l e n d e - b i o t i f  e - q u a r t z  
monzoni t e ,  3)  a u g i t e  g r a n i t e ,  a n d  4 )  h o r n b l e n d e - b i o t i  t e  g r a n i t e .  



Describes 2 i t i c  and pegmatitic phase; Includes modal and 
chemical analyses (major-element, K t  Ar, B a t  Cu, Ni, Rb, Sr ,  Z n ) .  
Briefly describes fe l s - i t e ,  g ran i t e ,  and the N i t t  stock 
(monzoni t e  )--the host rocks of the Anchor Canyon stock. 

Area: Magdalena Mountains , Socorro County. 

Parr ish ,  I .  S . ,  - see  Adams, J.W., and Arengi , J. T., 1980 

Patterson,  C.M., - see Kerr, P.F., Kulp, J . L . ,  and Wright, R. J . ,  1950 

Patton, L.T., 1951, Igneous rocks of the Capi tan quadrangle, New Mexico 
and v ic in i ty :  Am. Mineralogist,  v .  36, no. 9-10, p .  713-716, 7 
t ab les  

Includes modal analyses of kal ia laski  t e s ,  a laski  t e s ,  
orthosi  t e s t  diabase porphyry, diabase,  and meladiabase from the 
Capi tan 15-min quadrangle. 

Area: Lincoln County porphyry b e l t .  

Perhac, R . M . ,  1970, Geology and mineral deposits of the Gallinas 
Mountains, Lincoln and Torrance Counties, New Mexico: New Mexico 
Bureau Mines Mineral Resources, B u l l .  95, 51 p . ,  7 t ab l e s ,  11 
f i g s . ,  2 p l s . ,  s ca l e  1:31,680 

Describes and includes modal analyses of Prcambrian grani t e  
and Ter t ia ry  po rphry r i t i c - l a t i t e ,  t rachyte ,  microsyeni t e ,  
rhyo l i t e ,  and prophyri t ic  andesi te .  Discusses f luo r i t e -  
bastnaesi te-sulf ide deposits occurring .within the a l k a l i  rocks. 

Area: Lincoln County porphyry b e l t .  

Perhac, R.M., and Heinrich, E.W., 1963, Epithermal bastnaesi te  and i t s  
bearing on the geology of bastnaesi te  ( a b s . ) :  Geol. Soc. America, 
Spec. Paper 73, p. 214-215 

Brief ly  describes the occurrence and geology of bastnaesi te .  
Reports "numerous bastnaesi te  d e p s i t s  i n  the Gallinas Mountains" 
which a r e  underlain by a l k a l i c  igneous rocks ( t rachyte  and 
rhyol i te  1-accoliths 1. The bastnaesi t e  occurs within veins and 
breccia zones i n  sandstone and i s  associated with f l u o r i t e  and 
copper minerals. 

Area: Lincoln County, porphyry b e l t .  

Perhac, R.M.,  and Heinrich, E.W., 1964, Fluori te-bastnaesi t e  deposits  of 
the Gallinas Mountains, New Mexico and bastnaesi t e  paragenesis: 
Econ. Geology, v .  59, p.  226-239 

The Gallinas Mountains contain a  core of ~recambrian g ran i t e  
and a r e  intruded by two a lka l  i c  in t rus ives- -prphyr i  t i c  t rachyte  
and porphyri t ic  leucorhyol i te ,  and a l k a l i c  dikes and minor 
in t rus ives .  Describes the mineral deposits of the Red Cloud 
d i s t r i c t  ( i ron ,  lead,  copper, gold,  s i l v e r ,  f l u o r i t e ,  and 
bas tnaes i te )  which consis ts  of 29 mines and prospects. The 
bastnaesi te  i s  associated with copper-fluorite deposits occurri.ng 
i n  porphyri t ic  t rachyte  and with the Yeso sandstone and s i l t s t o n e s  
as breccia and f a u l t  zone f i l l i n g s .  

Area; Lincoln County porphyry b e l t .  

Perhac, R.M.,  - see  Foran, J .F . ,  1954 



P e r k i n s ,  P.C.,  1571~~ P e t r o g r a p h y  of  some roc'n cypes of t h e  P r e c a m b r i a n  
basement  nea r  t h e  Los Alamos S c i e n t i f i c  L a b o r a t o r y  g e o t h e r m a l  t e s t  
s i t e ,  Jemez m o u n t a i n s ,  New Mexico: Los Alamos S c i  . L a b l . ,  Rep t .  
'LA-5129, 12  p .  

Area: Jemez,  S a n d i a ,  a n d  Nac imien to  Mounta ins ,  Sandova l  and  
Los ' A l a m o s  C o u n t i e s  . 

P e r r y ,  A. J . ,  s e e  Lamarre ,  A.L., a n d  J o n s o n ,  D . C . ,  1974 

Pe te rman ,  Z.E., - s e e  B a r k e r ,  F . ,  A r t h ,  J . G . ,  a n d  Fr iedman,  I . ,  1976 

P e t e r s o n ,  S.L. ,  1976, Geology o f  the Apache No. 2 m i n i n g  d i s t r i c t ,  
H i d a l g o  County ,  New Mexico: N.S. t h e s i s ,  Univ .  New Mexico,  86 p .  

Area:  H ida lgo  County.  

P e t e r s o n , .  S .L . ,  s e e  D e a l ,  E . G . ,  E l s t o n ,  W.E., E r b ,  E.E., R i e t e r ,  D . E . ,  
Damon, P . ~ T a n d  S h a f i q u l l a h ,  M., 1978 

P e t e r s o n ,  D.L., - s e e  R a t t e ,  J . C . ,  Ea ton ,  G.P., a n d  G a s k i l l ,  D.L., 1974 

P e t t y ,  D.M., 1979, 'Geology of  t h e  s o u t h e a s t e r n  Magdalena M o u n t a i n s ,  
S o c o r r o  County ,  N e w  Mexico: M.S. t h e s i s ,  New Mexico I n s t .  Min ing  
a n d  ,Tech.  ; New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  O p e n - f i l e  
R e p t .  106, 163 p . ,  25 f i g s . ,  2 s h e e t s ,  s c l a e  1 :24 ,000  

D e s c r i b e s  t h e  g e o l o g y  of  p a r t  of t h e  s o u t h e r n  Magdalena 
Mounta ins .  I n c l u d e s  d e s c r i p t i o n s  of t h e  S p e a r s  F o r m a t i o n  
( v o l c a n i c l a s t i c  s e d i m e n t s , .  l a v a  f l o w s ,  a n d  a sh - f low t u f f s ) ,  H e l l s  
Mesa Tuf f  ( q u a r t z  l a t i t e  t o  r h y o l i t e  t u f f ) ,  u n i t  of Hardy Ridge  
( r h y o l i t e  l a v a s ) ,  A.L. Peak Tuff  ( r h y o l i t e  a sh - f low t u f f ) ,  u n i t  of 
S i x m i l e  Canyon ( a n d e s i t e  and  r h o l i t e  l a v a s ,  a s h - f l o w  t u f f s ,  a n d  
v o l c a n i c l a s t i c  s e d i m e n t s ) ,  s a n i d i n e  r h y o l i t e  l a v a s ,  t u f f  of 
C a r o n i  t a  Canyon ( a n d e s i  t e  and r h y o l i t e  t u f f s )  , t u f f  of L e m i t a r  
Mounta ins  ( r h y o l i t e  t u f f ) ,  r h y o i  i t e  l a v a s  and d i k s ,  a n d  monzoni t e  
d i k e s .  D i s c u s s e s  t h e  g o l d - s i l v e r  and manganese m i n e r a l i z a t i o n .  

Area:  Magdalena Mounta ins ,  S o c o r r o  County .  

P e t t y ,  D.M., - see Osburn ,  . G .  R . ,  a n d  Chap in ,  C .E. ,  1981 

P h a i r ,  G . ,  s e e L a r s e n ,  E.S., J r . ,  G o t t f r i e d ,  D . ,  a n d s m i t h ,  W.L., 1956 .. 

P i e r s o n ,  C . T.,  Wenrich-Verbeek, K .  J. , Hannigan,  B. J. , a n d  Machet t e ,  
M.N. ,  1980,  N a t i o n a l  uranium r e s o u r c e  e v a l u a t i o n ,  S o c o r r o  
Q u a d r a n g l e ,  N e w  Mexico: U.S. Dept .  Energy,.  P r e l i m .  Rept .  
PGJ-068(81) ,  81 p . ,  3  f i g s . ,  1 3  p l s . ,  3 a p p e n d i c e s  

D e t a i l e d  g e o l o g i c  r e p o r t  e v a l u a t i n g  t h e  uranium r e s o u r c e s  of 
the Socorro 1 b y  2  d e g r e e  q u a d r a n g l e  t o  a  d e p t h  o f  5 , 0 0 0  f  t u s i n g  
a l l  a v a i l a b l e  g e o l o g i c ,  g e o c h e m i c a l ,  a n d  g e o p h y s i c a l  d a t a . .  
I n c l u d e s  a table of uranium o c c u r r e n c e s  ( a p p e n d i x  A )  l i s t i n g  6 6  
uranium o c c u r r e n c e s  ( 1 9  non-sands  tone -  t y p e  o c c u r r e n c e s  ) a n d  ' 
uran ium-occur rence  r e p o r t s - f o r  most  o f  t h o s e  l i s t e d .  I n c l u d e s  a 
comprehens ive  b i b l i o g r a p h y .  C l a s s i f i e s  t h e  Jeter  mine area as 
f a v o r a b l e  f o r  v e i n - t y p e  uranium d e p o s i t s  i n  s e d i m e n t a r y  r o c k s  and  
t h e  Marie-Agua T o r r e s  a r e a  ( R i o  Grande V a l l e y )  a s  f a v o r a b l e  f o r  
v e i n - t y p e  uranium d e p o s i t s  i n  l i m e s t o n e s .  Other  a r e a s  of uranium 
m i n e r a l i z a t i o n  i n  p l u t o n i c  rocks, v o l c a n o g e n i c  d e p o s i t s ,  a n d  v e i n s  



i n  s e d i m e n t a r y  r o c k s  a r e  c l a s s i f i e d  a s  u.r l favorable  f o r  uranium 
d e p o s i t s  of g r e a t e r  t h a n  100 t o n s .  

Area: Ladron,  Lemi t a r ,  Manzano, Magdalena,  a n d  Los p i n o s  
Mounta ins ,  S o c o r r o  B a s i n  a r e a ,  ~ o g o l l o n - ~ a t i l  v o l c a n i c  p r o v i n c e ,  
S o c o r r o ,  C a t r o n ,  T o r r a n c e ,  a n d  V a l e n c i a  C o u n t i e s .  

P i l l m o r e ,  C.L.,  1970, G e o l o g i c  map of  t h e  Casa  Grande q u a d r a n g l e ,  C o l f a x  
County ,  New Mexico and Las Animas County ,  Co lo rado :  U.S. G e o l .  
S u r v e y ,  Geol Quad. Map GQ-823, w i t h  t e x t ,  sca le  1 :62 ,500  

G e o l o g i c  map shows t h e  d i s t r i b u t i o n  of  t h e  T e r t i a r y  d i o r i t e  
s i l l s  and s y e n o d i o r i t e  s t o c k .  

Area:  Raton-Clayton v o l c a n i c  f i e l d ,  C o l  f a x  County .  

Poe ,  T. I . ,  111,  1965, The i n t r u s i v e  sequence  of  igneous  r o c k s  i n  t h e  
G a l l i n a s  Moun ta ins ,  New Mexico: M.S. t h e s i s ,  N e w  Mexico I n s t .  
Mining and  T e c h . ,  2 8  p . ,  1 t a b l e ,  8 f i g s .  

D e s c r i b e s  T e r t i a r y  p o r p h y r i t i c  l a t i  t e ,  p o r p h y r i  ti.c t r a c h y t e ,  
a n d  p o r p h y r i t i c  r h y o l i t e .  I n c l u d e s  modal a n a l y s e s  and d e t e r m i n e s  
t h e  i n t r u s i v e  s e q u e n c e s  (latite-trachyte-r3yolite) b y  u s i n g  
t h e r m a l - s t a t e  d a t a .  

Area: L i n c o l n  County  p o r p h y r y  b e l t .  

P o l d e r v a a r t ,  A . ,  see A l p e r ,  A.M.,  1957;  and Duscha tko ,  R .W. ,  1955 

P o t t e r ,  S.C.,  1970,  Geology o f  Baca Canyon, S o c o r r o  Coun ty ,  N e w  Mexico: 
M.S. t h e s i s ,  Univ.  A r i z o n a ,  54 p . ,  1 3  f i g s . ,  s c a l e  1 :12 ,000  

D e s c r i b e s  t h e  D a t i l ,  H e l l s  Mesa, a n d  S p e a r s  Format ions  and  
t h e  La J a r a  Peak b a s a l t .  Ment ions  t h e  o c c u r r e n c e  o f  low-grade 
uranium i n  t h e  s e d i m e n t s  i n  t h e  Baca Canyon, Bear Mounta ins .  

e Area: Mogollon-Dat i 1 v o l c a n i c  p r o v i n c e ,  S o c o r r o  County .  

Powers ,  R. S . ,  1976, Geology of  t h e  Summit Mounta ins  and v i c i n i t y ,  G r a n t  
County ;  New Mexico, a n d  G r e e n l e e  Coun ty ,  Ar izona:  M.S. t h e s i s ,  
Univ.  Houston,  107 p . ,  1 3  f i g s . ,  4  t a b l e s ,  4  p l s .  

D e s c r i b e s  t h e  v o l c a n i c  a n d  i n t r u s i v e  r o c k s  of t h e  Summit 
Mounta ins  a r e a  which i n c l u d e s  t h e  S t e e p l e  Rock a n d  Duncan m i n i n g  
d i s t r i c t s .  Go ld ,  s i l v e r ,  c o p p e r ,  l e a d  and  z i n c ,  a n d  f l u o r i t e  
v e i n s  a r e  b e l i e v e d  t o  r e s u l t  from l o c a l i z e d  d e u t e r i c  a l t e r a t i o n  
i n  a  s u l f u r - r i c h  v o l c a n i c  p i l e .  I n c l u d e s  a g e o l o g i c  map, map 
showing t h e  l o c a t i o n s  of mines and p r o s p e c t s ,  a n d  c r o s s  s e c t i o n s .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  County .  

Powers ,  W . E . ,  1941, V o l c a n i c . r o c k s  of t h e  w e s t e r n  San A u g u s t i n  P l a i n s  
d i s t r i c t ,  New Mexico: J o u r .  Geology,  v .  49, p .  207-217, 7  t a b l e s ,  
5  f i g s .  

B r i e f l y  d e s c r i b e s  t h e  T e r t i a r y  v o l c a n i c  r o c k s  ( r h y o l i t e ,  
a n d e s i  t e ,  basa l t ,  a n d  s i l i c e o u s  and basic t u f f ) .  I n c l u d e s  
s t r a t i g r a p h i c  s e c t i o n s .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County .  

P r a t t ,  W .  P . ,  - s e e  J o n e s ,  W . R . ,  a n d  Hernon,  R.M.,  1961 ; and  J o n e s ,  W .  R . ,  
and Moore, S. L . ,  1970 

P r a y ,  L.C., 1961, Geology o f  t h e  Sac ramen to  Mounta ins  e s c a r p m e n t ,  O t e r o  
County ,  N e w  Mexico: New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  



B u l l .  35 ,  1 p . ,  34 f i g s . ,  3 .pis., S C ~  1 : 3 1 , 6 8 0  
D e s c r i b e s  t h e  P recambr ian  d i a b a s e  d i k e s  and s i l l s ,  T e r t i a r y  

a n d e s i  t e ,  l a t i  t e ,  a n d  t r a c h y t e - a n d e s i  t e  p o r p h y r y .  
Area:  Sac ramen to  Mounta ins ,  O t e r o  County  

Pyron,  A . J . ,  i n  p r e p a r a t i o n ,  A geochemica l  a n a l y s i s  of t h e  E l  P a s o  
t i n  d e p o s i t ,  F r a n k l i n  Moun ta ins ,  E l  P a s o  County ,  Texas :  M.S. 
t h e s i s ,  Univ .  Texas 

Area:  Frank1 i n  Moun ta ins ,  Texas .  

Raabe, R . G . ,  see R a t t e ,  J . C . ,  Landi s ,  E. R . ,  G a s k i l l ,  D. L. ,  a n d  E a t o n ,  
G.P., 1x7 

Ragland,  P . C . ,  - s e e  Cannon, R. P . ,  1977;  and  N i s h i m o r i ,  R . ,  Rogers ,  J . ,  a n d  
Greenberg ,  K . ,  1977 

Rapapor t ,  I . ,  s e e  T o w l e ,  C.C., 1952 

R a t t e ,  J . C . ,  1975,  G e o l o g i c  s e t t i n g  and  r e v i s e d  v o l c a n i c  s t r a t i g r a p h y  of  
t h e  Mogollon min ing  d i s t r i c t ,  C a t r o n  County ,  New Mexico,  i n  
Symposium on base- and  p r e c i o u s - m e t a l s  d i s t r i c t s  of New ~ G i c o  and  
A r i z o n a ,  S i l v e r  C i t y ,  New Mexico May 22, 1975:  U.S. G e o l .  S u r v e y ,  
O p e n - f i l e  Rep t .  75-497, 1 2  p . ,  4  f i g s . , :  ( a b s . )  New Mexico G e o l .  
Soc . ,  Guidebook 2 6 t h  f i e l d  con£ . , p. 342-343 

D i s c u s s e s  a r e v i s e d  s t r a t i g r a p h y  f o r  t h e  r h y o l i t e s ,  
a n d e s i t e s ,  a n d  l a t i t e s  of t h e  Mogollon min ing  d i s t r i c t .  

A r e a :  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County .  

R a t t e ,  J . C . ,  E a t o n ,  G.P.,   ask ill, D.L., a n d  P e t e r s o n ,  D . L . ,  1974, c T a r g e t s  f o r  m i n e r a l  e x p l o r a t i o n  i n  t h e  Mogollon r e g i o n  o f  
s o u t h w e s t e r n  N e w  Mexico (abs. ) , i n  Ghos t  Ranch ( c e n t r a l - n o r t h e r n  

, N e w  Mexico) :  N e w  Mexico G e o l .  sG., Guidebook 2 5 t h  f i e l d  con£ . , 
p .  379 

D i s c u s s e s  t h e  r e s o u r c e  p o t e n t i a l  of the Mogollon Mounta ins .  
Copper and molybdenum p o r p h y r y  d e p o s i t s  may be found  i n  T e r t i a r y  
i n t r u s i v e s  and o t h e r  p o t e n t i a l  commodi t ies  i n c l u d e  f l u o r s p a r ,  
base -me ta l  , e p i  t h e r m a l  base- and p r e c i o u s - m e t a l  v e i n s .  Thermal 
s p r i n g s  a r e  r e p o r t e d  i n  t h e  G i l a  d r a i n a g e .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  and C a t r o n  
C o u n t i e s  . 

R a t t e ,  J . C . ,  a n d  G a s k i l l ,  D.L., 1975,  Reconna i s sance  g e o l o g i c  map o f  t h e  
G i l a  W i l d e r n e s s  s t u d y  area,  s o u t h w e s t e r n  N e w  Mexico: U .  S. G e o l  . 
Survey ,  Misc. I n v .  Map, 1-886, 2  s h e e t s ,  s c a l e  1 :62 ,500  

G e o l o g i c  map shows t h e  d i  s t r i b u t  i o n  of T e r t i a r y  a n d e s i  t es ,  
l a t i t e ,  a n d  r h y o l i t e .  I n c l u d e s  t h e  l o c a t i o n s  of f l u o r i t e  and  
q u a r t z  v e i n s .  

A r e a :  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  G r a n t  and C a t r o n  
Counties . 

R a t t e ,  J . C . ,  a n d  G r o t b o ,  T . ,  1979, Chemical  a n a l y s e s  and  norms of 81 
v o l c a n i c  , rocks  from p a r t  of t h e  Mogol lon-Da t i l  v o l c a n i c  f i e l d ,  
s o u t h w e s t e r n  N e w  Mexico: U .  S. G e o l .  Su rvey ,  O p e n - f i l e  R e p t .  79- 

' 1435  ( c o p y o n  f i l e  a t  NMBMMR) 
Major- and  minor-element  analyses of a .ndesi  t i c ,  quartz 



l a t i t i c  t o  r n y ~ l i t i c ,  a n d  p o s t  a s h - f l o h  L ~ f f s .  I n c l u d e s  b r i e f  
p e t r o l o g i c a l  d e s c r i p t i o n s  of each  sample .  

Area: Mogol lon-Dat i l  v o l c a n i c  f i e l d .  

R a t t e ,  J . C . ,  L a n d i s ,  E.R., G a s k i l l ,  D.L., a n d  Damon, P.E.,  1969,  Geology 
o f  t h e  Blue Range P r i m i t i v e  a r e a ,  Arizona-New Mexico ( a b s . )  : 
G e o l .  Soc .  America,  Spec .  Paper  121,  p .  549 

B r i e f l y  d e s c r i b e s  t h e  o c c u r r e n c e s  of r h y o l i t e ,  l a t i t e -  
r h y o l i t e ,  a n d  a n d e s i  t e .  I n c l u d e s  s t r a t i g r a p h i c  s e q u e n c e s .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County .  

R b t t e ,  J . C . ,  L a n d i s ,  E. R., G a s k i l l ,  D.L., RaaSe, R . G . ,  a n d  E a t o n ,  G.P. ,  
1967,  M i n e r a l  r e s o u r c e s  of t h e  Blue Range P r i m i t i v e  a r e a ,  
G r e e n l e e  County ,  Ar izona  and  C a t r o n  County ,  N e w  Mexico: U .  S .  
G e o l .  Su rvey ,  B u l l .  1261-El 91 p . ,  9 t a b l e s ,  22 f i g s . ,  2  p l s . ,  . 

w i t h  a e r o m a g n e t i c  i n t e r p r e t a t i o n  
D e s c r i b e s  q u a r t z  l a t i t e  and r h y o l i t e .  I n c l u d e s  major-  and  

minor-element  a n a l y s e s .  
Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County .  

Raup, 0 .  B. ,  - see T h a d i n ,  R. E . ,  a n d  S a n t o s ,  E. S . ,  1967 

Raup, R. B . ,  J r . ,  1953, Reconnaissance  f o r  uranium i n  t h e  U n i t e d  S t a t e s -  
Sou thwes t  d i s t r i c t ,  i n  G e o l o g i c  i n v e s t i g a t i o n s  of r a d i o a c t i v e  
d e p o s i t s  s emiannua l  p r o g r e s s  r e p o r t ,  J u n e  1 t o  November 30, 1953:  
U.S. G e o l .  Survey ,  T race  E lemen t s  I n v . ,  Rept .  TEI-390, p .  209-212, 
1 f i g .  

T h i s  p r o g r e s s  r e p o r t  b r i e f l y  d e s c r i b e s  t h e  o c c u r r e n c e  o f  
r a d i o a c t i v e  a n o m a l i e s  i n  s e v e r a l  c o r e  d r i l l  h o l e s  a t  Tyrone  mine ,  
G r a n t  'County .  I n c l u d e s  a map showing t h e  l o c a t i o n s  of t h r e e  
r a d i o a c t i v e  o c c u r r e n c e s  i n  N e w  Mexico--Tyrone, G r a n t  County;  
H i l l s b o r o - K i n g s  t o n ,  S i e r r a  County;  and  E l i z a b e t h t o w n  d i s t r i c t ,  
Col f a x  County .  

Area: B u r r o  Mounta ins ,  G r a n t  County;  B lack  a n d  'cooke'  s 
Ranges,  Mogo l lon-Da t i l  v o l c a n i c  p r o v i n c e ,  S i e r r a  County ;  S a n g r e  
d e  C r i s t o  Moun ta ins ,  Col  f a x  County .  

Rautman, C . A . ,  - s e e  B r o o k i n s ,  D . G . ,  1978;  and  B r o o k i n s ,  D . G . ,  a n d  
C o r b i t t ,  L.L., 1978 

Read, C . B . ,  - s e e  C l a r k ,  K . F . ,  1972 

Redman, D. E., 1961, Reconnai s s a n c e  of  s e l e c t e d  p e g m a t i t e  d i s t r i c t s  i n  
n o r t h - c e n t r a l  N e w  Mexico: U.S. Bureau Mines ,  I n f .  C i r c . ,  IC-8013, 
79  p . ,  4 t a b l e s ,  19  f i g s .  

T h i s  r e p o r t  i n c l u d e s  good g e o l o g i c  d e s c r i p t i o n s  of v a r i o u s  
p e g m a t i t e s  i n  the Tusas  and S a n g r e  d e  C r i s t o  Moun ta ins .  H i s t o r y  
o f  t h e  d e p o s i t s '  l o c a t i o n s ,  deve lopment ,  a n d  m i n e r a l o g y  ( i n c l u d i n g  
r a d i o a c t i v e  m i n e r a l s )  a r e  d i s c u s s e d .  Index  maps a r e  i n c l u d e d .  .. 

Areas: Tusas  Mounta ins ,  Rio A r r i b a  County;  S a n g r e  d e  C r i s t o  
Moun ta ins ,  Mora, Rio A r r i b a ,  San Migue l ,  S a n t a  Fe ,  a n d  Taos 
C o u n t i e s  . I 

Reed, R . K . ,  s e e  Woodward, L. A . ,  Anderson,  J. B . ,  a n d  Kaufman, W . H . ,  1973 ; 
Woodward, L.A., arid Di- iCI le r~e ,  H . R . ,  1974: Woodward, L.A., a n d  



Kaufman, W. 1973; and Woodward, L . A , .  qartinez, R., DuChene, 
H.R., and Schumacher, O.L., 1874 

Register, M.E., and Brookins, D.G., 1979, Geochronologic and rare-earth 
study of the Embudo Granite and related rocks, in Santa Fe 
country: New Mexico Geol. Soc., Guidebook 30thfield conf., 
p .  155-158, 2 tables, 4 figs. 

Briefly describes geochronologic and geochemical studies of 
the granitic rocks exposed between the Picuris.Range and Santa Fe. 
Includes major-element analyses and rare-earth elements 
distribution patterns for the Puntiagudo granite porphyry, the 
Rana quartz monzonite, and the Embudo Granite. 

Area: Sangre de Cristo Mountains, Santa Fe and San Miguel 
Counties. 

Register, M.E., see Brookins, D.G., Chakoumakos, B.C., Cook, C.W., 
Ewing, R . ~ Y a n d  Landis, G.P., 1979 

Reiche, P., 1949, Geology of the Manzanita and north Manzano Mountains, 
New Mexico: .Geol. Soc. America, Bull., v. 60, p. 1,183-1,212, 
5 figs., 5 pls., scale 1:62,500 

Describes thin-section analyses of rhyolite, schist, gneiss, 
granite, and pegmatites. Fluorspar, lead, gold, and copper 
mineralization occurs in the area. 

Area: Manzanita and Manzano Mountains, Torrance, Valencia, 
and Bernalillo Counties. 

Reid, B.E., Griswold, G.B., Jacobsen, L.C., and Lessard, R.H., 1980a, 

C National uranium resource evaluation, Santa Fe quadrangle, New 
Mexico: U.S. Dept. Energy, Prelim. Rept. PGJ-021(80), 55 p., 3 
tables, 4 figs., 27 pls., 14 appendices 

Comprehensive geologic report describing uranium occurrences, 
favorable environments for uranium deposition, and rock analyses 
in the Santa Fe 1 by 2 degree quadrangle. Describes the El Oro 
Mountain gneissic dome (Precambrian granitic body near Santa Fe 
Baldy), Gallinas Creek metasediments, and Spring Mountain 
metasediments. Includes a table of uranium occurrences (appendix 
A )  listing 41 uranium occurrences (10 nonsandstone-type 
occcurrences) and uranium-occurrence reports for most of those 

. listed. Includes chemical analyses, an index of oil and gas 
wells, stratigraphic sections, petrographic studies, a 
comprehensive bibliography, and a geologic map. Classifies the 
Sangre de Cristo and Morrison Formations as favorable for uranium 
deposits; authors did not evaluate the Precambrian rocks of the 
Galisteo and Espinaso Formations for their uranium potential. 

Area: Sangre de Cristo Mountains, San Miguel, Mora, Santa 
Fe, and Guadalupe Counties. 

Reid, B.E.', Griswold, G.B., Jacobsen, L.C., and Lessard, R.H., 1980b;. 
National uranium resource evaluation, Raton quadrangle, New Mexico 
and Colorado: U.S. Dept. Energy, Open-file Rept. GJQ-005(80), 83 
p., 11 tables, 3 figs., 33 pls., 7 appendices 

Comprehensive report describing uranium occurrences, 
favorable environments for ur'anium deposition, and stream- 
sediment and rock analyses. One of the favorable environments 



for uranium deposition i s  the Precambrian g ran i t i c  massif a t  
Cos t i l la  Peak massif and the PrecamSrian rocks exposed i n  Rio 
Hondo Canyon. Unfavorable environments for uranium deposition' 
include quartz pebble conglomerates of the Vadi t o  Format ion 
( Precambrian), Precambrian pegmati t e s ,  and Tert iary g r a n i t i c  
stocks. Thin-section studies and soil-sampling s tudies  were 
undertaken as well. Includes a  table  l i s t i n g  1 5  uranium 
occurrences ( 12 nonsands tone- type occurrences ) and uranium- 
occurre,nce reports .  Includes a  comprehensive bib1 iography, 
chemical analyses, an index of o i l  and gas wel-ls, s t r a t ig raph ic  
sect ions ,  and a  geochemical survey of Cos t i l la  Peak massif. 

Area: Sangre de Cr is to  Mountains, Colfax, Mora, and Taos 
Counties . 

Reiter ,  D.  E . ,  1980, Geology of Alamo Hueco and Dog Mountains, Sidalgo 
County, Wew Mexico: M . S .  t h e s i s ,  Univ. New Mexico, 110 p. 

Area: Hatchet Mountains, Hidalgo County. 

Rhodes, R.C., 1970, Volcanic rocks associated with the western part  of 
the Mogollon Plateau volcanic-Tectoni c  complex, southern New . 

Mexico: Ph.D. t h e s i s ,  Un iv .  New Mexico, 145 p. ,  13 t ab les ,  18 
f i g s . ,  13 p l s .  

Area: Mogollon-Datil volcanic province, Catron and Grant 
Counties . 

Rhodes, R.C., 1976a, Volcanic geology of the Mogollon Range and adjacent 
areas ,  Catron and Grant Counties, New Mexico, i n  Cenozoic 
volcanism i n  southwestern New Mexico: New ~ e x z o  Geol. Soc., 
Spec. Pub. 5, p.  42-50, 7 t ab les ,  5 f i g s .  c- Describes quartz l a t i  t e ,  andesi t e ,  and rhyol i te .  Includes 
modal and major-element analyses. 

Area: Mogollon-Dat i 1 volcanic province, Cat ron and Grant 
Counties . 

Rhodes, R.C., 1976b, Petrologic-framework of the Mogollon Plateau 
volcanic r ing complex, New Mexico--surface expression of a  major 
ba thol i th ,  i n  Cenozoic volani sm i n  southwestern New Mexico: New 
Mexico ~eol.~oc., Spec. Pub. 5, p. 103-112, 4  t ab les ,  1 0  f i g s .  

Describes rhyol i te ,  andesi te ,  and quartz l a t i t e  of the Catron 
volcanic sui  t e .  Includes modal and chemical analyses. 

Area: Mogollon-Datil volcanic province, Catron County. 

Rhodes, R.C. ,  and Smith, E. I . ,  1976, Stratigraphy and s t ruc tu re  of the 
northwestern part of the Mogollon Plateau volanic province, Catron 
County, New Mexico, i n  Cenozoic volcanism i n  southwestern New 
Mexico; N e w  Mexico Gal. Soc., Spec. Pub. 5, p. 57-62, 2 t ab les ,  
4 f i g s .  

Describes andesite, rhyol i te ,  and quartz l a t i t e .  Discusses 
minor a1 t e ra t  ion of the rocks. Includes chemical analyses. 

Area: Mogollon-Datil volcanic province, Cat ron County. 

Rhodes, R.C., see  Deal, E . G . ,  1976 ;  Elston, W.E., and Coney, P. J. ; 
Elston, m., Damon, P. E . ,  Coney, P. J . ,  Smith, E. I . ,  and Bikerman, 
M . ,  1973 ; Elston, W .  E. , Coney, P. J . ,  and Deal, E. G . , 1976 ; and 
Elston, W.E., and Erb, E.E., 1976 . 



R i d l e y ,  W . I . ,  s e e  S a k e r ,  I ,  1970 - 
Riesmeyer ,  W .D., 1978, P recambr ian  geo logy  and  o r e  d e p o s i t s  of  t h e  

Pecos min ing  d i s t r i c t ,  San Miguel  and S a n t a  F e  C o u n t i e s ,  N e w  
Mexico: M.S. t h e s i s ,  Univ .  N e w  Mexico, 2 1 5  p . ,  42 f i g s . ,  2  
t a b l e s ,  6  p l s . ,  s c a l e  1 i n c h  = 500 f t ,  2  a p p e n d i c e s  

D e s c r i b e s  t h e  g e o l o g y  a n d  m i n e r a l  d e p o s i t s  of t h e  Pecos  
min ing  d i s t r i c t ,  a  m a s s i v e  s u l f i d e s  d e p o s i t .  D a c i t e ,  
g r a n o d i o r i  t e ,  d i a b a s e ,  a n d  Embudo G r a n i t e  a r e  i n t r u d e d  i n t o  
t h e  v o l c a n i c  sect i o n .  I n c l u d e s  whole-rock and  t r a c e - e l e m e n t  
a n a l y s e s  of t h e  P recambr ian  r o c k s  and g e o l o g i c  maps of the J o n e s  
mine and:Pecos mine a r e a s .  Only s u l f i d e  o r e s  have  b e e n ' d e s c r i b e d .  

Area: S a n g r e  d e  C r i s t o  Moun ta ins ,  San M i g u e l ,  a n d  S a n t a  F e  
C o u n t i e s .  

R i e t e r ,  D.E., - s e e  D e a l ,  E.G., E l s t o n ,  W . E . ,  E r b ,  E.E.,  P e t e r s e n ,  S .L . ,  
Damon, P. E . ,  a n d  Shaf i q u l l a h ,  M . ,  1978 

R o b e r t s o n ,  J . M . ,  1976,  Mining  d i s t r i c t s  of n o r t h e a s t e r n  N e w  Mexico,  - i n  
Vermejo P a r k  ( n o r t h e a s t e r n  New Mexico)  : N e w  Mexico Geol . Soc. ,  
Guidebook 2 7 t h  f i e l d  c o n f .  , p.  '257-262, 1 t a b l e ,  1 f i g .  

D e s c r i b e s  t h e  min ing  d i s t r i c t s  of C o l f a x ,  Guada lupe ,  Mora, 
San M i g u e l ,  a n d  Union C o u n t i e s .  Mining d i s t r i c t s  i n c l u d e  g o l d ,  
s i l v e r ,  c o p p e r ,  i r o n ,  l e a d ,  a n d  t u n g s t e n  v e i n  d e p o s i t s  i n  t h e  
E l i zabe th town-Ba ldy  d i s t r i c t  ( ~ o l f a x  c o u n t y )  ; z i n c ,  c o p p e r ,  l e a d ,  
g o l d ,  s i l v e r ,  a n d  molybdenum l e n s e s  and f i s s u r e s  i n  t h e  Roc iada  
d i s t r i c t  (San Miguel  c o u n t y ) ;  Pr .ecambrian p e g m a t i t e s  i n  t h e  
R o c i a d a ,  Elk  Mounta in ,  a n d  E l  P o r v e n i r  d i s t r i c t s  (San  Miguel  
C o u n t y ) ;  and s u l f i d e  d i k e s ,  v e i n s ,  a n d  s h e a r  zones i n  t h e  T e c o l o t e  
and  W i l l o w  Creek  d i s t r i c t s  (San  Miguel  c o u n t y ) .  I n c l u d e s  a 
l o c a t i o n  map. 

Area: S a n g r e  d e  C r i s t o  Moun ta ins ,  C o l f a x  and  San Miguel  
C o u n t i e s  . 

R o b e r t s o n ,  J.M., a n d  Moench, R. H . ,  1979, The Pecos  g r e e n s t o n e  b e l t - - a  
P r o t e r o z o i c  v o l c a n o - s e d i  mentary  sequence  i n  t h e  s o u t h e r n  Sangr  e  
d e  C r i s t o  Moun ta ins ,  New Mexico, in S a n t a  F e  c o u n t r y :  New Mexico 
Geo l .  Soc.., Guidebook 3 0 t h  f i e l d  con£ . , p .  165-173, 12  f i g s .  

D e s c r i b e s  t h e  g r a n i t i c  complex i n  t h e  Pecos  area. G r a n i t i c  
r o c k s  i n c l u d e  a l k a l i  f e l d s p a r - b i o t i  t e  g r a n i t e ,  q u a r t z  p o r p h y r i e s ,  
p o r p h y r i t i c  g r a n i t e ,  p e g m a t i t e s ,  a n d  a s i l l - l i k e  body o f  s y e n i t e .  
Ment ions  t h a t  s e v e r a l  pegmat i  tes have y i e l d e d  s m a l l  q u a n t i t i e s  of  
uranium and r a r e - e a r t h  e l e m e n t s .  M i c r o l i t e  ( p y r o c h l o r e  group--  
o f  t e n  noed as an  u ran ium-bea r ing  m i n e r a l )  h a s  been  p roduced  from 
t h e  P i d l i t e  mine.  

Area:  S a n g r e  d e  C r i  s t o  Mounta ins  ( P i c u r i s  R a n g e ) .  

Robertson, J . M . ,  - s e e  Cal le i ider - ,  J. F.,  drid Bruukir i s ,  D . G . ,  1976 

Rogers ,  J . ,  - see N i s h i m o r i ,  R . ,  Ragland,  P . ,  a n d  G r e e n b e r g ,  J.,  1977 

Rosenzweig, A . ,  see H o m m e ,  F.C., 1970, a n d  L u s t i g ,  L.K., 1959 

ROSS,  C . S ; ,  Smi th ,  .R. L. ,  a n d  B a i l e y ,  R . A . ,  1961, O u t l i n e  o f  t h e  g e o l o g y  



o f  t h e  Jemez Mounta ins ,  Yew Mexico, in Albuquerque c o u n t r y :  New 
Mexico Geol . S o c . ,  Guidebook 1 2 t h  f i e l d  con£ . , p .  139-143 

B r i e f l y  summarizes  t h e  v o l c a n i c  s t r a t i g r a p h y  o f  t h e  Jemez 
Mountains  a  p a r t  of t h e  V a l l e s  c a l d e r a - - a  l a r g e  v o l a n i c  c r a t e r .  
The v o l c a n i c  r o c k s  i n c l u d e  ( f rom o l d e s t  t o  y o u n g e s t ) - - e a r l y  
b a s a l t s ,  a n d e s i  t e s ,  q u a r t z  l a t i t e s ,  d a c i  t e s ,  r h y o l o t e s ,  v o l c a n i c  
s e d i m e n t s ,  l a t e  b a s a l t s ,  Bandel i e r  T u f f ,  a n d  p o s t - c a l d e r a  
r h y o l i t e .  Ment ions  t h e  v o l c a n i c  r o c k s  of t h e  Bland min ing  
d i s t r i c t  where b a s a l t i c  t o  d a c i t i c  r o c k s  have been  f a u l t e d ,  
a l t e r e d ,  a n d  m i n e r a l i z e d .  I n c l u d e s  a  g e n e r a l i z e d  g e o l o g i c  map. 

Area: Jemez Mounta ins ,  Sandoval  and R i o  Arriba C o u n t i e s .  

Ross ,  C.S. ,  s e e  B a i l e y ,  R.A., and  S m i t h ,  R . L . ,  1969 - 
Roth ,  S . ,  1981, Geology of  t h e  Sawmil l  Canyon area of  t h e .  Magdalena 

Mounta ins ,  S o c o r r o  County ,  New Mexico: M.S. t h e s i s ,  N e w  Mexico 
I n s t .  Mining and  Tech . ;  New Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  
Open-f i l e  Rept . 129,  96 p . ,  2  s h e e t s ,  scale  1 :24 ,000  

Area:  Magdalena ,Mounta ins ,  S o c o r r o  County .  

Ro th rock ,  H. E . ,  1946, Geology a n d  d e s c r i p t i o n s  of t h e  d e p o s i t s ,  in 
F l u o r s p a r  r e s o u r c e s  of N e w  Mexico: New Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  B u l l .  21, p .  11-194,' 1 5  f i g s . ,  23 p l s .  

I n c l u d e s  t h e  geo logy  and  d e s c r i p t i o n s  of f l u o r s p a r  
o c c u r r e n c e s  and d e p o s i t s  i n  igneous  r o c k s  by c o u n t y .  I n c l u d e s  
chemica l  a n a l y s e s .  

Area: B e r n a l i l l o ,  C a t r o n ,  Dona Ana, G r a n t ,  H i d a l g o ,  L i n c o l n ,  
Luna, Rio A r r i b a ,  S i e r r a ,  S o c o r r o ,  T o r r a n c e ,  a n d  C i b o l a  
Count i . e s  . 

Rothrock ,  H. E. , 1970, F l u o r p s a r  , i n  Tyrone-Big H a t c h e t  M o u n t a i n s - F l o r i d a  
Mountains  r e g i o n  ( s o u t h w e s t e r n  N e w  Mexico) :  New Mexico Geo l .  
Soc . ,  Guidebook 2 1 s t  f i e l d  c o n f . ,  p. 123-125, 1 f i g .  

B r i e f l y  d i s c u s s e s  f l u o r i t e  o c c u r r e n c e s  i n .  s o u t h w e s t e r n  N e w  
Mexico. . Inc ludes  a  map showing t h e  f l u o r i t e  o c c u r r e n c e s .  

Area:  Dona Ana, Hida lgo ,  C a t r o n ,  S o c o r r o ,  S i e r r a ,  G r a n t ,  a n d  
Luna C o u n t i e s  . 

R u e t s c h i l l i n g ,  R.L., - s e e  Woodward, L.A., 1976 

R u s s e l l ,  P. L., 1947, E x p l o r a t i o n  of  F l u o r i t e  Ridge f l u o r s p a r  d i s t r i c t ,  
. Luna County ,  N e w  Mexico: U.S. Bureau Mines ,  Rept .  I n v .  RI-3987, 

7 p . ,  6 f i g s .  
D e s c r i b e s  the f l u o r i t e  d e p o s i t s  of F l u o r i t e  Ridge  where 

f l u o r i t e  o c c u r s  a l o n g  f r a c t u r e s  i n  r o c k s  of a l l  ages - -mos t ly  i n  
t h i c k  i n t r u s i v e s  of monzoni t e  porphyry .  I n c l u d e s  s k e t c h e s  of  t h e  
G r e e n l e a f  no. 1 mine and l o c a t i o n s  and claim maps of o t h e r  
d e p o s i  ts . 

Area: Black  and  ~ o o k e ' s  Ranges,  Luna County .  

R u u ~ ,  C . O . ,  - s e e  F e r r i s ,  C.S.,  1971 

Ryberg,  G . E . ,  1968,  The geo logy  o f  t h e  J i c a r i l l a  Moun ta ins ,  L i n c o l n  
County ,  N e w  Mexico: M.S. t h e s i s ,  Univ.  New Mexico,  95 p . ,  2 
t a b l e s ,  7 f i g s . ,  9 p l s .  , 

I 



I n c l u d e s  p e t r o g r . a p h i c  d e s c r i p t i o n s  of T e r t i a r y  l a t i t e ,  
d i o r i  t e ,  a n d e s i  t e ,  a n d  l a t i  t e  po rphyry .  

Area: L i n c o l n  County p o r p h y r y  be l t .  

Ryberg, G.E., - s e e  S e g e r s t r o m ,  K., 1974 

S a l t e r ,  T.L.,  - s e e  Wal ton ,  A.W., a n d  Z e t t e r l u n d ,  D . ,  1 9 8 0 a , b  

S a n f o r d ,  A . R . ,  - s e e  Chap in ,  C.E. ,  Chamber l in ,  R.M., Osburn ,  G . R . ,  a n d  
Whi te ,  D.W., 1978 

S a n t o s ,  E.S. ,  1966, G e o l o g i c  map of t h e  San Mateo q u a d r a n g l e ,  McKinley 
a n d  V a l e n c i a  C o u n t i e s ,  New Mexico: U.S. Geo l .  Survey ,  Geo l .  Quad .  
Map GQ-517, s c a l e  1 : 2 4 , 0 0 0  (now C i b o l a  Coun ty )  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  o f  T e r t i a r y  s i l l s ,  
t u f f s ,  and  f lows  and a n d e s i t e s .  Most of t h e  a r e a  i s  mapped a s  
P a l e o z o i c  s e d i m e n t s .  

Area: San J u a n  B a s i n ,  McKinley a n d  C i b o l a  C o u n t i e s .  

S a n t o s ,  E.S.,  H a l l ,  R.B., a n d  W e i s n e r ,  R .C . ,  1975, M i n e r a l  r e s o u r c e s  of 
t h e  San P e d r o  P a r k s  W i l d e r n e s s  and  v i c i n i t y ,  Rio A r r i b a  a n d  
Sandova l  C o u n t i e s ,  N e w  Mexico: U.S. G e o l .  Survey ,  B u l l .  1385-C, 
29 p . ,  3  t a b l e s ,  2  f i g s . ,  1 1 .  scale  1 :24 ,000  

D e s c r i b e s  P recambr ian  g r a n i t e ,  g r a n i t e  p o r p h y r y ,  a p l i t i c  
g r a n i t e ,  a n d  d i o r i t i c  g n e i s s .  D i s c u s s e s  min ing  claims and 
p r o s p e c t s .  Ment ions  t h e  o c c u r r e n c e  o f  uranium i n  n e a r b y  s e d i m e n t s  
(0.03-0.3% U I n c l u d e s  minor-e lement  a n a l y s e s  ( C U ,  Co, As, 
Mo, Pb, Zn, 6 ,  Ba, Be, C r ,  La,  Mn, Nb, NI, S c ,  Sn ,  S r ,  V,  Y, 
A r ,  Fe ,  Mg, c;, T i ) .  

Area: Nac imien to  and San P e d r o  Mounta ins ,  Sandoval  and  R i o  
A r r i b a  C o u n t i e s .  

S a n t o s ,  E. S . ,  - see T h a d i n ,  R. E. ,  and Raup, 0 .  B., 1967 

S a r g e n t ,  K . A . ,  - s e e  Lipman, P.W., a n d  P a l l i s t e r ,  J . .S. ,  .I979 

S c h a l l e r ,  W.T., - s e e  F r i e s ,  C . ,  J r . ,  a n d  G l a s s ,  J. J . ,  1942 

S c h i l l i n g ,  J. H . ,  1956, Geology o f  t h e  Q u e s t a  molybdenum (Moly)  mine  
area, Taoc County i  N e w  Mexico: N e w  Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  B u l l .  51, 87 p . ,  1 t a b l e ,  29 f i g s . ,  5 p l s . ,  s c a l e  
1 i n c h  = 500 f t  

D i s c u s s e s  t h e  g e o l o g y  a n d  o r e  d e p o s i t i o n  o f  molybdenum o r e  
d e p o s i t s .  I n c l u d e s  d e s c r i p t i o n s  of P recambr ian  g r a n i t e ,  
p e g m a t i t e s ,  T e r t i a r y  a n d e s i t e ,  r h y o l i t e ,  a n d  s o d a  g r a n i t e  and  
d i s c u s s e s  the a l t e r a t i o n  o f  the r o c k s .  Men t ions  t h e  o c c u r r e n c e  o f  
f l u o r i t e  as a gangue m i n e r a l .  

A r e a :  S a n g r e  de  C r i s t o  Moun ta ins ,  R i o  A r r i b a  County.  

S c h i l l i n g ,  J . H . ,  1960, M i n e r a l  r e s o u r c e s  of Taos County ,  N e w  Mexico: 
New Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  B u l l .  71, 124  p .  , 3 
t a b l e s ,  43 f i g s . ,  2 p l s .  

D e s c r i b e s  P recambr ian  g r a n i t e ,  a p l i t e ,  p e g m a t i t e s ,  d i a b a s e  
d i k e s ,  a n d  T e r t i a r y  a n d e s i t e ,  q u a r t z  l a t i t e ,  r h y o l i t e ,  q u a r t z  
monzon i t e ,  and  g r a n i t e .  D i s c u s s e s  p e g m a t i t e  d e p o s i t s ,  copper -  



t u n g s  ten-go-- s i l v e r  m i n e r a l  i z a t  i o n .  
Area:  S a n g r e  de  C r i s t o  Moun ta ins ,  Taos County.  

S c h i l l i n g ,  J. H . ,  1965,  Molybdenum r e s o u r c e s  of New Mexico: N e w  Mexico 
Bureau Mines M i n e r a l  R e s o u r c e s ,  B u l l .  76, 76 p . ,  1 t a b l e ,  7 f i g s . ,  
2  p l s .  

D e s c r i b e s  molybdenum r e s o u r c e s  i n  Yew Mexico i n c l u d i n g  
molybdenum i n  p e g m a t i t e  d i k e s ,  q u a r t z  v e i n s ,  p o r p h y r y  c o p p e r  
d e p o s i t s ,  and  t u n g s t e n  d e p o s i t s .  Molybdenum i s  of t e n  a s s o c i a t e d  
w i t h  uranium e s p e c i a l l y  i n  s e d i m e n t a r y  uranium d e p o s i t s .  

Area:  S t a t e w i d e .  

Schmidt ,  P.G., and  Craddock,  C . ,  1964,  The g e o l o g y  o f  t h e  J a r i l l a  
Moun ta ins ,  O t e r o  County ,  N e w  Mexico: N e w  Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  B u l l .  82, 55 p . ,  1 3  f i g s . ,  2 p l s . ,  scale  
1 :24 ,000 

D i s c u s s e s  t h e  g e o l o g y  a n d  p e t r o l o g y  o f  s y e n o d i o r i  t e ,  l e u c o -  
r h y o l i t e ,  monzoni t e ,  a n d  a d a m e l l i t e  and  t h e  o c c u r r e n c e  o f  
i r o n ,  l e a d ,  c o p p e r ,  s i l v e r ,  a n d  g o l d .  I n c l u d e s  a t a b u l a t i o n  o f  
t h i n - s e c t i o n  d a t a .  

Area: J a r i l l a  Moun ta ins ,  O t e r o  County .  

Schnake ,  D.W., 1977, C o n d i t i o n s  of f o r m a t i o n  of  t h e  i r o n - b e a r i n g  s k a r n s  
a t  Lone Mounta in ,  L i n c o l n  County ,  New Mexico: M.S. t h e s i s ,  N e w  
Mexico I n s t .  Mining  a n d  Tech . ,  88 p . ,  2 8  f i g s . ,  2 a p p e n d i c e s ,  . 
1 sheet ,  scale  1 :12 ,000  

D e s c r i b e s  t h e  g e o l o g y  a n d  g e o c h e m i s t r y  of  t h e  Lone Mounta in  
l a c c o l  i t h  . ( q u a r t z  monzoni t e )  a n d  q u a r t z  monzoni t e  d i k e s .  I n c l u d e s  
major -e lement  a n a l y s e s .  D i s c u s s e s  t h e  a l t e r a t i o n  9f  the l a c c o l  i t h  
a n d  d e s c r i b e s  t h e  o r e  d e p o s i t s .  Uranium i s  a s s o c i a t e d  w i t h  t h e s e  
d e p o s i t s  a l t h o u g h  t h e  a u t h o r  c o u l d  n o t  f i n d  a n y  uranium m i n e r a l s .  

A r e a :  L i n c o l n  County  p o r p h y r y  be l t .  

Schumacher,  O.L., - s e e  Woodward, L.A., M a r t i n e z ,  R . ,  DuChene, H . R . ,  a n d  
Reed, R . K . ,  1974;  and Woodward, L.A., 1973 

Schumaker , 0 .  L.,  1972, Geology a n d  o r e  d e p o s i t s  of t h e  s o u t h w e s t  
Nac imien to  Range, Sandoval  County ,  N e w  Mexico: M. S. t h e s i  s ,  Un iv .  
N e w  Mexico,  79 p . ,  2 0  f i g s . ,  s c a l e  1 :24 ,000  

Describes Precambr ian  q u a r t z  monzoni t e  g n e i  ss, g r a n i t e ,  
l e u c o c r a t i c  d i k e s .  I n c l u d e s  m i n e r a l o g y  d e s c r i p t i o n s  and  d i s c u s s e s  
a  uranium d e p o s i t  i n  t h e  Dakota  Sands t o n e  which c o n t a i n s .  

4% 1!:!8a1 Nac imien to  Mounta ins ,  Sandoval  County .  

S c o t t ,  T.E., J r . ,  - see N i e l s e n ,  K . C . ,  1979 

Seager  , W .  R. , 1973a ,  Resurgen t  volano-  t e c t o n i c  d e p r e s s i o n  o f  O l i g o c e n e  
a g e ,  s o u t h - c e n t r a l  N e w  .Mexico: G e o l .  Soc.  America,  B u l l . ,  v .  84 ,  
p .  3,611-3,626, 1 0  f i g s .  

D e s c r i b e s  the v o l c a n i c  r o c k s  of t h e  Good S igh t -Cedar  H i l l s  
v o l c a n i c  f i e l d ,  i n c l u d i n g  t h e  s o u t h e r n  p a r t  of t h e  C a b a l l o  
Moun ta ins ,  Good S i g h t  Moun ta ins ,  S i e r r a  d e  las  Uvas,  Cedar  H i l l s ,  

- and  W e s t  P o t r i l l o  Mounta ins .  D e s c r i b e s  t h e  Rubio  Peak F o r m a t i o n  
( a n d e s i t e  t o  l a t i t e  f l o w s ) ,  B e l l  Top a n d  Lower Thurman f o r m a t i o n s  



. ( in ter layered basal t  and rhyol i te  ash-flow t u f f s  and rhyol i te  
t u f f s  and breccias)  , Uvas Basalt ,  and TJpper Thurman formation 
(volcanic sandstones and mudstones). 

Area: Caballo, Good Sight,  and West P o t r i l l o  Mountains, and 
Sier ra  de las  Uvas Mountains, Dona Ana, S ier ra ,  and Hidalgo 
Counties. 

Seager, W . R . ,  19735, Geologic map and sections of Bishop Cap-Organ 
Mountains area,  New Mexico: New Mexico Bureau Mines Mineral 
Resources, Geol. Map 29 ,  with t e x t ,  sca le  1 :24,000 

Mapped units  include La Cueva T u f f  ( ~ e r t i a r y )  and Soledad 
Rhyolite. Also includes a discussion of the s t ra t igraphy and 
economic geology of the Bishop Cap d i s t r i c t  and a brief . 

description of the  rant's and Bluestar prospects--both 
f l u o r i t e  prospects. Radioactive purple f l u o r i t e  does occur a t  
the Bluestar prospect. 

Area: Organ~Mountains, Dona Ana County. 

Seager, W .  R., 1981, Geology of Organ Mountains and southern San Andres 
Mountains, New Mexico: New Mexico Bureau Mines Mineral Resources, 
Mem. 36, 97 p . ,  8 t ab les ,  88 f i g s . ,  2 appendices, 4 sheets ,  s ca le  
1 :31,250 

Describes the Tert iary volcanic rocks and the Organ bathol i th  
of the Organ Mountains. Discusses the Laramide orogeny, l a t e  
Ter t iary deformation, and mineral deposits i n  the Organ Mountains. 
Describes lent icular  pegmatites i n  the San Agustin Peak and 
Sugarloaf Peak areas which were not tes ted for uranium ,or thorium. 
Concludes that  uranium-thorium mineralization and precious metal 
deposits may s t i l l  occur i n  the Organ bathol i th .  Includes a 
geologic map, cross sect ions, columnar sect ion,  and chemical 
analyses. 

Area: Organ and San Andres Mountains, Dona Ana County. 

Seager, W .  R., and Brown, L. F . ,  1978, The Oqgan caldera,  i n  Field guide 
t o  selected cauldrons and mining d i s t r i c t s  of the E t i l - ~ o g o l l o n  
volcanic f i e l d ,  New Mexico: New Mexico Geol. Soc., Spec. Pub. 
7 ,  p.  139-149, 1 t ab le ,  6 f igs .  

Briefly describes volcanic rocks re la ted t o  the Organ 
caldera,  including the Organ bathol i th  (monzonite t o  quartz 
monzoni t e )  . Briefly describes copper, lead,  z inc,  s i l v e r ,  and 
f l u o r i t e  mineralization occurring i n  f i s su re  veins, pegmatites, 
o r  replacement deposits i n  limestone or dolomite. 

Area: Organ Mountains, Dona Ana County. 
- 

. Seager, W.R. ,  and Clemons, R . E . ,  1975, Middle t o  l a t e  Ter t ia ry  geology 
of Cedar Hills-Seldon Hi l l s  area,  New Mexico: New Mexico Bureau 
Mines Mineral Resources, C i r c .  133 ,  25 p . ,  2 t ab les ,  1 4  f i g s . ,  2 
sheets ,  sca le  1:24,000 

Includes chemical analyses and br ief  descriptions of ~ e r t i a r ~  
rhyol i te  and basa l t i c  andesi t e .  

Area: Good Sight Mountains, Dona Ana County ( ~ o r r a l i t o s  
Ranch, Las Cruces, San Diego Mountain, and Sier ra  Alta 
quadrangles ) . 

Seager , W .  R., Clemons, R. E . ,  and Hawley, J.W., 1975, Geology of Sierra  



A l t a  q u a d r a n g l e ,  Dona Ana Coun ty ,  New' Mexlco: X e w  Mexico Bureau  
Mines M i n e r a l  R e s o u r c e s ,  B u l l .  102,  56 p . ,  2 t a b l e s ,  1 3  f i g s . ,  
scale 1 :24 ,000  

D i s c u s s e s  t h e  g e o l o g y  and  p e t r o l o g y  of  a n d e s i  t e ,  l a t i  t e ,  and  
r h y o l i t e .  I n c l u d e s  modal a n a l y s e s .  

Area:  Good S i g h t  Mounta ins  and S i e r r a  d e  l a s  Uvas,  Dona Ana 
County.  

S e a g e r ,  W .  R . ,  Hawley, J.W., a n d  Clemons, R. E . ,  1971,  Geology o f  San 
Diego Mounta ins  a r e a ,  Dona Ana Coun ty ,  New Mexico: New Mexico 
Bureau Mines M i n e r a l  R e s o u r c e s ,  B u l l .  97, 38 p . ,  3  f i g s . ,  2  p l s . ,  
s c a l e  1 :16, 330 

B r i e f l y  d e s c r i b e s  P recambr ian  m i c r o c l i n e  g r a n i t e ,  T e r t i a r y  
a n d e s i  t e ,  B e l l  Top Format ion  ( r h y o l i t e  t u f f s )  , a n d  t h e  Thurman 
Format ion  ( r h y o l  i t e s  ) . I n c l u d e s  a  g e o l o g i c  map. 

Area:  Good S i g h t  Mounta ins  and San Diego Mounta in ,  Dona Ana 
County.  

S e a g e r ,  W . R . ,  K o t t l o w s k i ,  F.E. ,  and  Hawley, J . W . ,  1976, Geology o f  Dona 
Ana Mounta ins ,  New Mexico: New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  C i r c .  147, 36 p . ,  2 t a b l e s ,  1 3  f i g s . ,  3  p l s . ,  scale  
1 :24 ,000 

D i s c u s s e s  t h e  p e t r o l o g y  a n d  c h e m i s t r y  of  a n d e s i  t e ,  r h y o l i t e ,  
a n d  monzon i t e  w i t h i n  t h e  mapped a r e a .  Ment ions  the o c c u r r e n c e  o f  
c o p p e r ,  g o l d ,  a n d  s i l v e r  d e p o s i t s .  

Area: Dona Ana Mounta ins ,  Dona Ana County .  

S e g e r s t r o m ,  K . ,  a n d  Ryberg,  G .  E. ,  1974, Geology a n d  p l a c e r - g o l d  d e p o s i t s  
of  t h e  J i c a r i l l a  Moun ta ins ,  L i n c o l n  County ,  New Mexico,  U.S. G e o l .  c Survey ,  B u l l .  1308, 2 5  p . ,  3  t a b l e s ,  1 f i g . ,  1 p l .  

D i s c u s s e s  t h e  g e o l o g y  a n d  g e o c h e m i s t r y  o f  T e r t i a r y  g rano-  . 
d i o r i t e ,  g r a n i t e ,  monzon i t e ,  d i o r i t e ,  a n d  q u a r t z  l a t i t e .  I n c l u d e s  
a d i s c u s s i o n  o f  t h e  hypogene s u l f i d e  v e i n s  i n  g r a n o d i o r i  t e  a n d  
monzoni t e .  

Area: L i n c o l n  County p o r p h y r y  bel t .  

S e g e r s t r o m ,  I<., S t o t e l m e y e r ,  R . B . ,  W i l l i a m s ,  F.E., a n d  Cordel -1 ,  L., 
1975,  M i n e r a l  r e s o u r c e s  of the White Mountain W i l d e r n e s s  and  
a d j a c e n t  a r e a e  , L i n c o l n  County ,  New Mexico: U. S. G e o l  . S u r v e y ,  
O p e n - f i l e  Rep t .  75-385, 245 p . ,  3 t a b l e s ,  1 7  f i g s . .  

Describes Walker A n d e s i t e  B r e c c i a ,  Mogal Peak T r a c h y t e ,  
Church Mountain L a t i  t e ,  a n d e s i  t e  p o r p h y r y ,  R i a l t o  s t o c k  
( s y e n o d i s r i t e )  , s y e n i  t e  d i k e s ,  Roni t o  Lake s t o c k  ( s y e n i  t e )  , 
Three  R i v e r s  s t o c k  ( s y e n i t e ,  n o r d m a r k i t e ) ,  a n d  r h y o l i t e .  
~ e s c r i b e s  min ing  c l a i m s  and o c c u r r e n c e s  of f l u o r i t e .  I n c l u d e s  
geochemica l  a n a l y s e s  (Cu, La,  M o ,  Nb, Pb, S e ,  S r , - Y ,  Z r ) .  

A r e a :  L i n c o l n  County  p o r p h y r y  belt .  

Shaf i q u l l a h ,  M . ,  see D e a l ,  E.G., E l s t o n ,  W.E., E rb ,  E. E . ,  P e t e r s e n ,  '' 

S. L., ~ i e t e r ~ .  E . ,  a n d  Damon, P. E., 1978 

S h i v e r ,  W.S., s e e  F u l l a g a r ,  P.D., 1973 -- 
S h e r i d a n ,  M . . J . ,  1947, L i n c o l n  County i r o n  d e p o s i t s ,  New ~ e x i c o :  u.S. 

Rureau Mines, Rept . I n v .  RI-3988, 1 9  p .  24 f i g s .  



D e s c r i b e s  t h e  v a r i o u s  i r o n - o r e  d e p o s i t s  i n  L i n c o l n  Coun ty ,  
some of which a re  r a d i o a c t i v e .  I n c l u d e s  mine and  g e o l o g i c a l  maps 
f o r  many of  t h e  d e p o s i t s .  

Area:  L i n c o l n  County  ,porp%yry be l t .  

f Shoemaker,  E . M . ,  1956, Occur rence  of  uranium i n  d i a t r e m e s  i n  t h e  
Navajo  and Hopi R e s e r v a t i o n s ,  A r i z o n a ,  New Mexico,  a n d  U t a h ,  i n  
C o n t r i b u t i o n s  t o  t h e  g e o l o g y  o f  uranium and t h o r i u m :  U.S.  ex. 
S u r v e y ,  P r o f .  Paper  300, p .  179-185, 2  f i g s .  ; U . N .  I n t e r n a t .  
Conf . P e a c e f u l  u s e s  Atomic Energy ,  I s  t P r o c . ,  Geneva,  v .  6, 
p .  412-417 

. D e s c r i b e s  uranium o c c u r r e n c e s  i n  250 d i a t r e m e s .  I n c l u d e s  
uranium and tho r ium a n a l y s e s ;  O u t l e t  Neck, 1 1 . 9  pprn U and  28 .4  
pprn Th, Benne t t  Peak ,  1 2 . 3  pprn U and 31 .5  pprn Th,  a n d  M i t t e n  
Rock, 10 .6  pprn U and  5 0 . 1  pprn Th. 

Area:  San J u a n  B a s i n .  

Shoemaker,  J. ,  1965, A p l i t e  d i k e s  of t h e  S a n d i a  Moun ta ins ,  N e w  Mexico 
(abs . )  , i n  S o u t h w e s t e r n  N e w  Mexico 11: N e w  Mexico Geo l .  Soc . ,  
~ u i d e b o o k 1 6 t h  f i e l d  con£ . , p.  242 

D i s c u s s e s  t h e  i n t r u s i o n  o f  a p l i t e  d i k e s  i n  P recambr ian  
g r a n i t e  and  metamorphic r o c k s .  

A r e a :  S a n d i a  Moun ta ins ,  B e r n a l i l l o  County .  

S i d w e l l ,  R .G. ,  1946, Sediments  from a l a s k i t e ,  C a p i t a n  Mounta in ,  N e w  
Mexico: J o u r .  Sed.  P e t r o l o g y ,  v .  16 ,  n o .  3 ,  p. 121-123, 1 f i g .  

B r i e f l y  d i s c u s s e s  the f o r m a t i o n  of  s e d i m e n t s  by t h e  e r o s i o n  
o f  i n t r u s i v e  a l a s k i  t e .  B r i e f l y  d e s c r i b e s  t h e  a l a s k i  t e .  

' Area:  L i n c o l n  County  p o r p h y r y  be l t .  ' Siems,  D.L., see Alminas ,  H . V . ,  W a t t s ,  K . C . ,  G r i f f i t t s ,  W . R . ,  
K r a x b e r g e r ,  V. E. ,  a n d  C u r r y ,  K .  J . ,  1975 

S i l b e r m a n ,  M.L.,  see C a r t e n ,  R . B . ,  Armst rong,  A . K . ,  a n d  E l s t o n ,  W.E. ,  
1974 

- 

S i l v e r ,  C . ,  1955,  Geology o f  t h e  C a b a l l o  Moun ta ins ,  i n  S o u t h - c e n t r a l  N e w  
Mexico: N e w  Mexico Geol  . Soc . ,  Guidebook 6 t h  f i e l d  con£ . , p.  146- 
154,  2 f i g s .  

- Precambr ian  g r a n i t e  and  g n e i s s  and T e r t i a r y  r h y o l i t e  o c c u r s  
i n  t h e  C a b a l l o  Moun ta ins .  Ment ions  t h e  o c c u r r e n c e  of  s u p e r g e n e  
uranium d e p o s i t s .  

Area: C a b a l l o  Moun ta ins ,  S i e r r a  County .  

S i l v e r ,  C . ,  s e e  K e l l e y ,  V .C . ,  1952 - 
Simon, D . B . ,  1973, Geology o f  t h e  S i l v e r  H i l l  area, S o c o r r o  County ,  New 

Mexico: M.S. t h e s i s ,  N e w  Mexico I n s t .  Mining  and  T e c h . ;  N e w  .. 
Mexico Bureau .Mines M i n e r a l  R e s o u r c e s ,  Open-f i l e  Rept . 41, 101 p . ,  
2  t a b l e s ,  1 8  f i g s . ,  1 p l . ;  map 

D i s c u s s e s  t h e  p e t r o l o g y  a n d  g e o l o g y  o f  t h e  H e l l s  Mesa, A. L. 
, Peak,  a n d  La J a r a  Peak f o r m a t i o n s .  I n c l u d e s  modal a n a l y s e s .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  S o c o r r o  County .  

S m a l l e y ,  R . G . ,  - see G l a s s ,  J. J . ,  1945 



S m i t h ,  B.C., - s e e  C o l l i n s ,  G.E., 1956 

Smi th ,  C.T. ,  a n d  o t h e r s ,  i 9 5 8 a ,  G e o l o g i c  map o f  I n s c r i p t i o n  Rock 15-min 
q u a d r a n g l e ,  V a l e n c i a  Coun ty ,  New Mexico: New Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  G e o l .  Map 4 ,  s c a l e  1 :48,  000 (now C i b o l a  C o u n t y )  

G e o l o g i c  map shows t h e  d i s t r i b u t i o n  of  u n d i f f e r e n t i a t e d  
P recambr ian  r o c k s  i n c l u d i n g  g r a n i t e  g n e i s s ,  a p l i t e  f a c i e s ,  q u a r t z  
v e i n s ,  a n d  m e t a r h y o l i t e .  Most of t h e  a r e a  i s  mapped a s  P a l e o z o i c  
s e d i  ment s . 

Area:  Zuni Moun ta ins ,  C i b o l a  County .  

Smi th ,  C.T.,  a n d  o t h e r s ,  1958b,  G e o l o g i c  map o f  F o s t e r  Canyon 
q u a d r a n g l e ,  V a l e n c i a  and McKinley C o u n t i e s ,  New Mexico: New 
Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  G e o l .  Map 9, s c a l e  1 :48 ,000  
(now C i b o l a  C o u n t y )  

G e o l o g i c  map shows t h e  d i  s t r i b u t  i o n  of  P recambr ian  g r a n i t e  
g n e i s s  w i t h  a p l i t e  f a c i e s  and q u a r t z  v e i n s .  Most of t h e  a r e a  i s  
mapped as P a l e o z o i c  s e d i m e n t s .  

A r e a :  Zuni Moun ta ins ,  C i b o l a  and  McKinley C o u n t i e s .  

Smi th ,  C.T.,  a n d  o t h e r s ,  1964, Reconna i s sance  g e o l o g y  o f  the L i t t l e  
Black  Peak quadrangle- ,  L i n c o l n  and  S o c o r r o  C o u n t i e s ,  N e w  Mexico,  
i n  Ru idoso  c o u n t r y :  N e w  Mexico Geo l .  Soc . ,  Guidebook 1 5 t h  f  i e l ?  - 
c o n f . ,  p. 92-99, 1 t a b l e ,  1 s h e e t ,  s c a l e  1 : 6 2 , 5 0 0 ;  New Mexico 
Bureau Mines M i n e r a l  R e s o u r c e s ,  C i r c .  75 

B r i e f l y  d e s c r i b e s  t h e  Lone Mounta in  s t o c k  ( k a l  i a l a s k i  t e )  , 
nordmarki  t e ,  a n d  basal t  f l o w s  ( i n c l u d i n g  c h e m i c a l  a n a l y s e s  1. 
Mapped u n i t s  i n c l u d e  v o l c a n i c  b r e c c i a ,  q u a r t z - b e a r i n g  i n t r u s i v e s  
and  e x t r u s i v e s ,  g r a n i t e  d i k e s ,  monzoni ' te  and  monzoni t e  p o r p h y r y  
d i k e s  and  s t o c k s ,  l a t i t e ,  s y e n i t e ,  a n d  t h e  Lone Mountain s t o c k .  

A r e a :  L i n c o l n  County  p o r p h y r y  be l t .  

Smi th ,  E.'I., 1976, S t r u c t u r e  and  p e t r o l o g y  o f  t h e  John  K e r r  Peak Dome 
complex,  s o u t h w e s t e r n  N e w  Mexico, i n  Cenozo ic  vo lcan i sm i n  
s o u t h w e s t e r n  N e w  Mexico: New ~ e x i z  Geo l .  Soc . ,  Spec .  Pub. 5, 
p .  71-78, 3  t a b l e s ,  9  f i g s .  

I n c l u d e s  chemica l  a n a l y s e s  of q u a r t z  l a t i t e s  and  a g e o l o g i c  
map ( s c a l e  1 i n c h  = 1 m i )  

A r e a :  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County.  

S m i t h ,  E . I . ,  - s e e  E l s t o n ,  W.E., Damon, P . E . ,  Coney, P . J . ,  Rhodes,  R . C . ,  
and Bikerman, M . ,  1973;  and Rhodes,  R . C . ,  1976 

S m i t h ,  E. S . ,  - see May, R. T., D ickson ,  R. E., a n d  Nystrom, R. J . ,  1981 

S m i t h ,  H.T.U., 1938, T e r t i a r y  g e o l o g y  o f  t h e  Abiqu iu  q u a d r a n g l e ,  New 
Mexico: J o u r .  Geology,  v .  46, n o .  7, p. 933-965, 1 2  f i g s .  

I n c l u d e s  b r i e f  d e - s c r i p t i o n s  of P recambr ian  g n e i s s  and g r a n i t e  
and  T e r t i a r y  Chicoma v o l c a n i c  f o r m a t i o n  ( a n d e s i  t e ,  l a t i  t e ,  a n d  
r h y o l i t e ) ,  Ab iqu iu  T u f f ,  a n d  Canones a n d e s i  t e .  

Area :  S a n g r e  d e  C r i s t o  Moun ta ins ,  R i o  Arriba County .  

Smi th ,  R.L., a n d  B a i l e y ,  R . A . ,  1968, S t r a t i g r a p h y ,  s t r u c t u r e ,  a n d  
volcanic e v o l u t i o n  v f  the Jemez Mounta ins ,  N e w  Mexico (abs .  ) : 



Colorado  School  Mines,  Q u a r t . ,  v .  63,  no .  3 ,  p .  259-260; G e o l .  
Soc .  America,  Spec .  Paper  115,  p .  447-448 

B r i e f l y  d e s c r i b e s  t h e  Jemez v o l c a n i c  f i e l d ,  c o n s i s t i n g  o f  a 
c y c l i c  p r o g r e s s i o n  of  b a s a l t s  t o  r h y o l i t e s .  D i v i d e s  t h e  s e q u e n c e  
i n t o  f o u r  p a r t s  : 1 ) P l i o c e n e '  b a s a l t - r h y o l i t e ,  2 )  P l i o c e n e  
b a s a l t - a n d e s i  t e  and d a c i t e - r h y o d a c i  t e - q u a r t z  l a t i  t e - r h y o l i t e ,  
3 )  P l i o c e n e  b a s a l t - a n d e s i  t e - d a c i  t e - r h y o d a c i  t e - q u a r t z  l a t i  t e -  
r h y o l i t e  complex ( ~ a f i c  t o  f e l s i c  s e q u e n c e ) ,  a n d  4 )  P l e i s t o c e n e  
r h y o l i t e  s u i t e ,  i n c l u d i n g  t h e  B a n d e l i e r  T u f f .  

Area:  Jemez Mounta ins ,  Rio A r r i b a  a n d  Sandova l  C o u n t i e s .  

S m i t h ,  R.L., B a i l e y ,  R . A . ,  and Ross ,  C .S . ,  1970, G e o l o g i c  map o f  t h e  
Jemez Mounta ins ,  New Mexico: U.S. Geo l .  Survey ,  Misc. Geo l .  I n v .  
Map 1-571,  s c a l e  1-125,000 

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  o f  q u a r t z  l a t i t e ,  
r h y o l i t e ,  r h y o d a c i t e ,  a n d e s i t e ,  a n d  P recambr ian  g r a n i t e .  

Area:  Jemez Mounta ins ,  Rio A r r i b a  a n d  Sandova l  C o u n t i e s .  

Smi th ,  R. L., - see B a i l e y ,  R.A. ,  a n d  Ross ,  C.S. ,  1969;  and  Ross ,  C.S . ,  a n d  
B a i l e y ,  R . A . ,  1961 

Smi th ,  W.L., - see L a r s e n ,  E .S . ,  J r . ,  P h a i r ,  G.,  a n d  G o t t f r i e d ,  D . ,  1956 

Smouse, P . ,  - s e e  B e r r y ,  V.P., Nagy, P.A., S p r e r g ,  W.C., and  B a r n e s ,  C.W., 
1980 

S n i d e r ,  H. I . ,  E l s t o n ,  W.E . ,  1964 

C 
S o u l e ,  J. H . ,  1946a ,  E x p l o r a t i o n  of  G a l l i n a s  f  l u o r s p a r  d e p o s i t s ,  L i n c o l n  

County ,  New Mexico: U.S. Bureau Mines ,  Rept .  I n v .  RI-3854, 
25  p . ,  21 t a b l e s ,  7  f i g s .  

Ment ions  t h e  o c c u r r e n c e  of  P recambr ian  g r a n i t e ,  q u a r t z  
monzoni t e  po rphyry ,  and  s y e n i  t e  d i k e s .  D e s c r i b e s  t h e  f l u o r s p a r  
d e p o s i t s ,  i n c l u d i n g  t h e  o c c u r r e n c e  o f  b a s t n a e s i t e .  I n c l u d e s  
c h e m i c a l  a n a l y s e s  ( C e ,  F . ,  C02, ca r  Fe, ~ ~ 0 ) .  

A r e a :  L i n c o l n  County porphyry  b e l t .  

S o u l e ,  J . H . ,  1946b, E x p l o r a t i o n  o f  Hard ing  t a n t a l u m - l i t h i u m  d e p o s i t s ,  
Taos County,  New Mexico: T1.S. Bureau Mines ,  Rept .  I n v .  RI-3986, 
1 0  p . ,  6  f i g s .  

A d e t a i l e d  r e p o r t  d e s c r i b i n g  t h e  g e o l o g y  a n d  m i n e r a l o g y  o f  
t h e  t a n t a l u m  and l i t h i u m  p e g m a t i t e s  i n  the P i c u r i s  Range. Hos t  
r o c k s  i n c l u d e  Precambr ian  s c h i s t s  and g n e i  s s e s .  Ment ions  t h e  
o c c u r r e n c e  of  m i c r o l i t e .  

Area:  Tusas  Mounta ins ,  Rio Arriba County .  

S o u l e ,  J. H. ,  1947, C a p i t a n  i r o n  d e p o s i t s ,  L i n c o l n  County ,  New Mexico: 
U.S. Bureau Mines,  Rept .  I n v .  RI-4022, 8 p . ,  f i g s .  

A r e a :  L i n c o l n  County porphyry  belt. 

S o u l e ,  J. H . ,  1948, I n v e s t i g a t i o n  o f  C a p i t a n  i r o n  d e p o s i t s ,  L i n c o l n  
County ,  New Mexico: U.S. Bureau Mines,  Rept .  I n v .  RI-4514, 
5 p . ,  8 f i g s .  

Area: L i n c o l n  County porphyry  be l t .  



S o u l e ,  J .M.,  1972,  j t r u c t u r a l  g e o l o g y  o f  no r .  r n  p a r t  of Animas 
Mounta ins ,  H ida lgo  County ,  N e w  Mexico: New Mexico ~ u r e a u  Mines 
M i n e r a l  R e s o u r c e s ,  C i r c .  125,  1 5  p., S f i g s . ,  s c a l e  1 : 2 4 , 0 0 0  

B r i e f l y  d e s c r i b e s  P r e c a m b r i a n  g r a n i t e ,  T e r t i a r y  r h y o ' l i t e ,  
q u a r t z  monzoni t e  p o r p h y r y ,  q u a r t z  l a t i  t e ,  a n d  v i  t r o p h y r e .  

Area: Animas Mounta ins ,  H ida lgo  County .  

S p e n c e r ,  A . C . ,  a n d  Paige ' ,  S . ,  1935,  Geology o f  t h e  S a n t a  R i t a  mine a r e a ,  
N e w  Mexico: U.S. Geo l .  Survey ,  B u l l .  559, 78 p . ,  1 f i g . ,  6 p l s . ,  
s c a l e  1 :24 ,000 

D e s c r i b e s  t h e  T e r t i a r y  q u a r t z  d i o r i t e  p o r p h y r y ,  g r a n o d i o r i t e ,  
g s a n o d i o r i t e  p o r p h y r y ,  r h y o l i t e ,  l a t i t e ,  a n d e s i t e ,  a n d  d i o r i t e  
f l o w s ,  s t o c k s ,  s i l l s ,  a n d  d i k e s .  

Area:  Mogollon-Dati  1 v o l c a n i c  p r o v i n c e ,  G r a n t  County  
( S i l v e r  C i t y  q u a d r a n g l e ) .  

S p r a d l i n ,  E . J . ,  1975, G e o l o g i c  map a n d  s e c t i o n s  of t h e  J o y i t a  H i l l s  
a r e a ,  S o c o r r o  County ,  New Mexico ( w i t h  emphas i s  on T e r t i a r y  
v o l c a n i c  r o c k s )  : U.S. G e o l .  Su rvey ,  Open-f i l e  Rep t .  75-139, 
s c a l e  1 :24 ,000 

G e o l o g i c  map shows the d i s t r i b u t i o n  o f  r h y o l i t e s ,  a n d e s i t e s ,  
a n d  l a t i t e s ,  o f  t h e  A.L.  Peak ,  H e l l s  Mesa, and  S p e a r s  f o r m a t i o n s .  

Area: La J o y i t a  H i l l s ,  S o c o r r o  County .  

S p r e r g ,  W.C. ,  - s e e  B e r r y ,  V. P . ,  Nagy, P.A., B a r n e s ,  C.W., a n d  Smouse, P . ,  
1980 

S t a a t z ,  M . H . ,  1965, Thorium, i n  M i n e r a l  and  w a t e r  r e s o u r c e s  of N e w  
Mexico: N e w  Mexico ~ u r e a u  Mines M i n e r a l  R e s o u r c e s ,  B u l l .  87, c- p.  230-234, 1 f i g . '  

S t a a t z ,  M.H., 1974, Thorium v e i n s  i n  t h e  Unite 'd  S t a t e s :  Econ. Geo logy ,  
v .  69, p .  494-507, 4  t a b l e s ,  6 f i g s .  

B r i e f l y  d e s c r i b e s  tho r ium v e i n s  i n  t h e  Capi  t a n  Mounta ins ,  
L i n c o l n  County  (0.01-1.12% T h ) ;  Gold H i l l  d i s t r i c t ,  G r a n t  County  
(0 .05-0 .72% T h ) ;  and L a u g h l i n  P e a k ,  ~ o l f a x  County  (0 .05-0 .52% T h )  . 

Area:  L i n c o l n  County  p o r p h y r y  be l t ;  B u r r o  Mounta ins ,  G r a n t  
County ;  Chico H i l l s ,  C o l f a x  County .  

S t a a t z ,  M . H . ,  Adams, J.W., a n d  C o n k l i n ,  N .M. ,  1965, Thor ium-bear ing  
m i c r o c l i n e - r i c h  r o c k s  i n  the s o u t h e r n  C a b a l l o  Moun ta ins ,  S i e r r a  

' C o u n t y ,  N e w  Mexico: U.S. G e o l .  Survey ,  P r o f .  Paper  525-Dl p. 
D48-D51, 1 t a b l e ,  2  f i g s .  

D e s c r i b e s  t h e  r a d i o a c t i v e  m e t a s o m a t i c  b o d i e s  which a r e  h i g h  
i n m i c r o c l i n e .  I n c l u d e s  chemica l  a n a l y s e s  (Th ,  La, Ce,  Nd, Y b ,  Y ,  
Nb, U )  . Thor i  t e ,  u ranophane ,  f  l u o r c a r b o n a t e ,  a n d  bas t n a e s i  t e  
were i d e n t i f i e d .  The uranium and t h o r i u m  a n a l y s e s  are as f o l l o w s :  

m i c r o c l i n e - - n o r t h  e n d  0.44% Th 0.03% U 
Caballos Mounta ins ,  Red Rock claim 

m i c r o c l  i n e - - c e n t e r  C a b a l l o  0.16% Th 0.00% U 
Moun ta ins ,  Red Rock c l a i m  

m i c r a c l i n e - - P l a i n v i e w  claim 0.086% Th 0.078 U 



Area:  C a b a l l o  Moun ta ins ,  S i e r r a  County .  

S t a r k ,  J. T . ,  1956, Geology o f  the.  s o u t h  Manzano Mounta ins ,  New Mexico: 
4 New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  B u l l .  34,  48 p . ,  1 

f i g . ,  8  p l s . ,  s c a l e  1 : 4 8 , 0 0 0  
I n c l u d e s  modal a n a l y s e s  and s t r a t i g r a p h i c  s e c t i o n s  of t h e  

P recambr ian  S e v i l l e t a  M e t a r h y o l i t e ,  P r i e s t  G r a n i t e ,  Monte L a r g o  
s t o c k ,  pegmat i tes , a n d  a p l  i t e  d i k e s  . 

Area: Manzano Mounta ins ,  T o r r a n c e  and  V a l e n c i a  C o u n t i e s .  

S t a r k ,  J. T.,  a n d  D a p p l e s ,  E.C., 1946, Geology of  the Los P i n o s  
Mounta ins ,  New Mexico: Geol .  Soc .  America,  B u l l . ,  v .  57, 
p .  1 , 1 2 1 - 1 1 7 2  1 f i g . ,  7  p l s . ,  s c a l e  1 :63 ,360  

Descri 'bes t h e  ~ r e c a m b r i a n  q u a r t z i t e s ,  s c h i s t s ,  r h y o l i t e s ,  
and  g r a n i t e s  (Los  P i n o s  and P r i e s t  p l - u t o n s )  o f  t h e  Los P i n o s  
Mounta ins .  The r e g i o n  a l s o  i n c l u d e s  p e g m a t i t e s ,  a p l i t e s ,  
q u a r t z  v e i n s ,  a n d  q u a r t z - f e l d s p a r  d i k e s .  

Area: Los P i n o s  Mounta ins ,  S o c o r r o  County .  

S t e a r n s ,  C .  E., 1953,  T e r t i a r y  g e o l o g y  o f  t h e  Ga l i s t eo -Tongue  a r e a ,  New 
Mexico: Geol .  Soc.  America,  B u l l . ,  v .  64, p .  459-508, 1 t a b l e ,  
1 0  f i g s . ,  3  p l s . ,  s c a l e  1 :125 ,000  

D e s c r i b e s  t h e  E s p i n a s o  V o l c a n i c s  ( a n d e s i  t e s  t o  quartz 
l a t i  t e s  ) . 

Area: S a n d i a ,  O r t i z ,  a n d  S a n g r e  d e  C r i s t o  Moun ta ins ,  
B e r n a l i l l o ,  S a n t a  F e ,  a n d  Sandova l  C o u n t i e s .  

% S t e a r n s .  C .E . ,  1962, Geology o f  the n o r t h  h a l f  of t h e  P e l o n a  q u a d r a n g l e ,  
C a t r o n  County ,  N e w  Mexico: New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  B u l l .  78; 46 p . ,  s c a l e  1 :63 ,360  . 

D e s c r i b e s  and  d i s c u s s e s  t h e  g e o l o g y  o f  the D a t i l  F o r m a t i o n  
o c c u r r i n g  i n  t h e  n o r t h  h a l f  of t h e  P e l o n a  q u a d r a n g l e .  I n c l u d e s  
g e o l o g i c  map showing t h e  d i s t r i b u t i o n  of t h e  D a t i l  Fo rmat ion . '  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County .  

S t e a r n s ,  C . E . ,  - s e e  W i l l a r d ,  M.E., 1971 

Steensma,  R.S., - see  K o t t l o w s k i ,  F . E . ,  1979 

S t e n s r u d ,  H.L., see G r e s e n s ,  R.L., 1974a ,b  - 
S t e r l i n g ,  D.A. ,' and  Malan,  R .C . ,  1970, D i s t r i b u t i o n  of  uranium and 

thorium i n  P recambr ian  r o c k s  of s o u t h w e s t e r n  U.S.: Am. I n s t .  
Mining E n g i n e e r s ,  T r a n s . ,  v .  247, no .  3, p .  255-259, 1 t a b l e ,  5 

. f i g s .  
Summarizes t h e  i n v e s t i g a t i o n s  of t h e  'U.S. Atomic Energy  

Commission (now t h e  D e p t .  of Energy)  o n  t h e  d i s t r i b u t i o n  o f  .' 

uranium and t h o r i u m  i n  t h e  s o u t h w e s t ,  i n c l u d i n g  N e w  Mexico. 
I n c l u d e s  maps' showing t h e  l o c a t i o n s  of samples  ( a n a l y s e s  are n o t  
g i v e n ) .  Average c o n t e n t s  of uranium and t h o r i u m  i n  i g n e o u s  r o c k s  
a r e  g i v e n :  igneous  r o c k s  ( 3 . 5  ppm eu3o8, 19 .6  ppm ==ho2) , 
metamorphic  r o c k s  ( 2 - 8  ppm' e U 3 ~ 8 1  8 . 5  ppm eThO ) .  G r a n i t e s  
g e n e r a l l y  c o n t a i n  more uranium and thorium t h a a  q u a r t z  m o n z o n i t e s ,  



which gener -, Ly contain more than gran~- ,or i  tes  . 
Area: Statewide. 

Ster l ing,  D. A., - see Malan, R . C . ,  1969 

Stipp, T.F., see Foster,  R.W., 1961 - 

Stobbe, H. R., 1949a, ~ a c i t e s  from Laughlin Peak., Colfax County, New 
Mexico ( a b s . ) :  Geol. Soc. America, Bull. ,  v .  60, p.  1,922 

Describes Tert iary daci tes  of the Chieo H i l l s  area.  Includes 
modal analyses. 

Area: Chico H i l l s  area,  Colfax County. 

Stobbe, H. R., 1949b, Petrology of volcanic rocks of northeastern New 
Mexico: Geol. Soc. America, Bull. ,  v .  60, p .  1,041-1,095, f i g s .  

Includes geochemical and petrographic descriptions of 
volcanic rocks. Describes analcime basani t e ,  Red Mountain Daci t e ,  
andesi t e ,  Slagle trachyte,  Chico Phonol i t e s ,  analcime microcl ine 
f aya l i t e s ,  and leucocratic dikes.  

Area: Chico H i l l s  area,  Colfax County. 

Stobbe, H. R . ,  1950, Dacites from Laughlin Peak, Colfax County, Yew 
Mexico (abs . )  : Am. Mineralogist, v .  35, nos. 3-4, p. 288-289 

Describes daci tes  from Laugh1 i n  Peak and incl.udes modal 
analyses. 

Area: Chico H i l l s  area,  Colfax County. 

Stobbe, H. R., - see Coll ins,  R. F . ,  1942 

S to l l e ,  W.C. ,  - see Disbrow, A.E., 1957 

Stormer, J . C . ,  J r . ,  1972a, Ages and nature of volcanic a c t i v i t y  on the 
southern High Plains,  New Mexico and Colorado: Geol. Soc. 
America, Bull. ,  v .  83, p. 2,443-2,448, 2 t ab les ,  2 f i g s .  

Includes s t ra t igxaphic  sect  ions of the Raton-Clayton region. 
Includes age and potassium contents and a  normative quartz- 
olivine-diopside diagram. 

Area: Raton-Clayton volcanic f i e l d ,  Colfax County. 

Stormer, J.C., J r . ,  1972b, Mineralogy and petrology of the Raton-Clayton 
volcanic f i e l d ,  northeastern New Mexico: Geol. Soc. America, 
B u l l . ,  v .  83, p. 3,299-3, 3 2 2 ,  11 f igs .  

Divides the a lkal ine lavas of the Raton-Clayton region i n t o  
f ive  groups: 1) Raton-Clayton a lka l i  o l ivine basa l t s ,  2 )  Red 
Mountain hornblende andesi tes  and daci tes  , 3)  Sierra  Grande 
volcanic pyroxene andesites,  4) basani tes  and o l iv ine  
nephel i n i  t e s ,  and 5) Capulin-type basa l t i c  lavas . Includes 
detai led mineralogical descriptions and chemical analyses 
(major-element ) and discusses the petrogenesis. 

Area: Raton-Clayton volcanic f i e l d  and Chico H i l l s  area,  
Col f ax and Union Counties . 

Stormer, J.C., J r . ,  and Carmichael, I .  S.E., 1970, Villiaumite and the 
occurrence of f luoride minerals i n  igneous rocks: Am. 
Mineralogist, v .  55, p. 126-134, 3 f i g s .  



D e s c r i ~ e s  t h e  o c c u r r e n c e  and  s i g n l r i c a n c e  of  v i l l i a u m i t e  
found i n  a  p e r a l k a l i n e  p h o n o l i t i c  s i l l  i n  C o l f a x  County .  

Area:  Chico H i l l s ,  C o l f a x  County.  

S t o r m e r ,  J . C . ,  J r . ,  - s e e  J o n e s ,  L.M., and  Walke r ,  R . L . ,  1974 

S t o r m s ,  W . R . ,  1947a ,  I r o n  Mountain b e r y l l i u m  d e p o s i t s ,  S i e r r a  and  
S o c o r r o  C o u n t i e s ,  New ~ e x i c o :  U.S. Bureau Min.es, Rept .  I n v .  
RI-4024, 1 3  p . ,  t a b l e s ,  12 f i g s .  

D e s c r i b e s  t h e  g e o l o g y  a n d  b e r y l l i u m  d e _ m s i t s  a t  I r o n  
Mountain and i n  an a r e a  t o  t h e  n o r t h  of  I r o n  Mountain i n  S o c o r r o  
County .  I n c l u d e s  l o c a t i o n  maps, a s s a y  maps, a n d  t a b l e s  of 
c h e m i c a l  a n a l y s e s .  I r o n ,  z i n c ,  a n d  f l u o r i t e  a r e  p r e s e n t  i n  
v a r i o u s  amounts . 

Area:  S i e r r a  C u c h i l l o ,  S i e r r a  and S o c o r r o  C o u n t i e s .  

S t o r m s ,  W . R . ,  1947b,  1,ron Mountain t u n g s t e n  d e p o s i t s ,  S i e r r a  County ,  New 
Mexico: U.S. Bureau Mines,  Rept .  I n v .  RI-4035, 5 - .p . ,  7 , f i g s .  

B r i e f l y  d e s c r i b e s  t h e  t u n g s t e n  d e p o s i t s  a t  I r o n  Mounta in .  
I n c l u d e s  l o c a t i o n  maps and a s s a y  maps. 

Area:  S i e r r a  C u c h i l l o ,  S i e r r a  County .  

S t o t e l m e y e r ,  R.B., - s e e  S e g e r s t r o m ,  K . ,  W i l l i a m s ,  F.E., a n d  C o r d e l l ,  L . ,  
1975 

S t r o b e l l ,  J . D . ,  J r . ,  1956, Geology o f  t h e  C a r r i z o  Mounta ins  a r e a  i n  
n o r t h e a s t e r n  A r i z o n a  and n o r t h w e s t e r n  N e w  Mexico: U.S. Geo l .  
S u r v e y ,  O i l  and G a s  I n v .  Map, OM-160, 2 s h e e t s  w i t h  t e x t  and  
s e c t  i o n s  

c G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of  d i o r i t e  s i l l s  and 
l a c c o l  i t h s  . ' Most of the a r e a  i s  mapped as P a l e o z o i c  and  Mesozoic  
s e d i m e n t s .  

Area: San J u a n  B a s i n .  

S t r o n g i n ,  O . ,  1957,  Geology a n d  o r e  d e p o s i t s  of Apache H i l l s  and 
n o r t h e r n  S i e r r a  R i c a ,  H ida lgo  County ,  New Mexico: Ph.D. t h e s i s ,  
Columbia Univ . ,  221 p . ,  5 t a b l e s ,  33 f i g s . ,  16 p l s .  ; ~ e w  Mexico 
Bureau Mines M i n e r a l  R e s o u r c e s ,  Open-f i l e  Rep t .  18, s c a l e  1 :24 ,000  

D e t a i l e d '  t h e s i s  d e s c r i b i n g  t h e  g e o l o g y ,  c o n t a c t  metamorphi sm, 
a n d  o r e  d e p o s i t s  of t h e  ~pache-  ills and S i e r r a  R ica  a r e a .  
Igneous  r o c k s  i n c l u d e  t h e  L a s t  Chance v o l c a n i c s ,  g r a n i t i c  
i n t r u s i v e s ,  a n d  r h y o l i t e  f l o w s .  Good d e s c r i p t i o n s  and mine maps 
o f  t h e  o r e  d e p o s i t s  of t h e  Apache-Chap and Fremont copper -go ld -  
s i l v e r - l e a d - z i n c  min ing  d i s t r i c t s .  A g e o l o g i c  map accompanies  t h e  
t h e s i s .  The o r e  d e p o s i t s  a t  t h e  Apache-Chapo mines  are  c o n t a c t  
m e t a s o m a t i c ,  w h i l e  t h e  d e p o s i t s  i n  the Fremont d i s t r i c t  a re  
v e i n -  and  f r a c t u r e - f i l l i n g .  Ment ions  t h a t  uranium w a s  d i s c o v e r e d  
a t  t h e  Napane mine and  claims were f i l e d  i n  1955 f o r  r a d i o a c t i v e  
d e p o s i t s .  - 

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e  and  H a t c h e t  Mountain 
a r e a ,  H ida lgo  County .  

S u i t s ,  V. J . ,  - s e e  Wenrich-Verbeek, 1979a ,b  

Sumner , W . ,  1980, Geology o f  t h e  Water Canyon-Jordan Canyon area,  



Socorro Cour , New Mexico: M.S. thesi New Mexico Inst. Mining 
and Tech., 1,- p., Yew Mexico Bureau Mi---i Mineral Resources, 
Open-file Rept. 135, 1 table, 37 figs., 1 pl., scale 1:12,000 

Describes Precambrian rhyolite of North Baldy, the Magdalena 
granite, Tertiary quartz monzonite stock, and rhyolite dikes. 
Briefly discusses the results of a partial scintillometer survey 
where it is reported that the Magdalena granite has the highest 
reading. No uranium anomalies were found and the author concluded 
that no evidence was found to indicate that the ~roterozoic rocks 
of the Magdalena Mountains are favorable for uranium deposits. 

Area: Magdalena Mountains, Socorro County. 

Sun, M.S., and Baldwin, B., 1958, Volcanic rocks of the Cienega area, 
Santa Fe County, ~ew'~exico: New Mexico Bureau Mines Mineral 
Resources, Bull. 54, 80 p., 14 tables, 8 figs., 6 pls., map 

Describes andesite breccia, augite monzonite, latite, and 
limburgite. Includes some modal and chemical analyses. 

Area: Sangre de Cristo Mountains, Santa Fe County. 

Sur, F.J., 1946, Exploration of'the Bishop Cap fluorspar project, Dona 
Ana County, New Mexico: U.S. Bureau Mines, Rept. Inv. RI-3946, 
7 p., tables, ,6 figs. 

Brief report on the fluorspar deposits-of Bishop Cap, Organ 
Mountains. These deposits include fluorite-quartz-calcite veins. 
Includes CaF2, CaC03, SiOZ, and BaSO, analyses on the ore. _ Area: Organ Mountains, Dona And County. 

Sur, F.J., 1947, Huckleberry spar mine, Catron County, New Mexico: U.S. 

c Bureau Mines, Rept. Inv., RI-4053, 11 p., 5 pls. 
Discusses the geology and ore deposition of fluorite deposits 

in the Mogollon Mountains. Host rocks include andesite, rhyolite, 
and altered andesites. Includes major-element analyses. 

Area: Mogollon-Datil volcanic province, Catron County. . 
Sutherland, P.K., - see Miller, J.P., and Montgomery, A., 1963 

Swinney, C.M., see Gillerman, E.G., Whitebread, D.H., Crowley, R.J., 
and ~leinhampl, F. J., 1954 

Ternpl.ain, C.J., and Dotterer,' F.E., 1978, Preliminary study of the 
uranium favorability of the Jornada del MuertO Basin and adjacent 
areas, south-central New Mexico: U.S. Dept. Energy, Open-file 
Rept. GJBX-80(78), 22 p., 3 tables, 7 figs. 

Mentions the occurrence of Precambrian granite, granite 
gneiss, aplite, and pegmatite dikes in the Caballo and Era 
Cristobal Ranges. Gives three occurrences of anomalous uranium: 
1) Precambrian shear zones in gneiss (0.02% eU 0 ) ,  2 )  fault 

3 8 zone with fluorite, and 3) fault zone between granite and syenlte 
dikes. 

Area: Caballo and Fra Cristobal Mountains, Sierra County:. 

Thaden, R.E., Santos, E.S., and Raup, O.B., 1967, Geologic map of the 
Grants quadrangle, Valencia County, New Mexico: U.S. Geol. 
Survey, Geol. Quad. Map GQ-681, scale 1:24,000 (now Cibola 
County) 



Geologi  nap showing t h e  d i s t r l b u t  I of  T e r t i a r y  r h y o l i t e .  
Uranium i s  found i n  a d j a c e n t  s e d i m e n t s .  

Area:  San J u a n  B a s i n ,  C i b o l a  County .  

Thomann, W . ,  i n  p r e p a r a t i o n ,  Igneous  and n e t a n o r p h i c  ,petrology o f  
T h u n d e r b i r d  F o r m a t i o n ,  E l  Paso County ,  Texas:  Ph .D .  t h e s i s ,  Un iv .  
Texas ( E l  P a s o )  

Area: F r a n k l i n  Moun ta ins ,  Texas .  

Thompson, M.L.,  - s e e  K o t t l o w s k i ,  F.E. ,  F lower ,  R . H . ,  a n d  F o s t e r ,  R . W . ,  
1956 

Thompson, S . ,  111, 1955a ,  Geology o f  t h e  s o u t h e r n  F r a  C r i s t o b a l  Range, 
S i e r r a  County ,  New Mexico: M.S. t h e s i s ,  Univ .  New Mexico, 75' p . ,  
5  f i g s . ,  3  p l s .  ( r e v i s e d  1960) 

Area:  F r a  C r i s t o S a l  Moun ta ins ,  S i e r r a  County .  

Thompson, S . ,  111, 1955b,  Geology o f  t h e  F r a  C r i s t o b a l  Ranqe, i n  Sou th -  
c e n t r a l  N e w  Mexico: N e w  Mexico Geo l .  Soc . ,  Guidebook 6 t h f  i e l d  
c o n f . ,  p .  155-157 

Ment ions  P recambr ian  g r a n i ' t e ,  s c h i s t ,  d i o r i  t e ,  a n d  pegmat i  tes 
o c c u r r i n g  i n  t h e  a r e a ,  D i s c u s s e s  t h e  o c c u r r e n c e  of  g o l d .  

Area: F r a  C r i s t o b a l  Moun ta ins ,  S i e r r a  County .  

Thompson, T. B . ,  1964, A s t r a t i g r a p h i c  s e c t i o n  of t h e  S i e r r a  Blanca 
v o l c a n i c s  i n  t h e  Nogal Peak a r e a ,  L i n c o l n  County ,  N e w  Mexico, - i n  
Ruidoso  c o u n t r y :  New Mexico G e o l .  Soc . ,  Guidebook 1 5 t h  f i e l d  
c o n f . ,  p .  76-78, 3  f i g s . .  

B r i e f  s t r a t i g r a p h i c  s e c t i o n  of  t h e  Nogal Peak a l k a l i c  i g n e o u s  
r o c k  complex.  

A r e a :  L i n c o l n  County p o r p h y r y  belt. 

Thompson, T . B . ,  1965, P e g m a t i t e s  of t h e  E l k  Mountain d i s t r i c t ,  San 
Miguel  County ,  New Mexico ( a b s  . ) , i n  S o u t h w e s t e r n  New Mexico I1 : 
New Mexico Geol.. Soc . ,  Guidebook 16th f i e l d  con£ . , p.  243 

D i s c u s s e s  t h e  o c c u r r e n c e s  of d i s c o r d a n t  pegmat i  t e s  n e a r  the 
Embudo G r a n i t e .  The p e g m a t i t e s  i n c l u d e  minor  amounts of 
r a r e - e a r t h  e l e m e n t s .  

Area:  S a n g r e  d e  C r i s t o  Moun ta ins ,  San Miguel  County.  

Thompson, T. B . ,  1968, Hydrothermal  a l t e r a t i o n  and m i n e r a l i z a t i o n  of  t h e  
R i a l t o  s t o c k ,  L i n c o l n  County ,  New Mexico: Econ. Geology,  v .  63,  
p .  943-949, 3  t a b l e s ,  8  f i g s .  

The R i a l t o  s t o c k  c o n s i s t s  of d o m i n a n t l y  h o r n b l e n d e - b i o t i  t e  
monzoni t e .  E i g h t  known b r e c c i a  zones o c c u r  w i t h i n  t h e  s t o c k  a n d  
a r e  h y d r o t h e r m a l l y  a l t e r e d  t o  q u a r t z  a n d  s e r i c i t e .  The 
p o r p h y r i t i c  a l t e r a t i o n  zone h a s  been  i n v a d e d  by m a g n e t i t e  a n d  
s p h e n e  v e i n l e t s  . Molybdenum and copper  m i n e r a l i z a t i o n  o c c u r  
w i t h i n  t h e  s t o c k  n e a r  o r  w i t h i n  t h e  breccia zones .  I n c l u d e s  .. 

s p e c t r o c h e m i c a l  and modal a n a l y s e s  of t h e  s t o c k .  M i n e r a l  z o n a t i o n  
c o n s i s t s  of copper  s u r r o u n d e d  by molybdenum s u r r o u n d e d  by 
m a g n e t i t e .  

Area: L i n c o l n  County  p o r p h y r y  b e l t .  

Thompson, T. B . ,  1972, S i e r r a  Blanca  igneo1.1~ complex,  N e w  Mexico: G e o l  . 



Soc. Americz. B u l l . ,  v .  53, p .  2,341-2, 5 ,  7 f i g s .  
A detai led discussion of Ter t iary monzoni t e  t o  quartz syeni t e  

stocks,  s i l l s ,  and dikes intruding the andesi t e ,  t rachytes ,  and 
l a t i  tes . Includes detai led geochemical analys'es . 

Area: Lincoln County porphyry b e l t .  

Thompson, T. B., 1973, Mineral deposits of Nogal and Bonito mining 
d i  s t r i , c t s ,  New Mexico: New Mexico Bureau Mines Mineral Resources, 
Circ. 123, 30 p . ,  15 f i g s . ,  sca le  1 inch = 1 m i  

Describes the S ier ra  Blanca volcanics ( t rachyte  porp3yry and 
andesi t e )  , Rialto stock (monzoni t e )  , Bonito Lake stock (syeni t e )  , 
Three Rivers stock ( leucocrat ic  syeni t e  porphyry), diabase 
porphyry, diabase, rhyol i te ,  l a t i t e ,  and phonolites. Includes 
chemical analyses and a  geologic map. 

Area: Lincoln County porphyry b e l t .  

Thompson, T . B . ,  and Giles ,  D . L . ,  1974, Orbicular rocks of the Sandia 
Mountains, N e w  Mexico: Geol. Soc. America, Bull. ,  v .  85, p. 911-' 
916,  3 t ab les ,  6 f i g s .  

Describes three types of orbicular rocks within a  b io t i t e -  
r ich Precambrian granite:  1) multi-shelled orbicules with a  core 
of b i o t i t e  monzoni t e  surrounded by b i o t i t e  and plagioclase s h e l l s ,  
2 )  plagioclase orbicules,  and 3 )  plagioclase or hornfels core 
surrounded by b i o t i t e  and plagioclase bands. Includes chemical 
analyses of the orbicules and summarizes the charac ter i s t ics  of 
the orbicular rocks. 

Area: Sandia Mountains, Bernali l lo County. 

Thompson, T . B . ,  and Giles ,  D.L., 1980, Igneous or igin of the orbicular 

C rocks of the Sandia Mountains, New Mexico--Discussion: Geol . Soc. 
America, B u l l . ,  v .  91, p. 245-246 

Presents opposing viewpoint on an a r t i c l e  by Enz and others 
( 1979 and 1980) concerning the orbicular rocks of the Sandia 
Mountains. Thompson and Giles (1974) favored a  metasomatic 
or ig in .  Concludes that the new information presented by Enz and 
others (1979) does not resolve the controversy concerning the 
or ig in  of these rocks. 

Area: Sandia Mountains, Bernal i l l 0  County. 

Tliompson, T . B . ,  - see Giles,  D .L . ,  1972 

Thorman, C.H., 1977, Geologic map of the Coyote Peak and Brockman 
quadrangles, Hidalgo and Grant Counties, New Mexico: U.  S. Geol. 
Survey, Misc. Field Studies Map, MI?-924, sca le  1  :24,,000 

Geologic map showing the d is t r ibut ion  of Ter t iary andesi te ,  , 
granodiori te,  rhyol i te ,  and quartz l a t i t e .  Includes some chemical 
analyses. 

Area: Mogollon-Datil volcanic province, Hidalgo and Grant 
Counties. " 

Thorman, C . H . ,  and Drewes, H . ,  1978a, Cretaceous-early Tert iary h is tory  
of the northern Pyramid Mountains, southwestern New Mexico, in 
Land of Cochi se  (southeastern Arizona) : New Mexico Geol. Soc., 
Guidebook 29th f i e l d  con£. , p. 215-218, 2 f igs .  

, Brief ly  describes andesites,  the Lordsburg granodiori t e  



s t o c k ,  a p l i  d i k e s ,  r h y o l i t e  v e n t s  an(  r e c c i a  p i p e s ,  q u a r t z  
v e i n s ,  a n d  l a t i  t e  d i k e s .  B r i e f l y  d e s c r i ' o e s  c o p p e r - s i l v e r - g o l d -  
l e a d  d e p o s i t s .  

Area:  Pyramid Mounta ins ,  H ida lgo  County .  

Thorman, C.H., a n d  Drewes, H . ,  1978b,  G e o l o g i c  map o f  t h e  Gary  a n d  
Lordsburg  q u a d r a n g l e s ,  H ida lgo  County ,  N e w  Mexico: U .  S. Geol- . 
S u r v e y ,  Misc .  I n v . ,  1-1151, s c a l e  1 :24 ,000  

G e o l o g i c  map of  t h e  Gary a n d  Lordsburg  7  112-min q u a d r a n g l e s ,  
H ida lgo  County .  Shows t h e  d i s t r i b u t i o n  of r h y o l i t e  b r e c c i a ,  
a n d e s i t e  of  S h a k e s p e a r e ,  a n d e s i t e  f l o w s  of Gore Canyon, a p l i t e ,  
g r a n o d i o r i t e ,  i n t r u s i v e  r h y o l i t e ,  l a t i t e  p o r p h y r y  d i k e s ,  r h y o l i t e  
f l o w  of Pyramid Peak ,  r h y o l i t e  t u f f  o f .  Dogshead, r h y o l i t e  t u f f ,  
r h y o l i t e  of  Mudhole Draw, a n d  Moonstone r h y o l i t e  a sh - f low.  

Area:  Pyramid Mounta ins ,  H ida lgo  County .  

Thorman, C.H., a n d  Drewes, H., 1979, G e o l o g i c  map o f  parts of t h e  
Grandmother Mounta ins  E a s t  and  Grandmother Mounta ins  W e s t  
q u a d r a n g l e s ,  Y e w  Mexico: U.  S. G e o l  . Survey ,  Misc. F i e l d  S t u d i e s  
Map MF-1088, sca le  1 :24 ,000  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  and  d e s c r i p t i o n  o f  
l a t i t e  of C l a b b e r  Top H i l l ,  r h y o l i t e  a sh - f low t u f f s ,  a n d  b a s a l t i c  
a n d e s i  t e s  . 

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  Luna County .  

Thorman, C.H., - s e e  Drewes, H . ,  1980 

T i l t o n ,  G . R . ,  - see A l d r i c h ,  L. T., W e t h e r i l l ,  G.W. ,  a n d  D a v i s ,  G.L., 1958 

c T i m m ,  B . C . ,  1941,  The g e o l o g y  o f  t h e  s o u t h e r n  Cornudas Mounta ins ,  Texas 
a n d  New Mexico: M.S. t h e s i s ,  Univ.  Texas ( E l  P a s o ) ,  56 p . ,  
2 f i g s . ,  10  p l s . ,  s c a l e  1 i n c h  = 1 . 2  m i  

D e s c r i b e s  t h e  g e o l o g y  o f  t h e  s o u t h e r n  Cornudas Mounta ins ,  
i n c l u d i n g  San A n t o n i o  Mounta in ,  Washburn Mounta in ,  a n d  Cha t f  i e l d  
Mountain.  I n c l u d e s  d e t a i l e d  p e t r o g r a p h i c  d e s c r i p t i o n s  of t h e  
a l k a l i  i gneous  i n t r u s i v e s ,  i n c l u d i n g ;  a n a l c i  t e  n e p h e l i n e  s y e n i  t e ,  
a n a l c i  t e  n e p h e l  ine -  s y e n i  t e  p o r p h y r y ,  a n d  phonol  i t e  po rphyry .  

A r e a :  Cornudas Mounta ins ,  O t e r o  County.  

Timmcr, R. S., - see  Woodward, L. A., 1979 

T i t l e y ,  S. R . ,  1959, G e o l o g i c a l  summary o f  t h e  Magdalena min ing  d i s t r i c t ,  
S o c o r r o  County ,  New Mexico,  i n  W e s t - c e n t r a l  N e w  Mexico; New Mexico 
Geol. Soc . ,  Guidebook 1 0 t h  f i e l d  c o n f .  , p. 144-148, 3 f i g s .  

B r i e f l y  d e s c r i b e s  t h e  i g n e o u s  r o c k s  of the Magdalena a r e a .  
P recambr ian  g a b b r o ,  f  e l s i  t e ,  g r a n i t e ,  a n d  d i a b a s e  and  T e r t i a r y  
a n d e s i  t e ,  l a t i t e ,  r h y o l i t e  p o r p h y r y ,  g r a n i t e ,  a n d  monzoni t e  a re  
found  w i t h i n  the d i s t r i c t .  Describes t h e  l e a d - z i n c  r e p l a c e m e n t  
d e p o s i t s .  

A r e a :  Magdalena Mounta ins ,  S o c o r r o  County .  

Tonking ,  W . H . ,  1957, Geology o f  P u e r t e c i  t o  q u a d r a n g l e ,  S o c o r r o  County ,  
N e w  Mexico: N e w  Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  B u l l .  41, 
67  p . ,  3 t a b l e s ,  9 f i g s . ,  1 p l . ,  scale  1 :48 ,000  

D e s c r i b e s  t h e  S p e a r s ,  Hells Mesa, a n d  La J a r a  Peak Members 



of the Datii r-ormation and syendiorite sills, dikes, and plugs. 
Includes modal and.chemica1 analyses. 

Area: Mogollon-Datil volcanic province, Socorro County. 

Towle, C.C., .Jr., and Rapaport, I., 1952, Uranium deposits of the Grants 
district, New Mexico: Mining and Eng., v. 4, no. 11, p. 1,037- 
1,040, figs. 

Mainly discusses the uranium in the sedimentary rocks, but 
mentions the nearby Precambrian rocks in the Zuni Mountains and 
the Tertiary igneous rocks of Mount Taylor. 

Area: Zuni Mountains and Mount Taylor, Cibola County. 

Treiman, A.H., 1977, Precambrian geology of the Ojo Caliente quadrangle, 
Rio Arriba and ~ a o s  Counties, New Mexico: M.S. thesis, Stanford 
University, 93 p.,. 22 figs., 3 tables, 3 pls., scale 1:12,000 

Descr.ibes the Precambrian geology and metamorphism of the 
Ojo Caliente 7 112-min quadrangle. Describes an unconformity 
within the Canado Pueblo Group (~recambrian). Below the 
unconformity, the rocks are metapelites, amphibolites, and 
metarhyolites; while above the unconformity the rocks are 
metapelites, conglomerate, metarhyolites, and amphibolites. 
Includes modal analyses of-the meta-igneous rocks and a geologic 
map and cross section of the area. . 

Area: Tusas Mountains, Rio Arriba County. 

- Tschanz, C.M., 1958, Radioactive phonolite and associated thorium-rare- 
earth-niobium veins in the Laughlin Peak area, Chico Hills, Colfax 
County, New Mexico: U.S. Geol. Survey, Trace Elements Inv. Rept. 

C TEI-230, 4 p. 
Radioactive veins associated 'with a thick radioactive . 

phonolite sill (~ertiary) occurring near Laughlin Peak are briefly 
described in this report. Thorium, iron, and niobium minerals are 

- 

reported to occur in the vein. 
Area: Chico Hills, Colfax County. 

Twenhofel, W.S., and Brick, K.L., 1956, The geology of thorium deposits 
in the United States: U.N. Internat. Conf. Peaceful uses Atomic 
Energy, 1st Proc., Geneva, v. 6, p. 562-567, 1 fig. 

De~cribes the geology of thorium deposits, including vein 
deposits related to alkalic igneous rocks. Mentions the 
occurrence of thorium veins in the Gallinas Mountains, Lincoln 
County. 

Area: Lincoln County porphyry belt. 

U.S. Atomic Energy Commission, 1970, Preliminary reconnaissance for 
'ux'ariium in New Mexico, 1950-1958: U.S. Atomic Energy Comm., 
WE-160; Supt. of Doc., Tech. Information Division, TID U651, 
224 p. 

This collection of 1-3-page field reconnaissance reports of 
uranium and thorium prospects, mines, and occurrences represents 
preliminary field work done in the 1950's by Atomic Energy 
Commission geologists. Includes some radiometric and chemical 
analyses. 

Area: Statewide. 

b U.S. Bureau of Mines, - see U.S. Geological Survey and New Mexico Bureau 



Mines Miner Resources, 1980 

~ e ~ a r t m e n t  of Energy, 1980, ~n-assessment report on uranium i n  the 
United States of America: U .  S. Dept . Energy, Rept . GJO-111 (80) , 
150 p. ,  60 tab les ,  92 f i g s . ,  2 appendices, microfiche. 

Thi s progress report on the NURE ( National Uranium Resource 
Evaluation) program discusses recent assessment of uranium 
resources i n  the United S ta te s ,  including New Mexico. Four 
nonsands tone uranium deposits i n  Mew Mexico are  considered 
t o  contain uranium reseryes: the Madera Limestone, San Mateo 
Mountains; Precambrian g ran i t i c  rocks, Burro Mountains; 
Popotosa Formation, Ladron Mountains; and Yeso Formation, 
Chupadera Mountains (Socorro Basin).  

Area: Mogollon-Dat i 1 volcanic provence, Ladron Mountains , 
Burro Mountains, Socorro Basin. / 

U .  S.Geologica1 Survey, compiler, 1965, Mineral and water resources of 
New Mexico: New Mexico Bureau Mines Mineral Resources, B u l l .  87, 
437 p . ,  56 tab les ,  89 f igs .  

Briefly describes the geology and petrology of Precambrian 
and Tert iary igneous rocks. Discusses the occurrences of uranium 
and thorium throughout the s t a t e .  Also includes occurrences of 
f l u o r i t e ,  pegmati t e s ,  and other commodities throughout New Mexico. 
Includes maps and tables showing and describing the occurrences 
of uranium, thorium, f l u o r i t e ,  pegmatites, and other commodities. 

Area: . Statewide. 

U . S .  Geological Survey, U . S .  Bureau of Mines, and New Mexico Bureau 
Mines and Mineral Resources, 1980, Mineral resources of the Pecos 
Wilderness and adjacent areas,  Santa Fe, San Miguel, Mora, Rio 
Arriba, and Taos Counties, New Mexico: U . S .  Geol. Survey, Open- 
f i l e  Rept. 50-382, 103 p. ,  4 t ab les ,  1 5 , f i g s . ,  6 p l s . ,  s ca le  
1 :48,000 

This comprehensive report describes the geology and mineral 
resources of the Precambrian rocks i n  and around the Pecos 
Wilderness area, Sangre de Cr is to  Mountains. This area consis ts  
of Precambrian s t r a t i f i e d  rocks (including conglomerates), 
gnei sses ,  in t rusives ,  volcanics , and syeni tes  . Discusses the 
poss ib i l i ty  of uranium occurring along the J i c a r i l l a  f a u l t  and i n  
pegmat i tes  . Includes good geologic descriptions of the mines, 
prospects, and mineralized areas and includes mine maps and sample 
analyses. One tab le  gives the uranium and thorium determinations 
of quartz porphyry ( 4  samples), syeni te  ( 5  samples) and 
melasyenite ( 3  samples) i n  the area.  

Note: Individual authors a re  R.H.  Moench, S . J .  Surley, L. 
Cordell ( U .  S. Geological Survey), J . M .  Robertson (New Mexico 
Bureau of Mines and Mineral ~ e s o u r c e s )  , and M.E. Lane (u .S .  Bureau 
of Mines). 

Area: Sangre de Cr is to  Mountains, Santa Fe, San Miguel, 
Mora, Rio Arriba, and Taos Counties. 

Van Alstine,  R.E., 1976, Continental r i f t s  and lineaments with major 
fluorspar d i s t r i c t s :  Econ. Geology, v. 71,  p. 977-986, 2 f i g s .  

Relates the Fluori te  Ridge, Cooke's Peak, Burro Mountains, 
Gila and Mogollon Mountains, Sierra  Caballo, Sierra  Cuchillo, 



G a l l i n a s ,  a Zuni f l u o r s p a r  and t h e  Q t a  molybdenum-f luorspar  
d i s t r i c t s  t o  t h e  R i o  Grande r i f t  zone.  S u g g e s t s  t h a t  t h e  
a s s o c i a t i o n  of  t h e s e  f l u o r s p a r  d i s t r i c t s  t o  c o n t i n e n t a l  r i f t s  may 
b e  a r e g i o n a l  g u i d e  i n  t h e  s e a r c h  f o r  new f l u o r s p a r  d i s t r i c t s  
( a n d  p e r h a p s  uranium d e p o s i t s ? ) .  The f l u o r s p a r  i s  o f t e n  
accompanied by economic q u a n t i t i e s  of uranium,  molybdenum, l e a d ,  
z i n c ,  b a r i t e ,  t h o r i u m ,  n iob ium,  t i n ,  b e r y l l i u m ,  a n d / o r  r a r e - e a r t h  
e l e m e n t s .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  Black  and  ~ o o k e '  s 
Ranges ,  Bur ro  Mounta ins ,  S i e r r a  C a b a l l o ,  S i e r r a  C u c h i l l o ,  Zuni 
Moun ta ins ,  a n d  S a n g r e  d e  C r i s t o  Moun ta ins ,  H i d a l g o ,  S i e r r a ,  G r a n t ,  
Luna, Dona Ana, S o c o r r o ,  C i b o l a ,  a n d  S a n t a  F e  C o u n t i e s .  

Van d e r  Spuy,  P.M., 1970, G e o l o g i c a l  and geochemical- i n v e s t i g a t i o n s  o f  
g e o p h y s i c a l  anomal i e s  , S i e r r a  R i c a ,  H ida lgo  Coun ty ,  Mew Mexico: 
M.S. t h e s i s ,  Co lo rado  Schoo l  Mines;  New Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  O p e n - f i l e  Rep t .  62, 156 p . ,  3  t a b l e s ,  32 f i g s . ,  
6 p l s . ,  scale  1 : 1 2 , 0 0 0  

D e s c r i b e s  l a t i t e - d a c i t e ,  g r a n i t e ,  l amprophyre  d i k e s ,  l a t i t e ,  
r h y o l i t e  p o r p h y r y ,  f e l s i  t e ,  q u a r t z  l a t i t e ,  and  r h y o l i t e .  I n c l u d e s  
c h e m i c a l  a n a l y s e s  (Cu, Pb, Zn, Mo). 

Area: H a t c h e t  Mountains  a r e a ,  H ida lgo  County .  

V i z c a i n o ,  H . P . ,  ~ ' ~ e i l l . ,  A . J . ,  and,  D o t t e r e r ,  F.E. ,  1978, P r e l i m i n a r y  
s t u d y  of  t h e  f a v o r a b i l i t y  f o r  uranium i n  t h e  Madera L imes tone  a n d  
C u t l e r  and  Chi n l e  Format ions  of t h e  S i e r r a  Nacimiento-Jemez 
Mounta ins  a r e a ,  New Mexico: U.S. D e p t .  Energy,  O p e n - f i l e  R e p t .  
GJBX-4( 78)  , 18 p . ,  2  t a b l e s ,  2  f i g s . ,  3  p l s .  

I n c l u d e s  n i n e  uranium a n a l y s e s  of t h e  B a n d e l i e r  T u f f  

c , (4-17  ppm U 308)  and  t h r e e  a n a l y s e s  of t h e  P recambr ian  g r a n i t e  
(3-6 PPm U308) e n t i  s t h a t  t h e  s o  rce of  uranium i n  t h e  
s e d i m e n t s  may be From ?fie Igneous  r o c f s .  

Area:  Nac imien to  and Jemez Mounta ins ,  Sandoval  and R i o  
A r r i b a  C o u n t i e s .  

Wagner, H . C . ,  - see G r i g g s ,  R . L . ,  1966 

Walker ,  G . W . ,  a n d  O s t e r w a l d ,  F.W., 1956, U r a n i f e r o u s  m a g n e t i t e - h e m a t i t e  
d e p o s i t  a t  t h e  P r i n c e  mine ,  L i n c o l n  County ,  New Mexico: Econ. 
Geology,  v .  51,  p. 213-222, 1 t a b l e ,  3 figs. 

D e s c r i b e s  t h e  pyrometasomat i c  u r a n i f e r o u s  magnet i  t e - h e m a t i  t e  
d e p o s i t  w i t h i n  t h e  Permian s e d i m e n t s  n e a r  t h e  Lone Mounta in  
rnonzoni t e  s t o c k .  B r i e f l y  d e s c r i b e s  t h e  monzoni t e  s t o c k  which i s  
l o c a l l y  p o r p h y r i t i c .  F l u o r i t e  and  s u l f i d e s  o c c u r  w i t h i n  v e i n s  i n  
an  a u r e o l e  a s s o c i a t e d  w i t h  t h e  d e p o s i t .  I n c l u d e s  s p e c t r o g r a p h i c  
a n a l y s e s .  The d e p o s i t  c o n t a i n s  0 .01  5-0.031% uran ium.  

Area: L ~ I I L ' U ~ I I  County p o r p h y r y  belt .  

Walke r ,  G.W. ,  a n d  O s t e r w a l d ,  F.W., 1963, I n t r o d u c t i o n  t o  t h e  g e o l o g y  ..of 
u ran ium-bea r ing  v e i n s  i n  t h e  con te rminous  U n i t e d  S t a t e s :  U.S. 
G e o l .  Survey ,  P r o f .  Paper  455-A, p .  1-28, 1 t a b l e ,  s c a l e  
1 : 5 ,  000 ,000  

C l a s s i f i e s  u ran ium-bea r ing  v e i n s  a s :  1)  f  l u o r i  t e - b e a r i n g  
v e i n s ,  2) base -me ta l  s u l f i d e  v e i n s ,  3 )  v e i n s  of uranium 
m i n e r a l s ,  4)  m a g n e t i t e  o r  other i r o n - b e a r i n g  v e i n s ,  5 )  t ho r ium-  



o r  r a r e - e a r  ,.. , e l e m e n t - b e a r i n g  v e i n s ,  6 :  b r a n n e r i  t e - b e a r i n g  q u a r t z  
v e i n s  , 7)  d a v i d i  t e - b e a r i n g  v e i n s ,  a n d  8)  h y d r o c a r S o n - r i c h  
u ran ium-bea r ing  v e i n s .  I 9 c l u d e s  a  t a b l e  l i s t i n g  u r a n i u m - b e a r i n g  
v e i n s  i n  t h e  U n i t e d  S t a t e s - - i n c l u d i n g  3 2  l o c a l i t i e s  from N e w  
Mexico . 

Area: C o l f a x ,  Rio A r r i b a ,  San J u a n ,  C i b o l a ,  San M i g u e l ,  
S a n t a  F e ,  B e r n a l i l l o ,  T o r r a n c e ,  S o c o r r o ,  L i n c o l n ,  C a t r o n ,  G r a n t ,  
Luna, H i d a l g o ,  and  Dona Ana C o u n t i e s .  

Walke r ,  R. L., s e e  J o n e s ,  L.M., a n d  ~ t o i m e r ,  J . C . ,  J r . ,  1974 

Wal ton ,  A. W . ,  S a l t e r ,  T. L . ,  a n d  Z e t t e r l u n d ,  D . ,  1980a ,  Pos t -emplacement  
uranium m o b i l i t y  i n  an ash-f'low t u f f  and s e v e r a l  r h y o l i t e  l a v a s  
( a l l  O l i g o c e n e )  from H i d a l g o  County ,  N e w  Mexico ( a b s . ) :  Am. 
A s s o c .  Pe t ro leum G e o l o g i s t s ,  Sou thwes t  S e c . ,  Ann. Mtg. ,  Prog .  
and  Abs. ,  p .  60;  1981,  B u l l . ,  v .  65, p .  771 

"Uranium i s  c o n c e n t r a t e d  i n  h i g h l y  evo lved- ,  s i l i c a -  o r  
a l k a l i - r i c h  magmas d u r i n g  f r a c t i o n a l  m e l t i n g  or d i f f e r e n t i a t i o n .  
A s  t h e s e  magmas c r y s t a l l i z e ,  t h e  uranium may be d i s s e m i n a t e d  
t h r o u g h  t h e  r o c k  or r e l e a s e d  i n t o  t h e  s u r r o u n d i n g s .  Uranium t h a t  
i s  r e l e a s e d  e i t h e r  d u r i n g  c r y s t a l l i z a t i o n  o r  s u b s e q u e n t l y  d u r i n g  
w e a t h e r i n g  ,or  a l t e r a t i o n  o £  t h e  p r o d u c t s  of g l a s s  c r y s t a l l i z a t i o n  
c a n  be c o n c e n t r a t e d  i n t o  s e c o n d a r y  d e p o s i t s .  

"We i n v e s t i g a t e d  t h e  d i s t r i b u t i o n  o f  uranium and o t h e r  t r a c e  
and  minor  e l e m e n t s  i n  a  ma jo r  welded a sh - f low t u f f  ( t h e  G i l l e s p i e  
T u f f )  a n d  i n  s e v e r a l  r h y o l i t e  f l o w  u n i t s .  These  i n v e s t i g a t i o n s  
i n c l u d e d  p e t r o g r a p h i c  examina t  i o n  t o  d e t e c t  c h a r a c t e r i  s t i c  
t e x t u r e s  p roduced  d u r i n g  t h e  p r o c e s s  of c r y s t a l l i z a t i o n ,  a n d  - 
compar i son  of t h e  chemica l  composi t i o n  of  r o c k s  t h a t  had  a n  
i d e n t i c a l  o r i g i n a l  c o m p o s i t i o n ,  b u t  c r y s t a l l i z e d  by d i f f e r e n t  
p r o c e s s e s .  I n  a l l  u n i t s  i n v e s t i g a t e d ,  u n a l t e r e d  v i t r o p h y r e s  were  
u s e d  t o  i n d i c a t e  i n i t i a l  c o n t e n t  of uranium and e l e m e n t s .  

"The major  p r o c e s s  of c r y s t a l l i z a t i o n  i n  t h e s e  r o c k s  i n v o l v e d  
g rowth  of  s p h e r u l i t i c  and  l a r g e  c r y s t a l  u n i t s  i n  a  s u p e r c o o l e d  
magma, b e g i n n i n g  a t  t e m p e r a t u r e s  some 200 d e g r e e s  C below t h e  
l i q u i d s  and c o n t i n u i n g  a t  lower  d e g r e e s  of s u p e r c o o l i n g .  T h i s  i s  
n o t  s t r i c t l y  d e v i  t r i  f  i c a t i o n  b e c a u s e  i t  p r o b a b l y  o c c u r s  above t h e  
g l a s s  t r a n s i t i o n  t e m p e r a t u r e .  S e v e r a l  d i s t i n c t l y  d i f f e r e n t  
t e x t u r e s  p r o b a b l y  r e s u l t  from d i f f e r e n t  c r y s t a l l i z a t i o n  
c o n d i t i o n s .  Vapor p h a s e  c r y s t a l l i z a t i o n  i s  r a r e  i n  t h e  G i l l e s p i e  
T u f f .  "Granophyr i c"  t e x t u r e  i s  common i n  b o t h  l a v a s  and t h e  
G i l l e s p i e  t u f f .  I n  o t h e r  a r e a s ,  r o c k s  d i s p l a y i n g  t h i s  t e x t u r e  
may h a v e  l o s t  some uranium,  s u g g e s t i n g  t h a t  v o l c a n i c  r o c k s  i n  
H i d a l g o  County  may h a v e  r e l e a s e d  c o n s i d e r a b l e  amounts d u r i n g  
c r y s t a l l i z a t i o n . "  

Area:  H ida lgo  County .  

Wal ton ,  A.W., S a l t e r ,  T .L . ,  a n d  Z e t t e r l u n d ,  D . ,  1980b,  Uranium p o t e n t i a l  
o f  s o u t h w e s t e r n  N e w  Mexico ( s o u t h e r n  H i d a l g o  c o u n t y )  , i n c l u d i n g  
o b s e r v a t i o n s  on c r y s t a l l i z a t i o n ,  h i s t o r y  o f  l a v a s  and  a s h  t u f f s  
and  t h e  r e l e a s e  of  uranium from them-- f ina l  r e p o r t :  U.S. Dept .  
Energy ,  O p e n - f i l e  R e p t .  GJBX-169(80),  114  p . ,  17 t a b l e s ,  16  f i g s . ,  
5 a p p e n d i c e s  

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of a  s t u d y  t o  e v a l u a t e  t h e  
uranium p o t e n t i a l  of s o u t h e r n  H i d a l g o  County .  The g e n e r a l  g e o l o g y  



( i n c l u d i n g  r t i a r y  v o l c a n i c  a c t i v i t y )  h e m i c a l  r e s u l t s ,  a n d  
uranium m o b i l i t y  a r e  d i s c u s s e d .  Major- and minor-e lement  a n a l y s e s  
a r e  l i s t e d  i n  t h e  a p p e n d i c e s .  Anomalous uranium v a l u e s  i n  stream 
s e d i m e n t s ,  w a t e r  s a m p l e s ,  a n d  whole r o c k s  a r e  t a b u l a t e d .  A t a b l e  
of  f i v e  uranium o c c u r r e n c e s  i n  s o u t h e r n  Hida lgo  County ,  i n c l u d i n g  
l o c a t i o n s ,  name, p r o d u c t i o n ,  a n d  uranium m i n e r a l i z a t i o n  i s  
i n c l u d e d .  I t  i s  conc luded  t h a t  t h e  r e s u l t s  of t h i s  s t u d y  i n d i c a t e  
t h a t  n e i t h e r  t h e  l a v a s  no r  t h e  a s h  f l o w s  of t h e  a r e a  a r e  l i k e l y  
t o  have  Seen  s o u r c e s  f o r  uranium d e p o s i t s .  

Area:  H ida lgo  County.  

Wanek, A . A . ,  1963,  Geology and  f u e l  r e s o u r c e s  of t h e  s o u t h w e s t e r n  p a r t  
o f  t h e  Raton  c o a l  f i e l d ,  C o l f a x  County ,  New Mexico: U.S. G e o l .  
Survey ,  Coal  I n v .  Map C-45, 2 s h e e t s ,  s c a l e  1 i n c h  = 1 m i  

G e o l o g i c  map showing t h e  d i s t . r i b u t i o n  of  d a c i t e  and  d a c i t e  
p o r p h y r y .  

Area: Raton  and C l a y t o n  v o l c a n i c  f i e l d  and  Ch ico  H i l l s ,  
Col f a x  County.  

Wanek, A.A. ,  - s e e  W i l p o l t ,  R . H . ,  1951 

Wargo, J . G . ,  1964,  Geology o f  a  d i s s e m i n a t e d  copper  d e p o s i t  n e a r  
C e r r i l l o s ,  N e w  Mexico: Eoon. Geology,  v .  59, p. 1 ,  525-1,538,  7 
f i g s .  

D e s c r i b e s  t h e  g e o l o g y  a n d  p e t r o l o g y  o f  T e r t i a r y  monzoni t e  . 

p o r p h y r y ,  a n d e s i  t e  f l o w s  and i n t r u s i v e s ,  t h e  F rank1  i n  H i l l  i g n e o u s  
s e r i e s  ( s y e n i  t e ,  a n d e s i n e  monzoni t e  p o r p h y r y ,  a n d  a u g i  t e - b i o t i  t e  
monzoni t e )  , monzoni t e ,  a n d  basa l t .  Copper i s  a s s o c i a t e d  w i t h  t h e  
monzoni t e  p o r p h y r y  which i n v a d e d  t h e  monzoni t e  and  s y e n i  te .  

Area:. O r t i z  Moun ta ins ,  S a n t a  F e  County .  

W a t t s ,  K . C . ,  - s e e  Alminas ,  H . V . ,  G r i f f i t t s ,  W.R., S iems,  D.L., 
K r a x b e r g e r ,  V. E . ,  a n d  C u r r y ,  K .  J . ,  1975 

Weber, R. H . ,  1963., Cenozo ic  v o l c a n i c  r o c k s  of S o c o r r o  County ,  i n  S o c o r r o  
r e g i o n :  New Mexico Geo l .  Soc . ,  Guidebook 1 4 t h  f i e l d  c o n c ,  p .  
132-143, 2 f i g s .  

Summarizes t h e  o c c u r r e n c e  of  r h y o l i t e ,  l a t i t e ,  a n d  a n d e s i t e  
i n  S o c o r r o  County.  D i s c u s s e s  t h e  o c c u r r e n c e  of  t h e s e  r o c k s  i n  
t h e  L e m i t a r ,  Ladron ,  Bear, G a l l i n a s ,  San Mateo,  a n d  Magdalena 
Mounta ins ,  a n d  S i e r r a  C u c h i l l o .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  S o c o r r o  County .  

Weber, R. H . ,  a n d  B a s s e t t ,  W.A., 1963, K-Ar a g e s  of T e r t i a r y  v o l c a n i c  
a n d  i n t r u s i v e  r o c k s  i n  S o c o r r o ,  C a t r o n ,  a n d  G r a n t  C o u n t i e s ,  N e w  
Mexico,  i n  S o c o r r o  r e g i o n :  N e w  Mexico Geo l .  Soc . ,  Guidebook 
1 4 t h  f i e l d  con£ . ,  p .  220-223, 1 t a b l e  

B r i e f l y  d e s c r i b e s  T e r t i a r y  monzoni t e s  and  g r a n i  t e s t  i n c l u d i n g  
K-Ar  a g e s  of the Mogol lon-Da t i l  v o l c a n i c  f i e l d .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  S o c o r r o ,  C a t r o n ,  a n d  
Gran t  C o u n t i e s .  

Weber, R. H . ,  a n d  W i l l i a r d ,  M.E., 1959a ,  Reconna i s sance  g e o l o g i c  map o f  
MogoPlon 30-min q u a d r a n g l e :  N e w  Mexico Bureau Mines M i n e r a l  
R e s o u r c e s ,  Geo l .  Map 10 ,  s c a l e  1 :126,720 



Geol..og-- map showing t h e  d i s t r i b u t  3 of  T e r t i a r y  r h y o l i t e ,  
q u a r t z  l a t ' i t e ,  l a t i t e ,  and  a n d e s i t e  of t h e  D a t i l  F o r m a t i o n .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t  r o n  and G r a n t  
C o u n t i e s .  

Weber, R. H . ,  a n d  W i l l a r d ,  M.E., 1959b, Reconna i s sance  g e o l o g i c  map o f  
Rese rve  30-min q u a d r a n g l e :  New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  G e o l .  Map, 12 ,  s c a l e  1 : 1 2 6 , 7 2 0  

G e o l o g i c  map 'showing t h e  d i s t r i b u t i o n  of  T e r t i a r y  r h y o l i t e ,  
l a t i t e ,  a n d  a n d e s i t e  of t h e  D a t i l  Fo rmat ion .  

Area:  Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  County .  

Weber, R.H. ,. - s e e  W i l l a r d ,  M.E.  ; and  Kue l lmer ,  F. J . ,  1961 

Wedow, H. ,  J r . ,  s e e  E r i c k s e n ,  G.E., 1976;  and  E r i c k s e n ,  G .E . ,  E a t o n ,  
G.P.,  and  L e l a n d ,  G .  R., 1970 

W e i s n e r ,  R . C . ,  - s e e  S a n t o s ,  E. S . ,  . a n d  H a l l ,  R. B., 1975 

W e l l s ,  R . C . ,  - see H e s s ,  F . L . ,  1930 

Wenrich-Verbeek, K . J . ,  1977, Anomalous uranium i n  t h e  w a t e r s  of the R i o  
O j o  C a l i e n t e ,  N e w  Mexico, i n  S h o r t  p a p e r s  of t h e  U.S. Geo l .  
S u r v e y ,  Uranium-Thorium symposium 1977 : U.S. G e o l  . Survey ,  C i r c .  
753,  p .  73-75, 1 t a b l e ,  1 f i g .  

S h o r t  p a p e r  summarizes a  s t r eam-sed imen t  and s p r i n g - w a t e r  
s a m p l i n g  program i n  t h e  Tusas  Mounta ins .  Conc ludes  t h a t  w a t e r  
samples  from s p r i n g s  were more v a l u a b l e  t h a n  s e d i m e n t  samples  i n  
l o c a t i n g  a n  anomalous a r e a  of  uranium i n  t h e  T e r t i a r y - Q u a t e r n a r y  
s e d i m e n t s  or i n  t h e  P recambr ian  r o c k s .  

Area: Tusas  Mounta ins ,  Rio A r r i b a  County .  

Wen-rich-Verbeek, K .  J . ,  and  S u i t s ,  V. J . ,  1979a,  Chemical  d a t a  and  
s t a t i s t i c a l  a n a l y s e s  from a uranium hydrogeochemica l  s u r v e y  o f  t h e  
RSo O j o  C a l i e n t e  d r a i n a g e  b a s i n ,  New Mexico; p a r t  I--Water:  U.S. 
G e o l .  Survey ,  O p e n - f i l e  Rept. 79-996, 143 p . ,  6 t a b l e s ,  f i g s .  

Wenrich-Verbeek,  K .  J . ,  a n d  S u i t s ,  V. J . ,  19795,  Chemical  d a t a  and 
s t a t i s t i c a l  a n a l y s e s  from a  uranium hydrogeochemica l  s u r v e y  o f  t h e  
R i o  O j o  C a l i e n t e  drainage b a s i n ,  New Mexico: p a r t  11--stream 
s e d i m e n t s :  U.S. Geo l .  Survey ,  O p e n - f i l e  Rep t .  79-997, 125 p . ,  
5 t a b l e s ,  f i g s .  

These  two r e p o r t s  p r e s e n t  t h e  chemica l  a n a l y s e s  and  
s t a t i s t i c a l  e v a l u a t i o n  of  water- and s t r eam-sed imen t  samples  
c o l l e c t e d  i n  t h e  O j o  C a l i e n t e  a r e a  n e a r  t h e  Precam'brian p e g m a t i t e  
d i s t r i c t .  Concludes  t h a t  t h e  w a t e r  samples  were of more v a l u e  
i n  d e t e c t i n g  an anomaly o f  uranium i n  the a r e a .  

Area:  Tusas  Mounta ins ,  R i o  Arriba County.  

Wenrich-Verbeek,  K .  J . ,  - s e e  P i e r s o n ,  C .T. ,  Hannigan,  B. J . ,  a n d  Machette, 
M.N. ,  1980 

W e t h e r i l l ,  G.W. ,  - s e e  A l d r i c h ,  L.T., D a v i s ,  G.L., a n d  T i l t o n ,  G . B . ,  1958 

Whi t a ,  D. L . ,  and F o s t e r ,  M . ,  1981,  Uranium r e s o u r c e  e v a l u a t i o n ,  C l i f t o n  



quadrangle, -izona and New Mexico: U Dept . Energy, Prel i m .  
Rept. PG5-116(81), 53 p . ,  9 t ab les ,  4 f i g s . ,  13 p l s . ,  5 appendices 

Comprehensive geologic report describes the geology and 
uranium potential  of the various host rocks i n  the Douglas 1 by 2 
degree quadrangle covering a  portion of the Basin and Range 
physiographic province. Only one geologic environment i s  
considered favorable for uranium deposits ,  the Whi tewater Creek 
Rhyolite member of the Coney t u f f .  However, the Baca Formation 
and Gila conglomerate a re  not evaluated for t h e i r  uranium 
potential  because insuff ic ient  geologic i n £  ormation i s  avai lable .  
Interprets  the aerial-radiometric (ARMS) and hydrogeochemical and 
stream-sediment reconnaissance ( H S S R )  data.  Includes a  t ab le  of 
uranium occurrences (appendix A)  and uranium-occurrence reports .  
Includes a  comprehensive bib1 iography, rock analyses, and 
petrographic reports .  Briefly describes the processes involved 
i n  cauldron development and the or ig in ,  s t ra t igraphy,  and 
correla t ion of Ter t iary volcanic rocks i n  the Cl i f ton quadrangle. 

Area: Mogollon-Datil volcanic province, Catron and Grant 
Count i es . 

White, D.W., see Chapin, C.E., Chamberlin, 'R.M., Osburn, G.R., and 
Sanford, A. R., 1978 

Whi tebread, D. H., see  Gillerman, E.G., Swinney, C . M . ,  Crowley, R. J . ,  and 
Kleinhampl, m., 1954: and Gillerman, E . G . ,  1954 and 1956 

Wilcox, J.T.,  see Kerr, P.F. ,  1963 - 

Wilkinson, W . H . ,  J r . ,  1976, Geology of the Tres Montosas-Cat Mountain 
area,  Socorro County, New Mexico: M . S .  t h e s i s ,  New Mexico I n s t .  
Mining and Tech. ; New Mexico Bureau Mines Mineral Resources, 
Open-file Rept. 39, 158 p . ,  2 6  f i g s . ,  3 p l s .  

Describes the geology and petrology of the Dati l  Formation 
(andesi te ,  l a t i t e ,  and rhyol i te  flows and t u f f s ) ,  Tres Montosas 
stock, and Monica Canyon pluton (monzoni t e )  . Includes modal 
analyses of the Tres Montosas stock. Discusses a l t e ra t ion  and 
mineralization of gold, copper, lead,  and s i lve r  veins. 

Area: Mogollon-Datil volcanic province, Socorro County. 

Willard, M.E., 1957a, Reconnaissance geologic map of Luera Spring 30-min 
quadrangie: New Mexico Bureau Mines Mineral Kesources, Geol . Map 
2 ,  sca le  1:126,720 

Geologic map showing the d is t r ibut ion  of the Dati l  Formation. 
Includes porphyritic rhyol i te ,  rhyol i te  t u f f ,  l a t i t e ,  rhyol i te  
flows, and andesite flows. 

Area: Mogollon-Datil vol-canic province, Catron and Socorro 
Counties. 

Willard, M.E.,  1957b, Reconnaissance geologic map of Pinonville 30-min 
quadrangle: New Mexico Bureau Mines Mineral Resources, Geol . Map 
3, sca le  1:126, 720 

Geologic map showing the d is t r ibut ion  of Ter t iary rhyol i te ,  
l a t i t e ,  and andesite. 

Area: Mogollon-Datil volcanic province, Catron County. 



W i l l a r d ,  M . E . ,  1 9 _ .  , T e r t i a r y  s t r a t i g r a p h y  oj he n o r t h e r n  C a t r o n  
Coun ty ,  N e w  Mexico ,  i n  W e s t - c e n t r a l  N e w  Mexico: N e w  Mexico Geol.. 
S o c . ,  Guidebook l o t h 7  i e l d  con£ . , p .  92-99, 1 0  f i g s .  

G i v e s  a  g e n e r a l  d e s c r i p t i o n  of  t h e  D a t i l  F o r m a t i o n  ( a n d e s i t e ,  
r h y o l i t e ,  a n d  l a t i t e  f l o w s  and  t u f f s ) .  

Area:  Mogo l lon -Da t i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  Coun ty .  

W i l l a r d ,  M.E., a n d  G i v e n s ,  D.  B . ,  1958, R e c o n n a i s s a n c e  g e o l g i c  map o f  
D a t i l  30-min q u a d r a n g l e :  N e w  Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  G e o l .  Map 5 ,  sca le  1 : 1 2 6 , 7 2 0  

G e o l o g i c  map showing  t h e  d i s t r i b u t i o n  of  the D a t i l  F o r m a t i o n .  
I n c l u d e s  a n d e s i t e ,  l a t i t e ,  a n d  d i o r i t e  f l o w s  and  t u f f s .  

Area :  Mogollon-Dat i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  and ,  S o c o r r o  
C o u n t i e s .  

W i l l a r d ,  M . E . ,  a n d  J a h n s ,  R . H . ,  1974 ,  Gold a n d  t u n g s t e n  m i n e r a l - i z a t i o n  
i n  the Whi t e  Oaks d i s t r i c t ,  L i n c o l n  C o u n t y ,  N e w  Mexico ( a 5 s .  ) , - i n  
Ghos t  Ranch ( c e n t r a l - n o r t h e r n  N e w  Mexico)  : N e w  Mexico G e o l  . S o c . ,  
Guidebook 2 5 t h  f i e l d  'conf  . ,- p.  384 

Gold  a n d  t u n g s t e n  m i n e r a l i z a t i o n  o c c u r s  w i t h i n  s y e n i t e ,  
m o n z o n i t e ,  a n d  breccias. The m i n e r a l i z a t i o n  o c c u r s  i n  v e i n s  w i t h  
q u a r t z ,  c a l c i t e ,  f l u o r i t e ,  gypsum, l i m o n i t e ,  a n d  s o o t y  manganese  
o x i d e s .  

Area: L i n c o l n  Coun ty  p o r p h y r y  be l t .  

W i l l a r d ,  M.E . ,  a n d  S t e a r n s ,  C .E . ,  1971,  R e c o n n a i s s a n c e  g e o l o g i c  map o f  
t h e  P e l o n a  30-min q u a d r a n g l e :  New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  G e o l .  Map 2 3 ,  s c a l e  1 : 1 2 6 , 7 2 0  

' G e o l o g i c  map showing  t h e  d i s t r i b u t i o n  o f  t h e  D a t i l  F o r m a t i o n .  
I n c l u d e s  l a t i t e , ,  r h y o l i t e ,  a n d  a n d e s i t e  f l o w s  and  t u f f s .  

A r e a :  Mogo l lon -Da t i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  Coun ty .  

W i l l a r d ,  M .  E . ,  Weber , R. H . ,  a n d  Kuel lmer  , F. J . ,  1961,  R e c o n n a i s s a n c e  
g e o l o g i c  map o f  A l u m  Mounta in  30-min q u a d r a n g l e :  N e w  Mexico 
Bureau  Mines M i n e r a l  R e s o u r c e s ,  G e o l .  Map 1 3 ,  s c a l e  1 : 1 2 6 , 7 2 0  

G e o l o g i c  map showing  t h e  d i s t r i b u t i o n  o f  T e r t i a r y  r h y o l i t e ,  
a n d e s i t e ,  a n d  l a t i t e  f l o w s  and  t u f f s  of t h e  D a t i l  F o r m a t i o n .  

Area :  Mogo l lon -Da t i l  v o l c a n i c  p r o v i n c e ,  C a t r o n  a n d  G r a n t  
Count i es . 

Wil la rd ,  M.E., - see Weber, R. H . ,  1959a ,b  

W i l l i a m s ,  F. E . ,  1966,  F l u o r s p a r  d e p o s i t s  of N e w  Mexico: U.S. Bureau  
Mines ,  Inf. C i r c .  IC-8307, 143 p . ,  3 tab les ,  46 f i g s .  

Describes 147  f  l u o r s p a r  d e p o s i t s  a n d  m e n t i o n s  54 o c c u r r e n c e s  
a n d  p r o s p e c t s .  G i v e s  72 f l u o r s p a r  a n a l y s e s .  D i s c u s s e s  h i s t o r y ,  
product i n n ,  d e p o s i t i o n ,  a n d  m i n e r a l o g y  o f  t h e  d e p o s i t s .  F l u o r s p a r  
i s  found  i n  B e r n a l i l l o ,  C a t r o n ,  Dona Ana, G r a n t ,  H i d a l g o ,    in coin, 
T.una, Ri-n Arri.ba, S a n d o v a l ,  Sierra, S o c o r r o ,  San M i g u e l ,  T o r r a n c e ,  
a n d  C i b o l a  C o u n t i e s .  I n c l u d e s  s k e t c h  maps a n d  f i g u r e s  f o r  
s e v e r a l  of t h e  d e p o s i t s  . Describes many known r a d i o a c t i v e  
f l u o r i t e  d e p o s i t s  a n d  known d e p o s i t s  c o n t a i n i n g  r a d i o a c t i v e  
m i n e r a l s .  

A r e a :  B e r n a l  i l l o ,  C a t r o n ,  Dona Ana, G r a n t ,  H i d a l g o ,  L i n c o l n ,  
Luna,  R i o  A r r i b a ,  S i e r r a ,  S o c o r r o ,  T o r r a n c e ,  a n d  C i b o l a  C o u n t i e s  



W i l l i a m s ,  F.E., see S e g e r s t r o m ,  K . ,  S t o t e l m e y e r ,  R.B., arid C o r d e l l ,  L . ,  
1975 

W i l l i a m s ,  S. A . ,  1978, M i n e r a l i z a t i o n  a t  G r a n i t e  Gap, Hida lgo  Coun ty ,  New 
F Mexico,  in Land of  Cochi se ( s o u t h e a s t e r n  ~ r i z o n a )  : New Mexico 

Geol .  Soc . ,  Guidebook 2 9 t h  f i e l d  c o n f .  , ?. 329-330, 1 f i g .  
D e s c r i p t i o n  of t h e  G r a n i t e  Gap G r a n i t e ,  i n c l u d i n g  a  new a g e  

d a t e  i n d i c a t i n g  t h a t  t h e  g r a n i t e  i s  T e r t i a r y  n o t  P r e c a m b r i a n .  A 
c o n t a c t  metamorphic a u r e o l e  s u r r o u n d s  t h e  g r a n i t i c  i n t r u s i v e .  
S u l f i d e  m i n e r a l i z a t i o n ,  a s s o c i a t e d  w i t h  t h e  g r a n i t e ,  o c c u r s  w i t h i n  
t h e  metamorphosed l i m e s t o n e  s u r r o u n d i n g  t h e  g r a n i t e .  

Area:  P e l o n c i l l o  Moun ta ins ,  H ida lgo  County .  

W i l p o l t ,  R. H . ,  a n d  Wanek, A. A., 1951, Geology o f  the r e g i o n  from S o c o r r o  
and  San A n t o n i o  e a s t  t o  t h e  Chupadera  Mesa, S o c o r r o  County ,  Mew 
Mexico: U.S. G e o l .  Survey ,  O i l  and  G a s  I n v .  Map OM-121, 2  s h e e t s ,  
s c a l e  1 i n c h  = 1 m i  

Ar.ea: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e  and  t h e  a r e a  e a s t  of  
S o c o r r o ,  S o c o r r o  County.  

Wobus, R. A., a n d  Dobson, 'P. F . ,  1981, P r o t e r o z o i c  i n t r u s i v e  h i s t o r y  o f  
t h e  Tusas  Mounta ins ,  n o r t h - c e n t r a l  N e w  Mexico (abs . ) : Geol . Soc.  
America,  Abs. w i t h  Programs,  v .  13 ,  n o .  4 , .  p .  230 

B r i e f l y  d e s c r i b e s  the g e o c h e m i s t r y  a n d  i n t r u s i v e  and  
metamorphic  h i s t o r y  o f  g r a n i t i c  r o c k s  found  i n  the Tusas  
Moun ta ins .  Three t y p e s  of g r a n i t i c  r o c k s  are  d i f f e r e n t i a t e d ;  
Maquini t a  G r a n o d i o r i  t e ,  T r e s  P i e d r a s  Gran i  t e ,  a n d  the  g r a n i  t e  a t  
Tusas  Mountain  u us as g r a n i t e ) .  The Tusas  g r a n i t e  i s  l o c a l l y  

C e n r i c h e d  i n  f l u o r i n e .  
Area: Tusas  Moun ta ins ,  Rio A r r i b a  County .  

Wol fe l  H . D . ,  1953, P r e l i m i n a r y  e x a m i n a t i o n  o f  Hanosh Mines ,  I n c .  
p r o p e r t y ,  M o n t i c e l l o ,  New Mexico,  a n d  r e c o n n a i s s a n c e  of  o t h e r  
f l u o r i t e  p r o p e r t i e s  i n  G r a n t ,  L i n c o l n ,  S i e r r a ,  a n d  S o c o r r o  
C o u n t i e s ,  New Mexico: U .  S. Atomic Energy  Comm. ,  Rept . RME-1020, 
1 3  p . ,  2 f i g s .  

A p r e l i m i n a r y  r e c o n n a i s s a n c e  s t u d y  o f  t h e  Hanosh mine ( T e r r y  
p r o s p e c t ) ,  M o n t i c e l l o ,  a n d  29 o t h e r  f l u o r i t e  p r o p e r t i e s  i n  G r a n t ,  
S i e r r a ,  L i n c o l n ,  a n d  S o c o r r o  C o u n t i e s  d i  s c l o s e d  o n l y  o n e  o t h e r  
p r o p e r t y  w i t h  anomalous r a d i o a c t i v i t y  b e s i d e s  t h e  Hanosh mine ,  t h e  
P u r p l e  Rock mine n e a r  Redrock.  A b r i e f  g e o l o g i c  d e s c r i p t i o n  o f  
t h e  Hanosh mine and t h e  P u r p l e  Rock mine  i s  i n c l u d e d .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  S i e r r a  and  G r a n t  
Count i es . 

Wolfe ,  H.D., see  Boyd, F. S , ,  1953 - 

Wood, G .H., a n d  N o r t h r o p ,  S.A., 1946, Geology o f  t h e  N a c i m i e n t o  
Mounta ins ,  San P e d r o  Mounta in ,  a n d  a d j a c e n t  p l a t e a u s  i n  p a r t s  of  
Sandova l  and R i o  Arriba C o u n t i e s ,  N e w  Mexico:  U.S. Geo'l. S u r v e y ,  
O i l .  a n d  Gas I n v .  Map, OM-57, w i t h  t e x t ,  s c a l e  1 i n c h  = 1 . 5  m i  

G e o l o g i c  map i n c l u d i n g  t h e  d i s t r i b u t i o n  and b r i e f  
d e s c r i p t i o n s  of P recambr ian  g r a n i t e  and  T e r t i a r y  r h y o l i t e  a n d  
b a s a l t  f l o w s  and  t u f f s .  



Area : c i m i e n t o  and San P e d r o  Mc l a i n s ,  Rio  ~ r r i b a  and  
Sandoval  C o u n t i e s  . 

Wood, G . H . ,  J r . ,  N o r t h r o p ,  S.A. ,  a n d  G r i g g s ,  R.L., 1953,  Geology a n d  
s t r a t i g r a p h y  o f  Koehler  and Mount Laugh1 i n  q u a d r a n g l e s  and par ts  
of Abbo t t  and S p r i n g e r  q u a d r a n g l e s ,  e a s t e r n  C o l f a x  Coun ty ,  N e w  
Mexico: U.S. G e o l .  S u r v e y ,  O i l  and  Gas I n v .  Map OM-141, t e x t ,  
2 s h e e t s ,  s c a l e  1 i n c h  = 1 m i  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  o f  a l k a l i c  i g n e o u s  
r o c k s  a round t h e  Ch ico  H i l l s  a r e a .  

Area:  chi^^ H i l l s  a r e a ,  C o l f a x  County .  

Woodward, L. A., 1969, Metamorphic and  i g n e o u s  r o c k s  of P e d e r a n l  H i l l s  
a r e a ,  Tor rance  County ,  N e w  Mexico ( a b s . )  : Geol .  Soc.  America,  
Spec .  Paper  121,  p.  579-580 

D e s c r i b e s  t h e  o c c u r r e n c e  of g r a n i t e  g n e i s s ,  q u a r t z i t e ,  
s c h i s t ,  q u a r t z  m o n z o n i t e ,  a n d  p i n k  g r a n i t e .  The g r a n i t e  g n e i s s  i s  
h i g h  i n  m i c r o c l i n e  and c o n t a i n s  z i r c o n s .  The p i n k  g r a n i t e  i s  h i g h  
i n  m i c r o c l i n e  and  a l b i t e  and  a l s o  c o n t a i n s  z i r c o n s .  

Area: P e d e r n a l  H i l l s ,  T o r r a n c e  County .  

Woodward, L. A. , 1970a ,  Precambr ian  r o c k s  of southwes  t e x n  N e w  Mexi c o ,  - i n  
Tyrone-Big H a t c h e t  Mountai n s - F l o r i d a  Mounta ins  r e g i o n  ( s o u t h -  
w e s t e r n  N e w  Mex ico) :  New Mexico Geo l .  Soc . ,  Guidebook 2 1 s t  f i e l d  
con£ ., p .  27-30, 1 f i g .  

B r i e f l y  d i  s c u s s e s  t h e  1 i t h o l o g y  and  o c c u r r e n c e s  of 
P recambr ian  g r a n i t e s  and  l o c a l  metamorp3ics  i n  t h e  B u r r o  
Mounta ins ,  Lone Mounta in ,  F l u o r i t e  R idge ,  H a n o v e r - F i e r r o  area,  
F l o r i d a  Mounta ins ,  Animas. Moun ta ins ,  P e l o n c i l l o  Moun ta ins ,  a n d  t h e  
V i r d e n  a r e a .  

Area: Mogol lon-Dat i l  v o l c a n i c  p r o v i n c e ,  B u r r o ,  F l o r i d a ,  
Animas, and  P e l o n c i l l o  Moun ta ins ,  H i d a l g o ,  G r a n t ,  a n d  Luna 
Count i e s  . 

Woodward, L . A . ,  1970b,  D i f f e r e n t i a t i o n  t r e n d s  of s p e s s a r t i t e  d i k e s ,  
S a n d i a  Moun ta ins ,  New Mexico: J o u r .  Geology,  v .  78, p. 741-745, 
1 t a b l e ,  2  f i g s .  

D i s c u s s e s  l e u c o c r a t i c  d i  k e l e t s  which o c c u r  w i t h i n  h o r n b l e n d e -  
s p e s s a r t i t e  d i k e s  i n  t h e  S a n d i a  Moun ta ins .  These  d i k e l e t s  are  
h o r n b l e n d e  s y e n i  te .  I n c l u d e s  ma jo r -e l emen t  a n a l y s e s  of t h e  
s y e n i t e  d i k e l e t s  and uf k11e s p e s s a r t i t e  dikes. 

Area: S a n d i a  Moun ta ins ,  Berna l  i l l o  and Sandova l  C o u n t i e s .  

Woodward, L . A . ,  Anderson,  J . B . ,  Kaufman, W.H. ,  a n d  Reed,  R . K . ,  1973, 
G e o l o g i c  map a n d  s e c t i o n s  of San P a b l o  q u a d r a n g l e ,  N e w  Mexico: 
N e w  Mexico Bureau Mines M i n e r a l  R e s o u r c e s ,  G e o l .  Map 26, w i t h  
t e x t ,  s c a l e  1 :24 ,000 

G e o l o g i c  map showing the d i s t r i b u t i o n  w i t h  p e t r o g r a p h i c  
d e s c r i p t i o n s  of P recambr ian  p e g m a t i t e s  and  a p l i t e  d i k e s ,  q u a r t z  
monzon i t e ,  a n d  g n e i s s .  Ment ions  t h e  o c c u r r e n c e  of  uranium i n  ' 

the Mesaverde c o a l  and s h a l e  and  Dakota  S a n d s t o n e  w i t h i n  t h e  
mapped a r e a .  

A r e a :  Nac imien to  and San P e d r o  Mounta ins ,  Sandoval  and R i o  
Arriba C o u n t i e s .  



Woodward, L. A., ( lender, J. F . ,  and Zilinsk R.  E . ,  1975,  Tectonic map 
of. the Rio Grande r i f t ,  New Mexico: Geol. Soc. America, Map and 
Chart s e r i e s ,  MC-11, sca le  1 :500,000 

Geologic and tectonic map of the Rio Grande r i f t  from the New 
Mexico-Colorado border t o  Hatch, New Mexico. Shows the 
d i s t r ibu t ion  of caldera margins, major basins, and a s t ructure-  
contour map on top of the Precambrian. Shows trend of fo l i a t ion  
i n  Precambrian rocks, fo ld  axes i n  Precambrian rocks, and various 
trends of major f a u l t  zones. 

Area: Statewide. 

Woodward, L . A . ,  DuChene, H . R . ,  and Martinez, R . ,  1977, Geology of Gilman 
quadrangle, New Mexico: New Mexico Bureau Mines Mineral 
Resources, Geol . Msp 45, with t e x t ,  s ca le  1 :24,000 

Geologic map showing the d is t r ibut ion  with petrographic 
descriptions of Precambrian grani te ,  leucogranite, 's'yenite, 
monzonite, and quartz d i o r i t e .  

Area: Jemez Mountains, Sandoval County. 

Woodward, L.A. ,  DuChene, H.R., and Reed, R.K., 1974, Geologic map and 
sections of San Miguel Mountain quadrangle, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Geol. Map 34, with t e x t ,  
sca le  1 :24,000 

Geologic map showing the d is t r ibut ion  with petrographic 
descriptions of Precambrian pegmatite, a p l i t e ,  g rani te ,  and 
leucognei ss .  

Area: Sangre de Cr is to  Mountains, Sandoval County. 

Woodward, L. A., Gibson, G .G., and McLelland, .D., 1976, Geology of 
Gallina quadrangle, New Mexico: New Mexico Bureau Mines ' ~ i n e r a l  
Resources, Geol. Map 39, with t e x t ,  sca le  1 :24,000 

Geologic map showing the d i  s t r ibut ion with petrographic 
descriptions of Precambrian grani te  and quartz d io r i  t e .  Mentions 
the occurrence of uranium i n  the Abo Formation within the mapped 
area.  

Area: Nacimiento and San Pedro Mountains, Sandoval and Rio 
Arriba Counties. 

'Woodward, L. A. , Kauf man, W .  H. , and Reed, R. K . ,  1973, Geologic map and 
sections of Rancho del Chaparral quadrangle, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Geol. Map 27, with t e x t ,  
sca le  1 :24,000 

Geologic map showing the distr ibil t ion of pegmatites, a p l i t e  
dikes,  leucograni t e ,  quartz monzoni t e ,  and Tert iary Bandelier T u f f  
( r h y o l i t e  and pumice). 

Area: Nacimiento and Jemez Mountains, Sandoval and Rio 
Arriba Counties. 

Woodward, L.A. ,  McLelland, D . ,  Anderson, J.B., and Kaufman', W.H. ,  1912, 
Geologic map and sections of Cuba quadrangle, New Mexico: New 
Mexico Bureau Mines Mineral Resources, Geol. Map 25, with t e x t ,  
sca le  1:24,000 

Geologic map showing the - dis t r ibut ion  of Precambrian quartz 
d io r i  t e ,  leucograni t e ,  quartz monzoni t e ,  and chlori  te-biot i  te- 
quartz-feldspar dikes. 



Area : ~ c i m i e n t o  Mounta ins ,  Sand1 1 and ~ i o  A r r i b a  
C o u n t i e s  . 

Woodward, L.A., McLel land ,  D . ,  a n d  Kaufman, W . H . ,  1974, G e o l o g i c  map a n d  
s e c t i o n s  of Nac imien to  Peak q u a d r a n g l e ,  N e w  Mexico: N e w  Mexico 
Bureau Mines M i n e r a l  R e s o u r c e s ,  G e o l .  Map 32, w i t h  t e x t ,  s c a l e  
1 :24 ,000 

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  w i t h  p e t r o g r a p h i c  
d e s c r i p t i o n s  of P recambr ian  l e u c o g r a n i  t e ,  g r a n i t e ,  q u a r ' t z  
monzon i t e ,  q u a r t z  d i o r i t e ,  a n d  d i o r i t e .  

Area: Nac imien to  Mounta ins ,  Rio A r r i b a  County .  

Woodward, L. A . ,  McLel land ,  D., a n d  H u s l e r ,  J . W . ,  1977, P recambr ian  r o c k s  
o f  t h e  n o r t h  p a r t  of t h e  Nac imien to  u p l i f t ,  N e w  Mexico,  San 
J u a n  B a s i n  I11 ( n o r t h e a s t e r n  N e w  Mex ico) :  N e w  Mexico G e o l .  S o c . ,  
Guidebook 2 8 t h  f i e l d  c o n f . ,  p. 93-98, 3  t a b l e s ,  2  f i g s .  

B r i e f l y  d e s c r i b e s  t h e  P recambr ian  r o c k s  of t h e  N a c i m i e n t o  
Mounta ins ,  i n c l u d i n g  m e t a v o l c a n i c s  ( m e t  a q u a r t z - l a t  i t e  
c o m p o s i t i o n ) ,  t o n a l i t e ,  l e u c o g r a n o d i o r i t e ,  q u a r t z  m o n z o n i t e ,  
m u s c o v i t e - b i o t i t e  g r a n i t e ,  b i o t i t e  g r a n i t e ,  a n d  l e u c o g r a n i  t e .  
I n c l u d e s  chemica l  a n a l y s e s .  

Area:  Nac imien to  Mounta ins ,  Sandoval  and R i o  Arriba 
C o u n t i e s  . 

Woodward, L.A., M a r t i n e z ,  R . ,  DuChene, H . R . ,  Schumacher,  O . L . ,  a n d  Reed,  
R . K . ,  1974,  Precambr ian  r o c k s  of t h e  s o u t h e r n  S i e r r a  N a c i m i e n t o ,  
N e w  Mexico, in Eas t - c e n t  r a l  N e w  Mexico: New Mexico Geol  . Soc. ,  
Guidebook 2 5 t h  f i e l d  c o n f . ,  p .  95-99, 2  f i g s .  

B r i e f l y  d e s c r i b e s  P recambr ian  q u a r t z  d i o r i  t e  g n e i s s ,  l e u c o -  

C q u a r t z  monzoni t i c  g n e i s s ,  b i o t i t e  q u a r t z  monzoni t i c  g n e i s s ,  
muscovi t e - b i o t i t e  q u a r t z  monzoni t i c  g n e i s s ,  t h e  J o a q u i n  g r a n i t e  
( f i n e -  t o  medium-grained,  s l i g h t l y  p o r p h y r i t i c ) ,  m u s c o v i t e  q u a r t z  
monzoni t e  and l e u c o c r a t i c  d i k e s  ( a p l i t e ,  p e g m a t i t e ,  a n d  g r a n i t e  
t o  q u a r t z  m o n z o n i t e ) .  

Area: Nac imien to  Mounta ins ,  s a n d o v a l  and R i o  A r r i b a  C o u n t i e s  
(San  P a b l o ,  Rancho d e l  C h a p a r r a l ,  San Miguel  Mounta in ,  Gi lman,  San 
Y s i d r o ,  Holy Ghost  S p r i n g ,  a n d  L a  Ven tana  q u a d r a n g l e s  ) . 

Woodward, L.A., a n d  R u e t s c h i l l i n g ,  R.L., 1976, Geology o f  San Y s i d r o  
q u a d r a n g l e ,  N e w  Mexico: N e w  Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  G e o l .  Map 37, w i t h  t e x t ,  s c a l e  1 :24 ,000  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  w i t h  p e t r o g r a p h i c  
d e s c r i p t i o n s  of P recambr ian  g r a n i t e  and l e u c o g r a n i  t e .  Men t ions  
t h e  o c c u r r e n c e  o f  uranium i n  s e d i m e n t s  w i t h i n  t h e  mapped a r e a .  

Area: Nac imien to  Mounta ins ,  R i o  A r r i b a  and  Sandova l  
C o u n t i e s  . 

Woodward, L . A . ,  a n d  Schumacher ,  O., 1973, G e o l o g i c  map a n d  s e c t i o n s  of  
La Ventana q u a d r a n g l e ,  N e w  Mexico: N e w  Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  G e o l .  Map 2 8 ,  w i t h  t e x t ,  scale  1 :24 ,000  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  w i t h  p e t r o g r a p h i c  
d e s c r i p t i o n s  of P recambr ian  p e g m a t i t e ,  a p l i t e ,  a n d  g r a n i t e .  
Ment ions  t h e  o c c u r r e n c e  of  uranium i n  c o a l ,  s h a l e ,  a n d  s a n d s t o n e  
w i t h i n  t h e  mapped a r e a .  

Area: Nac imien to  Mounta ins ,  Sandoval  C o u n t y .  . 



Woodward, L.A., a'nd Timm, R. S . ,  1979, 'Geology o f  J a r o s a  q u a d r a n g l e ,  New 
Mexico: New Mexico Bureau  Mines M i n e r a l  R e s o u r c e s ,  G e o l .  Map 47, 
w i t h  t e x t ,  s c a l e  1 : 2 4 , 0 0 0  

G e o l o g i c  map o f  t h e  J a r o s a  7  1/2-min q u a d r a n g l e ,  Rio A r r i b a  
County.  The a r e a  i n c l u d e s  t h e  B a n d e l i e r  T u f f  ( r h y o l i t e  a s h - f l o w  
t u f f )  and  Precambr ian  muscovi t e - b i o t i  t e  g r a n i t e .  

Area:  Jemez Mounta ins .  

Woodward, L. A . ,  - s . ee  G o n z a l e z ,  R. A . ,  1972 

Woodward, L. A . ,  - s e e  F u l p ,  M.S., 1981 

Woodward, T.M., 1973,  Geology o f  t h e  Lemi ta r  Moun ta ins ,  S o c o r r o  Coun ty ,  
N e w  Mexico: M.S. t h e s i s ,  New Mexico I n s t .  Mining  and  Tech . ,  
73 p . ,  1 9  f i g s . ,  s c a l e  1 :12 ,000  

D e s c r i b e s  P recambr ian  g r a n i t e ,  p e g m a t i t e  d i k e s ,  a n d  T e r t i a r y  
S p e a r s ,  R e l l s  Mesa, A. L. Peak ,  a n d  P o t a t o  Canyon f o r m a t i o n s .  

Area:  Lemi ta r  Moun ta ins ,  S o c o r r o  County .  

W r i g h t ,  H. E . ,  1943,  Cerro C o l o r a d o ,  a n  i s o l a t e d  n o n - b a s a l t i c  v o l c a n o  i n  
c e n t r a l  New Mexico: Am. J o u r .  S c i  . , v .  241, n o .  1, p. 43-56, 2  
t a b l e s ,  5  f i g s . ,  1 p l .  

D i s c u s s e s  t h e  g e o l o g y  a n d  p e t r o l o g y  o f  q u a r t z  l a t i t e  and  
' t r a c h y t e .  I n c l u d e s  major -e lement  a n a l y s e s .  (No te :  uranium 
m i n e r a l i z a t i o n  h a s  been  found  a t  C e r r o  C o l o r a d o  v o l c a n o . )  

Area:  B e r n a l i l l o  County .  

W r i g h t ,  L . A . ,  1948, The Globe p e g m a t i t e ,  Rio  A r r i b a  County ,  New Mexico: 
Am. J o u r .  S c i . ,  v. 246, no.'  11, p. 665-688, 5  f i g s . ,  2 p l s .  

Describes t h e  zoned Globe p e g m a t i t e  which c o n s i s t s  of a l b i t e ,  
q u a r t z ,  m u s c o v i t e ,  f l u o r i t e ,  b e r y l ,  m i c r o c l i n e ,  a n d  minor  
q u a n t i t i e s  of columbi t e ,  m o n a z i t e ,  s a m a r s k i  t e ,  a n d  s u l f i d e  
m i n e r a l s .  I n c l u d e s  a g e o l o g i c  map o f  t h e  p e g m a t i t e  ( s c a l e  1 i n c h  
= 50 f t )  

Area:  Tusas Mounta ins ,  Rio A r r i b a  County .  

W r i g h t ,  R . J . ,  - see K e r r ,  P.F. ,  Kulp ,  J . L . ,  a n d  P a t t e r s o n ,  C.M., 1950 

Wrucke , C . T. , a n d  R x o m f  i.el.d , C . S. , 1961, Reconnai s s a n c e  g e o l o g i c  map o f  
p a r t  of t h e  s o u t h e r n  P e l o n c i l l o  ~ o u n t a i n s  ,' Hida lgo  County ,  ~ e w  
Mexico: U.S. Geo l .  Survey ,  M i n e r a l  I n v .  F i e l d  S t u d i e s  Map MF-160, 
s c a l e  1 :62 ,500 

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of r h y o l i t e ,  a n d e s i  t e ,  
d a c i t e ,  a n d  q u a r t z  l a t i t e .  

Area: P e l o n c i l l o  Moun ta ins ,  H ida lgo  County .  

Wrucke, C..T., - see B r o m f i e l d ,  C.S.,  1961 

Wyant, D. O . ,  s e e  H a r d e r ,  J. O. ,  1944 - 

Wyman, W.F., 1980,  Precambr ian  g e o l o g y  o f  t h e  Cow Creek  u l t r a m a f  i c  
complex,  San Miguel  County ,  N e w  Mexico: M.S. t h e s i s ,  New Mexico 
I n s t .  Mining and  Tech., 125 p . ,  6 t a b l e s ,  47 f i g s . ,  2 p l s . ,  . 
s c a l e  1:6000 



Descr i  ; t h e  g e o l o g y ,  geochemi. s t :  a n d  m i n e r a l i . z a t i o n  
p o t e n t i a l  of t h e  P recambr ian  u l t r a m a f i c  complex a t  Cow Creek .  
S i x  m i n e r a l o g i c a l l y  and  t e x t u r a l l y  d i s t i n c t  g r a n i t i c  r o c k s  
i n t r u d e  t h e  u l t r a m a f i c  complex i n c l u d i n g  a  t o n a l i t e - t r o n d h j e m i t e ,  
d i o r i t e  and  q u a r t z  d i o r i t e ,  f o l i a t e d  g r a n i t e ,  f o l i a t e d  q u a r t z  
monzoni t e ,  and  u n f o l  i a t e d  g r a n i t e .  P o t a s s i c  and  s o d i c  
metasomatism i s  a s s o c i a t e d  w i t h  t h e  i n t r u s i o n  of  the f o l i a t e d  
q u a r t z  monzoni t e .  I n c l u d e s  chemica l  a n a l y s e s  of t h e  u l  t r amaf  i c  
and  g r a n i t i c  r o c k s ,  t h i n - s e c t i o n  d e s c r i p t i o n s ,  s a m p l e - l o c a t i o n  
maps, a n d  t w o  g e o l o g i c  maps. 

Area:  S a n g r e  d e  C r i s t o  Moun ta ins ,  San Miguel  County .  

Wynn, J . C . ,  1978, P a r a l l e l - s u r f a c e - c o n t i n u e d  a e r o m a g n e t i c  map o f  t h e  
San Lorenzo and H i l l s b o r o  q u a d r a n g l e s ,  G r a n t  and S i e r r a  C o u n t i e s ,  
New Mexico: U.S. Geo l .  Survey ,  Misc .  F i e l d  S t u d i e s  Map MF-900L, 
s c a l e  1 :48 ,000 

T h i s  a e r o m a g n e t i c  map u s e s  a g e o l o g i c  map o f  t h e  Hil lsboro 
and  San Lorenzo q u a d r a n g l e s  a s  a b a s e  map. Var ious  v o l c a n i c  a n d  
i n t r u s i v e  r o c k s  and Precambr ian  h o r n b l e n d i c  a n d  g r a n i t i c  r o c k s  
a r e  mapped i n  t h i s  area. 

Area: B lack  Range, G r a n t  and  S i e r r a  C o u n t i e s .  

Wynn, J . C . ,  1981, Complete  bouquer  g r a v i t y  anomaly map o f  t h e  S i l v e r  
C i t y  1 x  2 d e g r e e  q u a d r a n g l e ,  New Mexico-Arizona: U.S. G e o l .  
Su rvey ,  Misc .  I n v .  S e r i e s  I-1310A, s c a l e  1 :250,000 

T h i s  bouquer  g r a v i t y  anomaly map of the S i l v e r  C i t y  
q u a d r a n g l e  u s e s  a g e o l o g i c  map as  a  base map. V a r i o u s  P r e c a m b r i a n  
and  T e r t i a r y  v o l c a n i c  and  i n t r u s i v e  r o c k s  a r e  mapped. 

A r e a :  B u r r o ,  Pyramid,  a n d  V i c t o r i o  Mounta ins  and Mogollon- 

C D a t i l  v o l c a n i c  p r o v e n c e ,  G r a n t ,  Luna, a n d  H i d a l g o  C o u n t i e s .  

Zapp, A.D., 1941, Geology o f  t h e  n o r t h e a s t e r n  Cornudas Mounta ins ,  N e w  
Mexico: M.S. t h e s i s ,  Univ.  Texas ( E l  P a s o ) ,  63  p . ,  17 f i g s . ,  
1 p l . ,  s c a l e  P i n c h  = 200 f t  

D e s c r i b e s  t h e  g e o l o g y  o f  t h e  n o r t h e a s  t e r n  Cornudas  Mounta ins ,  
i n c l u d i n g  Cornudas and Wind Mounta ins .  I n c l u d e s  d e t a i l e d  
p e t r o g r a p h i c  d e s c r i p t i o n s ,  i n c l u d i n g  s o d a  s y e n i  t e ,  a n a l c i  t e - s o d a  
t r a c h y t e ,  a n a l c i  t e - n e p h e l i n e  s y e n i  t e ,  e u d i a l y t e - n e p h e l i n e  s y e n i  t e  
a p l i t e ,  analcite-chalcedony-limoni t e - w r i t e  v e i n s .  

Area: Cornudas Mounta ins ,  O t e r o  County .  

Z e l l e r  , R. A. , Jr . , 1958a , Reconnai s s a n c e  g e o l o g i c  map o f  P l a y a s  15-min 
q u a d r a n g l e ,  H ida lgo  and G r a n t  C o u n t i e s :  N e w  Mexico Bureau  Mines 
M i n e r a l  R e s o u r c e s ,  G e o l .  Map 7 ,  s c a l e  1 :62 ,500 

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of  P r e c a m b r i a n  g r a n i t e ,  
C r e t a c e o u s  a n d e s i  t e ,  monzoni t e  p o r p h y r y ,  q u a r t z  monzoni t e  
p o r p h y r y ,  a n d  T e r t i a r y  q u a r t z  l a t i t e  and  r h y o l i t e .  

Area: Animas and H a t c h e t  Mounta ins ,  H ida lgo  County .  

Zeller , R. A . ,  J r . ,  1958b,  Reconnai s s a n c e  g e o l o g i c  map o f  Dog Mounta ins  
q u a d r a n g l e ,  H ida lgo  County:  New Mexico Bureau  Mines M i n e r a l  
R e s o u r c e s ,  Geo l .  Map 8, s c a l e  1 :62 ,500  

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  o f  T e r t i a r y  a n d e s i t e ,  
q u a r t z  l a t i t e ,  a n d  r h y o l i t e .  

Area:  H a t c h e t  Mounta ins  a r e a ,  H i d a l g o  County .  



Z e l l e r  , R. A. , J r  . , 1962,  Reconnai s s a n c e  g e o l o g i c  map o f  t h e  s o u t h e r n  
Animas Mountains  : New Mexico Bureau  Mines M i n e r a l  Resources  , 
Geol .  Map 17 ,  s c a l e  1 : 6 2 , 5 0 0  , 

G e o l o g i c  map showing t h e  d i s t r i b u t i o n  of T e r t i a r y  l a t i t e ,  
f e l s i t e ,  and  monzoni t e  i n  t h e  a r e a  s o u t h w e s t  of Deming. 

Area:  Animas Mounta ins ,  H ida lgo  County .  

Z e l l e r ,  R.A., J r . ,  1970, Geol-ogy o f  t h e  L i t t l e  H a t c h e t  Moun ta ins ,  
H ida lgo  and G r a n t  C o u n t i e s ,  New Mexico: N e w  Mexico Bureau Mines 
M i n e r a l  R e s o u r c e s ,  Bull..  96,  23 p . ,  2 p l s . ,  s c a l e  1 :31 ,650  

D e s c r i b e s  S y l v a n i t e  i n t r u s i v e  complex ( d i o r i t e  and  monzoni t e )  
and  Old  Hachi t a  s t o c k  (.monzoni t e )  . I n c l u d e s  g e o l o g i c  map. 

Area:  H a t c h e t  Mounta ins  a r e a ,  H ida lgo  County  ( ~ a c h i t a  and  
P l a y a s  q u a d r a n g l e s  ) . 

Z e l l e r ,  R. A. ,  J r . ,  1975,  S t r u c t u r a l  g e o l o g y  o f  B i g  H a t c h e t  Peak 
q u a d r a n g l e ,  Hida lgo  County ,  N e w  ~ e x i c o :  N e w  Mexico ~ u r e a u  Mines 
M i n e r a l  R e s o u r c e s ,  C i r c .  146,  2 3  p . ,  3 f i g s . ,  2  s h e e t s ,  s c a l e  
1 :48, 000 

I n c l u d e s  b r i e f  d e s c r i p t i o n  of  mapped u n i t s .  Mapped u n i t s  
i n c l u d e  q u a r t z  l a t i t e ,  a n d e s i t e ,  l a t i t e  d i k e s  and  s i l l s ,  a n d  
Precambr ian  g r a n i t e .  

Area:  H a t c h e t  Mounta ins  a r e a ,  H ida lgo  County .  

Z e l l e r  , R. A. ,  J r  . , a n d  A l p e r  , A.M., 1965, Geology o f  t h e  Walnut W e l l s  
q u a d r a n g l e ,  Hid.algo Coun ty ,  N e w  Mexico: N e w  Mexico Bureau  Mines 

, M i n e r a l  ' R e s o u r c e s ,  B u l l .  84,  105 p . ,  1 5  t a b l e s , ,  1 3  f i g s . ,  2 p l s . ,  
s c a l e  1 :48 ,000 

D i s c u s s e s  t h e  g e o l o g y ,  p e t r o l o g y ,  a n d  c h e m i s t r y  of  Walnut 
W e l l s  q u a d r a n g l e .  I n c i u d e s  d e s c r i p t i o n s  of q u a r t z  monzoni t e ,  
monzoni t e ,  a n d e s i t e ,  l a t i  t e ,  a n d  q u a r t z  1 ,a t i te .  D e s c r i b e s  t h e  
o c c u r r e n c e  of f l u o r i t e  m i n e r a l i z a t i o n .  I n c l u d e s  chemica l  and 
modal a n a l y s e s .  Ment ions  t h e  o c c u r r e n c e  o f  z i r c o n s  . 

A r e a :  Animas Mounta ins ,  H ida lgo  County .  

Z e t t e r l u n d ,  D . ,  - s e e  Wal ton ,  A.W., a n d  S a l t e r ,  T. L . ,  1980a ,b  

Z i e l i n s k i ,  R. A . ,  1978, Uranium abundances  and d i s t r i b u t i o n  i n  a s s o c i a t e d  
g l a s s y  a n d  ' c r y s t a l l i n e  r h y o l  i t e s  of t h e  w e s t e r n  U n i t e d  ' S t a t e s :  
G e s l .  S s e .  Ameriea, B u l l . ,  v .  09, p. 403-414, 1 t ab le ,  2 figs. 

I n c l u d e s  uranium a n a l y s e s  i n  c a l c - a l k a l i n e  r o c k s  of t h e  San 
J u a n  Mounta ins  ( o b s i d i a n  8 . 3  ppm U ,  p e r l i t e  8 . 3  ppm U, f e l s i t e  

. 8 . 6  ppm U )  a n d  G r a n t s  R idge ,  Mount T a y l o r  ( o b s ' i d i a n  8 . 2  ppm U, 
p e r l i t e  7 . 7  ppm U ,  f e l s i t e  7 .6  ppm U ) .  

A r e a :  San J u a n  Mounta ins ,  C o l o r a d o  and Mount T a y l o r ,  
C i b o l a  County.  

Z i l i n s k i ,  R. E . ,  - see Woodward, L .A. ,  a n d  C a l l e n d e r  ,$ J. F . ,  1975 



S u b j e c t  Index  

T h i s  i n d e x  i s  o r g a n i z e d  i n t o  t h e  f o l l o w i n g  major  c a t e g o r i e s ;  
c o u n t i e s ,  f l u o r s p a r  d e p o s i t s  and  o c c u r r e n c e s ,  geochemica l  a n a l y s e s ,  
g e o l o g i c  maps, r a d i o a c t i v e  o c c u r r e n c e s .  Some o f  t h e s e  . c a t e g o r i e s  
i n c l u d e  s u b h e a d i n g s .  The most  e x t e n s i v e  l i s t i n g  i s  by c o u n t y .  
I n d e x i n g  by mounta in  r a n g e s  o r  a r e a s  can be  found a f  t e r  e a c h  summary 
in  S e c t i o n  11. 

COUNTIES 

C l a s s i f i e s  a r t i c l e s ,  by c o u n t y .  A r t i c l e s  p e r t a i n i n g  t o  r e g i o n a l  
s t u d i e s  o r  s t a t e w i d e  a r e a s  a r e  l i s t e d  under  t h e  f i r s t  subheading--  
S t a t e w i d e  o r  R e g i o n a l .  

STATEWI DE or REG1 ONAL 
Adams, A r e n g i ,  a n d  P a r r i s h  ( 1 9 8 0 ) ;  Anderson ,  E.C. ( 1 9 5 7 ) ;  
Anderson ,  0. J. ( 1980) ; B e r r y ,  Nagi , . Spreng ,  B a r n e s ,  a n d  
Smouse ( 1 9 8 0 ) ;  Chenoweth ( 1 9 7 6 ) ;  Condie ( 1 9 7 8 ) ;  Condie and  
Brookins  ( 1 9 8 0 ) ;  Co'ndie and Budding ( 1 9 7 9 ) ;  Coney ( 1 9 7 6 ) ;  
Dane and Bachman ( 1 9 6 5 ) ;  Dale and McKinney ( 1 9 6 0 ) ;  Edwards 
(1975)  ; E l e v a t o r s k i  (1977)  ; E l s t o n  (1976,  1978)  ; E l s t o n ,  
Coney, a n d  Rhodes ( 1 9 6 8 )  ; E l s t o n ,  Rhodes,  Coney, a n d  D e a l  
( 1976)  ; E v e r e t t  (1964)  ; F o s t e r  and S t i p p  (1961)  ; F u l p  (1981)  : 
G i l l u l y  ( 1 9 6 5 ) ;  Green and o t h e r s  ( 1 9 8 0 a - c ) ;  H o l s e r  ( 1 9 5 9 b ) ;  
K a l l i o k o s k i  , Langford ,  a n d  0 jakangas  ( 1978) ; K e l l e y ,  V. C .  
( 1949 ,  1 9 7 7 ) ;  L i n d g r e n ,  G r a t o n ,  a n d  Gordon ( 1 9 1 0 ) ;  Lipman, 
Bunker,  a n d  Bush ( 1 9 7 3 ) ;  L o v e r i n g  ( 1 9 5 6 ) ;  Malan ( 1 9 7 2 ) ;  Malan 
and  S t e r l i n g  ( 1 9 6 9 ) ;  Marjaniemi and B a s l e r  ( 1 9 7 2 ) ;  McAnulty 
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o t h e r s  ( 1 9 6 4 ) ;  Smi th ,  E.  I., ( 1 9 7 6 ) ;  S o u l e ,  J . H .  ( 1 9 4 6 a ) ;  S t o b b e  
(1949S)  ; Sto rmer  ( 1 9 7 2 a , b )  ; Sur  ( 1946, 1947) ; Thomann ( i n  
p r e p a r a t i o n )  ; Thompson, T. B. (1968 ,  1972) ; Thompson and G i l e s  
( 1 9 7 4 ) ;  Thorman ( 1 9 7 7 ) ;  U.S. G e o l o g i c a l  S u r v e y  a n d  o t h e r s  
(1980)  ; Van d e r  Spuy (1970)  ; Woodward, L.A., McLelland,  a n d  
H u s l e r  ( 1 9 7 7 ) ;  W r i g h t ,  H.E. ( 1 9 4 3 ) ;  Z e l l e r  and A l p e r  ( 1 9 6 5 )  



GEOLOGIC MAPS 

L i s t s  a l l  g e o l o g i c  maps and r e f e r e n c e s  c o n t a i n i n g  g e o l o g i c  maps. 

A k r i g h t  ( 1 9 7 9 ) ;  A l l e n ,  J . E .  ( 1 9 5 5 ) ;  A l l e n ,  P. ( 1 9 7 9 ) ;  A l l i s o n  
( 1 9 5 4 ) ;  Apsour i  ( 1 9 4 4 ) ;  Arendt  ( 1 9 7 1 ) ;  A t k i n s o n  ( 1 9 6 1 ) ;  Bachman 
( 1 9 6 5 ) ;  Bachman and Harbour ( 1 9 7 0 ) ;  Bachman and Myers ( 1 9 6 3 ,  
1 9 6 9 ) ;  Balk  ( 1 9 6 2 ) ;  -Ballman ( 1 9 6 0 ) ;  B a l t z  ( 1 9 7 2 ) ;  Bauer 
( 1 9 5 0 a ) ;  B a r k e r ,  F. ( 1 9 5 8 ) ;  Bee r s  ( 1 9 7 6 ) ;  Benjovsky ( 1 9 4 5 ) ;  
B e r r y ,  Nagy, Spreng ,  B a r n e s ,  and  Smouse ( 1 9 8 0 ) ;  B i g g e r s t a f f  
( 1 9 7 4 ) ;  B i n g l e r  ( 1 9 6 8 ) ;  B l a c k ,  B..A. ( 1 9 6 4 ) ;  B l a k e s t a d  ( 1 9 7 7 ) ;  
Bloom ( 1 9 7 5 ) ;  B o l t o n  ( 1 9 7 6 ) ;  B o r n h o r s t  ( 1 9 7 6 ) ;  B o r n h o r s t ,  E r b ,  
a n d  E l s t o n  ( 1 9 7 6 ) ;  Bowring ( 1 9 8 0 ) ;  Bromf ie ld  and  Wrucke ( 1 9 6 1 ) ;  
Brown, D.M.  ( 1 9 7 2 ) ;  Budding ( 1 9 7 2 ) ;  Bundy ( 1 9 5 8 ) ;  B u t l e r  
( 1 9 3 9 ) ;  Cepeda ( 1 9 7 2 ) ;  Chamberl in  (1974 ,  1 9 8 0 ) ;  Chapman, Wood, 
a n d  G r i s w o l d ,  I n c .  ( 1 9 7 7 ) ;  Clabaugh ( 1 9 4 1 ) ;  C l a r k  a n d  Read 
( 1 9 7 2 ) ;  Clemons (1976,  1977, 1 9 7 9 ) :  C o l l i n s ,  G.E., ( 1 9 5 7 ) ;  
Condie  (1980 ,  1 9 8 1 ) ;  Condie and  Budding ( 1 9 7 9 ) ;  C o r b i t t  
( 1 9 7 1 ) :  Cunningham ( 1 9 7 4 ) ;  Dane ( 1 9 4 8 ) ;  Dane and  Bachman 
( 1 9 6 1 ) ;  Deal ( 1 9 7 3 ) ;  Doney ( 1 9 6 8 ) ;  Donze ( 1 9 8 0 ) ;  Doyle ( 1 9 5 1 ) ;  
Dunham ( 1 9 3 5 ) ;  E l s t o n  (1957,  1 9 6 0 ) ;  F a l l i s  ( 1 9 5 8 ) ;  F e i n b e r g  
( 1 9 6 9 )  ; Ferguson  (1920 ,  1927)  ; F i n n e l l  ( 1 9 6 7 a , b )  ; F l e d g e  
( 1 9 5 9 ) ;  F o s t e r  and S t i p p  ( 1 9 6 1 ) ;  F r i e s  ( 1 9 4 0 ) ;  Gibson ( 1 9 8 1 ) ;  
G i l l e r m a n  (1952a ,  1958, 1964, 1 9 6 7 ) ;  G i l l e r m a n ,  Swinney, 
W h i t e b r e a d ,  Crowley,  a n d  Kleinhampl ( 1 9 5 4 ) ;  G i l l e r m a n  and 
W h i t e b r e a d  ( 1 9 5 4 ) ;  Givens ( 1 9 5 7 ) ;  Glover  ( 1 9 7 5 a ) ;  Goddard 
( 1 9 6 6 ) ;  Gonzales  ( 1 9 6 8 ) ;  Goodknight ( 1 9 7 3 ) :  Granger  and Bauer 
( , 1951a) ;  G r i g g s  ( 1 9 4 8 ) ;  G r i g g s  and Wagner ( 1 9 6 6 ) ;  Gr i swold  
(1959 ,  1 9 6 1 ) ;  Gr iswold  and  Missagh i  ( 1 9 6 4 ) ;  H a e d e r l e  ( 1 9 6 6 ) ;  
Harbour  ( 1 9 7 2 ) ;  H a r l e y  (1934,  1 9 4 0 ) ;  Hedlund ( 1 9 7 5 a , b ,  1977,  
1 9 7 8 a - j ,  1980a-c ) ;  Hernon, J o n e s ,  and  Moore ( 1 9 6 4 ) ;  H e w i t t  
( 1957 ,  1 9 5 9 ) ;  H i l l a r d  ( 1 9 6 9 ) ;  Ho l se r  ( 1 9 5 9 a ) ;  H u t c h i n s o n  
( 1 9 6 8 ) ;  Hunt ( 1 9 3 8 ) ;  J a c o b s  ( 1 9 5 6 ) ;  J a h n s  ( 1 9 5 5 ) ;  J a h n s  and  
Ewing ( 1 9 7 6 ) ;  J i c h a  ( 1 9 5 4 a ) ;  Johnson ,  J . T . ,  ( 1 9 5 5 ) ;  J o h n s o n ,  
R.B.  ( 1 9 7 0 ) ;  J o n e s ,  W.R., Hernon, and  Moore ( 1 9 6 7 ) ;  J o n e s ,  
W.R., Moore, and  P r a t t  (1970)  ; Kaufman ( 1 9 7 1 )  ; K e l l e y ,  V.C.  
( 1 9 7 1 ,  1972, 1 9 7 7 ) ;  K e l l e y ,  V . C . ,  and  N o r t h r o p  ( 1 9 7 5 ) ;  K e l l e y ,  
V.C., and S i l v e r  ( 1 9 5 2 ) ;  K e n t  ( 1 9 8 0 ) ;  K o t t l o w s k i  ( 1 9 6 1 ) ;  
Krewedl ( 1 9 7 4 ) ;  Kuel lmer . (1954,  1 ,956);  Lambert ( 1 9 6 1 ) ;  La roche  
( 1 9 8 0 ) ;  Lasky ( 1 9 4 7 ) ;  Lipman, P a l l i s t e r ,  a n d  S a r g e n t  ( 1 9 7 9 ) ;  
Long, P.E. ( 1 9 7 6 ) ;  Lopez and  Koschmann ( 1 9 4 2 ) ;  L u f k i n  ( 1 9 7 2 ) ;  
M a c h e t t e  ( 1 9 7 8 a , b ) ;  Mallon ( 1 9 6 6 ) ;  Mason ( 1 9 7 6 ) ;  M a s s i n g i l l  
( 1 9 7 9 ) ;  Maxwell ( 1 9 7 6 ) ;  Mayerson ( 1 9 7 9 ) ;  McCleary ( 1 9 6 0 ) ;  
McKinlay (1956,  1 9 5 7 ) ;  McLemore (1980a ,  1 9 8 2 ) ;  Miller ,  
Montgomery, and S u t h e r l a n d  ( 1963) ; Misa.gi (1968)  ; Montgomery 
(1950,  1 9 5 3 ) ;  Moore ( 1 9 6 5 ) ;  Morr i son  ( 1 9 6 5 ) ;  Muehlberger  
(1967,  1 9 6 8 ) ;  Myers ( 1 9 7 7 ) :  Myers and McKay (1970-1972, 1974,  
1 9 7 6 ) ;  N o r t h r o p  and  H i l l  ( 1 9 6 1 ) ;  Osburn ( 1 9 7 8 ) ;  Osburn,  P e t t y ,  
a n d  Chapin  ( 1 9 8 1 ) ;  P e r h a c  ( 1 9 7 0 ) ;  P e t e r s o n  ( 1 9 7 6 ) ;  P e t t y  
( 1 9 7 9 ) ;  P i l l m o r e  ( 1 9 7 0 ) ;  P o t t e r  ( 1 9 7 0 ) ;  Powers ( 1 9 7 6 ) ;  P r a y  
( 1 9 6 1 ) ;  R a t t e  a n d G a s k i l l  ( 1 9 7 5 ) ;  Raup ( 1 9 5 3 ) ;  R o t h  ( 1 9 8 1 ) ;  
S a n t o s  ( 1 9 6 6 ) ;  S a n t o s ,  H a l l ,  and  Weisner  ( 1 9 7 5 ) ;  S c h i l l i n g  
( 1 9 5 6 ) r  Schmidt and Craddock ( 1 9 6 4 ) ;  Schnake ( 1 9 7 7 ) ;  Schumaker 



(3.972); ~ ~ ~ g e r  (1973, 1981); Seaqer alld Clemons (1975); Seager, 
Clemons, and Hawley (1975); Seager, Hawley, and Clemons (1971); 
Seager, Kottlowski, and Hawley (1976); Segerstrom, Stotelmeyer, 
Williams, and Cordell (1975); Simon (1973); Smith, C.T., and 
others (1958a,b); Smith, E.I. (1976); Soule, J.H. (1946a); 
Soule, J.M. (1972); Spencer and Paige (1935); Spradlin (1975); 
Stark (1956); Stark and Dapples (1946); Stearns (1953, 1962); 
Strobell (1956); Strongin (1957); Sumner (1980); Sun and 
Baldwin (1958); Thaden, Santos, and Raup (1967); Thompson, T.B. 
(1973); Thorman (1977); Thorman and Drewes (1978, 1979); Timm 
(1941); Tonking (1957); Treiman (1977): U.S. Geological Survey 
and others (1980); Van der Spuy (1970); Wanek (1963); Weber and 
Willard (1959a,b); Willard (1957a,b); Willard and Givens 
(1958); Willard and Stearns (1971); Willard, Weber, and 
Kuellmer (1961); Wilpolt and Wanek (1951); Wood and Northrop 
(1946); Wood, Northrop, and ,Griggs (1953); Woodward, T.M. 
(1973); Woodward, L.A., Callender, and Zilinski (1975); 
Woodward, L. A. , DuChene, and Martinez (1977 ) ; Woodward, L. A. , 
DuChene, and Reed (1974); Woodward, L.A., Gibson, and McLelland 
(1976) ; Woodward, L.A., Kaufman, and Reed (1973) ; Woodward, 
L.A., McLelland, Anderson, and Kaufman (1972); Woodward, L.A., 
McLelland, and Kaufman (1974); Woodward, L.A., and 
Ruetschilling (1976); Woodward, L.A., and Schumacher (1973); 
Woodward, L.A., and Timm (1979); Wrucke and Bromfield (1961): 
Wyman (1981); Wynn (1981); Zapp (1941); Zeller (1958a,b, 1962, 
1970, 1975); Zeller and Alper (1965) 

c RADIOACTIVE OCCURRENCES 

Classifies articles pertaining to uranium and thorium occurrences 
and deposits. Includes reconnaissance reports on radioactive deposits. 
Articles describing the geology of radioactive deposits are included. 
Includes references pertaining to chemical and radiometric uranium and 
thorium analyses. 

BASTNAESITE OCCURRENCES IN THE LINCOLN COUNTY PORPHYRY BELT 
Griswold (1959); Glass and Smalley (1945); Kelley, F.J. (1962); 
Perhac (1970); Perhac and Heinrich (1963, 1964); Walker and 
Osterwald (1956) 

URANIUM DEPOSITS IN THE BURRO MOUNTAINS 
Adams, Arengi, and Parrish (1980); Anderson, O.J. (1980); 
Bastin (1939); Bauer (1950a, 1951); Dyer (1953); Gillerman 
(1952b,c, 1953a,b, 1964, 1967, 1968); Gillerman and Granger 
(1951); Gillerman, Swinney, Whitebread, Crowley, and Kleinhampl 
(1954) ; Gillerman and Whitebread (1954, 1956) ; Granger (1950) ; 
Granger and Bauer (1950a, 1951a,b, 1952); Granger, Bauer, 
Lovering, and Gillerman (1952); Griggs (1953); Handley (1945); 
Hedlund (1978a,h-j, 1980b); Hewitt (1957, 1959) ; Leach, F. I. 
( 1920) ; McKelvey (1955) 

RADIOACTIVE OCCURRENCES 
Adams, Arengi, and Parrish (1980); Aldrich, Wetherill, Davis, 
and Tilton (1958); Allen, J.E. (1955); Allison and Ove (1957); 
Anderson, E.C. (1954, 1955, 1957); Anderson, O.J. (1980); 
Anonymous (1959); Apsouri (1944); Bassett (1954, 1955); Bauer 



(1950a); ~aumgardner (1954); Berliner (1949); Berry, Nagy, 
Spreng, Barnes, and Smouse (1980); Birsoy (1977); Black, B.A. 
(1964); Black, K.D. (1977); Boyd (1955); Boyd and Wolfe (1953); 
Brookins (1978); Brookins and Della Valle (1977); Brookins and 
Rautman (1278); Brookins, Rautman, and Corbitt (1978); 
Chenoweth (1957, 1974a,b, 1975, 1976, 1979); Collins, G.E. 
(1956-1958); Collins, G.E., and Freeland (1956); Collins, G.E., 
and Mallory (1954); Collins, G.E., and Nye (1957); Collins, 
G.E., and Smith (1956) ; Condie (1976); Davis and Guilbert 
(1973); Edwards (1975); Elevatorski (1979); Elston (1960, 1961, 
1965, 1970, 1978); Elston, Erb, and Deal (1979); Everhart 
(1956, 1957); Ferris and Ruud (1971); Gott and Erickson (1952); 
Granger and Bauer (.1950b); Green and others (1980a-c); Haji- 
Vassiliou and Kerr (1972); Harder and Wyant (1944); Hedlund 
(1977, 1980a); Hess and Wells (1930) ; ~i'l~ert (1969) ; Hilpert 
and Corey (1955); Jahns (1946, 1955); Jahns and Ewing (1976); 
Johnson, J.T. (1955); Just (1937); Kalliokoski, Langford, and 
Ojakangas (1978); Keith (1944, 1945); Kolessar (1970); Larsen, 
E;S., Phair, Gottfried, and Smith (1956); Lipman (1969); 
Lovering (1956); Lustig (1958); Malan (1972); Malan and 
Sterling (1969); Marjaniemi and Basler (1972); Mason (1976); 
May, Smith, Dickson, and Nystrom (1981); McAnulty (1978); 
McLemore (1980a,b, 1982); McWhorter (1977): Melancon (1952); 
Muench (1938); Nishimori; Ragland, Rogers, and Greenburg 
(1977); Northrop (1944, 1961, 1966); Paige, L.R. (1950); 
Park, C.F., Jr., and MacDiarmid (1975); Pierson, Wenrich- 
Verbeek, Hannigan, and Machette (f980); Potter (1970); Rautman 
(1977); Reid, Griswold, Jacobsen, and Lessard (1980a,b); 
Santos, Hall, and Weisner (1975); Schumaker (1972); Seager 
(1973); Shoemaker, E.M. (1956); Silver (1955); Soule, J.H. 
(1946a); Staatz (1974); Staatz, Adams, and Conklin (1965); 
Sterling and Malan (1970); Templain and Dotterer (1978); 
Thaden, Santos, and Raup (1967); Towle and Rapaport (1952); 
'~schanz (1958) ; Twenofel and Brick (1956) ; U.S. Atomic Energy 
Commission (1970); U.S. Geological Survey (1965); U.S. 
Geological Survey and others (1980); Vizcaino, O'~eil1, and 
Dotterer (1978); Walker and Osterwald (1963); Walton, Salter, 
and Zetterlund (1980); White and Foster (1981); Wolfe (1953); 
Woodward, L.A., Anderson, Kaufman, and Reed (1973); Woodward, 
L.A., Gibson, and McLelland (1976); Woodward, L.A., and 
Ruetschilling (1976) ; Woodward, L.A., and Schumacher (1973) ; 
Zielinzki (1978) 



Appendix I 

Radioactive occurrences in veins and igneous 
and metamorphic rocks of New Mexico 

Explanation of Headings 

Map No.--The reference number refers to the location or approximate location 
shown on plate 1 (#1-#41, #90-#225, and #326-#343) or plate.2 (#42-#89 
and $226-8327). 

Name--The name of the occurrence or property as found in the literature. Aliases 
are in parenth, ~ses. 

Location--The location of the occurrence is given by the section, township, and 
range (land-grid system) and by latitude and longitude. If there is any 
uncertainty with respect to the location, then the latitude and longitude 
are omitted. 

Quadrangle--The name of the 7%- or 15-min U.S. Geological Survey topographic 
quadrangle map that the occurrence lies within. 

Type--Type of occurrence refers to the classification scheme used by the Department 
of Energy (table 3, this report) and explained by Mickle (1978), Mickle and 
Mathews (1978), and Mathews and others (1979). 

Development--Refers to any information regarding the development of the occurrence. 
For many occurrences, development information is not available. production 
data and reserve data are included, if known. 

Host rock, mineralization--Briefly describes the geology, host rock type, and 
uranium or other mineralization at the occurrence locality. Includes any 
additional information such as identified uranium or thorium minerals, 

C radiometric surveys or chemical analyse's. Some of the chemical analyses 
were provided by the New ~ekico Bureau of Mines and Mineral Resources Chem 
Lab, Lynn Brandvold, analyst. These are referred to as New Mexico Bureau 
Chem Lab and date of analysis (month/day/year or month/year). 

'Source of Data--Author and date of pertinent references are given to permit cross 
reference to the annotated bibliography section. The U.S. Atomic Energy 
Commission Prelimhary Reconnaissance Reports (PRR's) open-filed in 1966 
are listed by report number and prefixed by USAEC PRR. Occurrences visited 
by the author are indicated by FN (field notes) and the date (month/date/ 
year or month/year). Some of the citations end with a number prefixed by 
# (example: Hedlund, 1978, #5); this number refers to the occurrence identifi- 
cation number in the given cited reference. Other citations end with the page 
number the occurrence is discussed in the cited reference (example: Gillerman, 
1964, p. 101). USAEC, 1970, refers to Preliminary Reconnaissance Reports in 
U.S. Atomic Energy Commission (1970). 



G a i A i  PLAINS 

Cot fax County [Cnico HILLS Areal -- 
' ~ z e  Co!;scr~.;:.,!: NEi17T27NR25E 

30~34'45"~ 10~"lti'lI~'~'W 
Trrs lirrmanos Cantact- 

i+o& 75 metesocirrt I C  

4 shdllow pits radioactivity along contact USAEC. 1970, 11. 1 1 ;  
betweall 'I'c! l i j i  y diorite Reid and orl,rt s .  
porpnyry a11J rl!yollte flow. 1980b. 811 
278 pi? U 

radioactlvu Tertiary USAEC, 1970, p. 13; 
ihyoli ce si 11 Reid and others. 

1980b, 014 
radicaciivlti. hlony joints USAEC PRR Dtb-ku- 
and fractures in Cretaceous 1433;Wood J I I ~  

Dakoca Sandstone near a others, 1953; Reid 
Tertiary sill and others, 1580b. 

/ 112 
radioactive fault gouge in USAEC, 1970, p. 13; 
Tertiary andesicic flow, Staatz, 1974; 
0.005-0.720 Th Reid and others. 

1980b. 1113 
radioactivity in Tertiary USAEC PRR Deb-R.U- 
andesite and monzonite, 1439; Reid and 
0.119 U308 others, 198Ob,n15 

'4 
2 Shell Prospect 31'26NR25E 

36'31'1"~ 104"16'13"t: 
Tres tiermanos Orthomaymat ic 

Pebk 75 
4 it. adit, 

17 it b d ~ t  

2 Blasted Pine !:h'iSS$lT271lR25E 
36'36'9"~ 104°13'53"~ 

Pine Buttes Iiydroihemal 
7 '3 vein 

4 Laugt.lin Peak 12T27NR25E Pine buttes Hydrothermal 
7 5 vein 

10 prospect 
plts. 4-15 
it deep 

16T26NR27E 5 Langley Prospect Lawrence Arroyo Hydrothermal 
7 5 vein ( 7 )  

prospect pi t 

SOUTHERN ROCKY MOUNTAINS 

Mera County 

6 A and M Mining TZlNR16E 
unsurveyed 

Comanche Peak. Pegmatite , several pits radioactive pegmatite USAEC, 1970, 1,. YO 
Lucero 7'3 introducing Precambrian 

rocks 
San tliguel County [Rociada district] - 

7 Pidlite Mine 7.8.18.19Tl9NR14E 
unsurveyed 

Elk Mounrain Pegmatite several shafts, lithium-bedring radioactive ~ahns. 1953; Redmoll, 
7 '3 adits, pits, pegmatite inLruding 1966. p. 70; 

trenci;es Precambrian rocks, radio- Elevatorski, 1979. 
active rhabdophanite, p. 71; Adams and 
monazite, crytolite, others, 1900; U.S. 
betafite, microlite, Ceol. Survey and 
sabugalite others. 1980 

[ELL Mountain district] 
8 Elk Mountain 14T12NR13E 

unsurveyed 
Elk Mountain Pegmatite pits radioactive pegmatite, Adams and others, 
7'3 uraninite, samarskite 1980; Jahns, 1946 

euxenite,. fergusonite, 
ga5olir8ite, monazite, 
betafite 

Honey BOY Pegmatite pit (350 pounds radioactive pegmatite Jahns. 1946; Hrdlnv~~, 
Hanch 7'3 of Ta. U, REE intruding Precambrian 1961 

minerals prod- rocks, tantaliun-uraniiun 
uced; Rehon, minerals, monazite, uraninite, 
1961 samarskire 

9 Guv NO. 1 

(EL Pornevir district] 
10 tiiylt Peak BEi30'117NR13E 

35'40'45"~ 105°36'5"W 
100 it cut. 15 radioactive pegmarire 

it adit, cuts, intruding PrecanArian 
pits pyroxenite and amphibo- 

lite schist, monazite, 
5-946 ppm U 

USAEC PRR-DEB-&- 
1423; J~I>II,, 1946; 
Redmon., 1961 ; USAEC. 
1970. p. 140. 147; 
Anderson, O.J.. 199(1: 
Roid and ochers, 
1980, 117 

USAEC, 1970, p. 145; 
Redmon, 1961 ;Addm5 
and others, 19UO; 
'Anderson, O.J., 1Yb11; 
Reid and others, 
1980a. #11,12 

Baltz. 1972; KN 
5/29/81 

11 Sparks-Stone 5,6,Tl6NR14E 
(Sparks-Stone 81) 31, 32T17tiRl4E 

El Pornevir 
7 5 

Pegmatite pit (15 tons of radioactive pegmatite 
ore at 0.119 intruding Precambrian 
U308, 0.059 rocks, etuenite, autunite, 
V205. USAEC radioactive biotite 
orc produetion 
reports, 1948-1970) 

no workings-road radioactive peqmatite 
cut intruding ~rucmbrian 

schists and amphibolites, 
radioactivity twice back- 
qrollnd radioactivity 

no workings-road radioactive fractures along 
cut Precambrian pegmatite and 

alaskite altd mafic dikes, 
twice background radio- 
activity 

anall pit radioactive biotite-rich 
pod in Precambrian 
qranite, 4-383 PP U 

no wrkings-road radioactive pegmatite in 
cut Precambrian gneiss and 

quartz monzoi~ite dike, 
three times background 
radioactivity. 129 p p  U 

15 ft adit radioactive fault zone 
between schist and granite, 
four times background 
radioactivity 

3 radjo?ctive magnetite in 
pegmatite intruding 
Precambrian rocks. l.l0\ 

U3°8 

3 shallow pits radioactive pegmatite 
intruding Precambrian 
hornblende schist, 
uranophane, 0.02-0.1t 
U308 

? Ucknown-wad cut Sj5T17NR14E 
35'4~'40"~ 105'29'28"~ 

El Pornevir 
7 5 

Pegmatite 

Baltz, 1972; 
Reid and othrls, 
1980a. 18; FN 
5/29/81 

13 Unknown-road cut SW58T17NR14E 
(Youngs Canyon) 35'43 ' 0 0 " ~  10j029'27"W 

El Pornevir 
7'3 

Pegmatite. 
Hydrothermal 
vein 

USAEC, 1970. p. 120; 
Reid and others. 
1980a, 09 

USXC, 1970, p .  1Lb; 
Baltz, 1972; 
Reid and others. 
1980a, 110; FN 
5/29/81 

Baltz, 1972; FN 
5/29/81 

14 Black Nugget No. 1 llT17riRl4E 
35'42'53"~ 105'26'24"~ 

El Pornevir 
7'3 

Orthomagmatic. 

15 Locality 1133 14TllNR14E 
(Baker Gulch) 35'42'22"~ 105~26'4"~ 

El Pornevir 
7 5 

Pegmatite 

El Pornevir 
7s 

Hydrothermal 
vein 

USAEC PRR DEB-A- 
531; Reid and 
others, 1980d.@13 

 as veqas Grant 32Tl lNRl>E 
(Montszwa) 

[Tecolite district] 
18 Qulntana .lQT15IIR14L' 

USAEC, 1970, p. 149; 
Reid and othcrc, 
1980a, 1115 

Sart Geronimo 
7 5 



!b[> 

!:., . Ndmr &cation Quddranyle V P ~  Develspment lost rock, mineralization Source of dara 

19 Lost Creek.Claims C34TlGNR14E 
35'31'30"~ lC15~26'43"h' 

SUI ccrorrlmo Hydrothermal bulldozer cuts radioactive brecciated fault USAEC. 1970, p .  150; 
7 5 vein zone in Precambrian granlte Reid and others, 

1980a, R14 
Taos Countr [Picuris District] - 
Wichita Mine N'aSE'a16T23~RllE 

(Tungsten mine1 36'13' 3 0 " ~  105'46'15"~ 
33 

Trampas 75 Hydrothermal 2 shafts radioactive tunqsren-copper Schilling. 19L0; 
vein (100 fc), pics vein intruding metaquartzite Anderson, O . J . .  l ~ b o  

of the P~rcambrian Orcega 
Formation 

Trampas 75 Hydrothermal 70 ft shaft. 50 radioactive quartz vein in USAEC, 1970, p. 210; 
vein ft incline with breccia zone in Precambrian Reid and others, 

. drift, open pit quartzite and schist, copper 19BOb. U7 
oxides, 0.016-0.038PU308 

Trampas 75 , Pegmatite pits, under- radioac: ive pegmatite souli. 194611; USAEC 
ground rooms, intruding Precambrian PRR DEB-UP.-1428; 
5 adits amphiblite schists. Berliner, 1949; 

uranium microlite, allanite, Redman. 1961: 
thorite, a!:Jtite. 1.63- Schilling, 1950; 
7.730 U308 locally in Just, 1937; Jahns 
muscovicw and Evlng, 19761 

Reid and others, 
1980b. #8;FN 5.114/t0 

Trampas and Pegmatite ? radioactive pegmatite USAEC, 1970, p. 208 
Penasco 7'2 intruding Precambrian 

schist, radioactive columbite- 
tantalice 

P 
21 Copper Hill Claims 17,20,T23NRllE 

~ 6 ~ 1 3 ' 7 ~ ~  ~ O S ' Q ~ ~ ~ ~ ~ W  

22 Harding nine S$29T23NRllE 
lpresencly ovfiid 36'11'34"~ 105'47'39"~ 
by Univ of New 
Mexico as a field 
labra tory) 

23 Blue Feather Claims 20,21,22,27,28,29,3~23~ 
RllE 

[Arroyo Seco area] 
24 San Antonio Claims 28127NR13E A+royo Seco 75 Pegmatite 15 ft adit, 20 radinactive mineraL6 in USAEC, 1970, p. 209; 

ft shaft, 75 Precambrian peqmatite Reid and others, 
ft lower edit intruding gneiss 1980b, RS 

[Anchor district] 
25 Bitter Creek 20.21T29NR15E 

(unnamed) 36'43'42"N 105'20'15 "W 
Red River Pass Pegmatite 100 ft adit. radioactive pegmatite in- USAEC PRR DAO-P-4- 

7 'l 50 ft adit, truding Precambrian quartz 1498 I USAEC, 1970, 
pits amphibolite gneiss, up to p. 213; Reid 

0 
40 times background radio- and others, 1980b. 
activity #a; FN 11/11/81 

[Red River district] 
26 Black Copper Mines. NEi30T28NR15E 

(Black Copper 2) 36'38'15'~ 105°22'20"~ 
Red River Pass Hydrothermal 

75 vein 
300 ft shaft. 3 radioactive vein in 
adits (5 tons Precambrian granodiorite. 
ore at 0.039 once was gold producer 

USAEC ore 
;&ction reports, 
1948-1970) 

shallow pit radioactive breccia zone 
in Precambrian granite, 
305 ppm U 

outcrop radioactive Precambrian 
granite 

4-5 ftopan cut radioactive brecciated vein 
intruding Precambrian 
granite 

USAEC, 1970, p. 211; 
Schilling, 1960; 
Clark and Read, 
1972; bndersnn, O.J.. 
1980 

[Costilla Massif areal 
27 Billy Goat 7T30NR15E 

(ealdy Peak) 36°51'45"~ 105°23'4"~ 
Latir Peak 75 Hydrotheml 

vein 
USAEC, 1970, p. 212; 

Reid and others, 
19BOb. ill; FN 11/9/61 

Reid and others. 
1980b. 112 

USAX, 1970, p. 212; 
Reid and others, 
1980b, C3; FN 11/9/81 

Latir Peak 7'1 Orthomcqmatic 
( 7 )  

Latir Peak 75 Hydrothermal 
vein 

29 Latir 

Santa Fe County. [Nambe district] 
30 Rogers (Becky) SW$17T20NR9E 

35'58' 1 5 " ~  106°00' 5 0 " ~  
Espanola 75 Hydrothermal pits 

Vein- iieirts 
of uncertain 
origin in 
sandstone 

radioactive fracture zone Collins and Freeland, 
in sandstone of the Tertiary 1956; USAEC, 1970, 
Santa Fe Group (Tesque mbrl, p. 160; Hilpert, 
0.019-0.32\ U308, carnotite, 1969, p. 53; Green 
schroeckingerite, meta- and others, 1980a, 
autunite Ulr Anderson. O.J., 14:: 

radioactive fracture zone in Collins and Freeland. 
sandstone of Tertiary Santa 1956; Hilpert. 1962): 
Fe Group (Tesque mbr. Green and others, 

1980a, 03 
radioactive fracture zone in Collins and Freeland. 

sandstone of Tertiary Santa 1956; Hilpert.1962); 
Fe Croup (Tesque a P i  G ~ o a 8 ~  snd otharo, 

1980a. 112 
radioactive vein in altered USAEC, 1970. p.  158- 
gabbroii granite, 0.44t 159 

"3% 
radioactive vein in USAEC. 1970, p. 156; 

Precdiian biotito cchist Reid and others. 
and granitic dikes, copper 1980a, Hl 
oxides 

radioactive veins in USAEC. 1970, p.1561 
Precambrian biotite Anderson. O.J.. 1980; 
schist and Liotitb- Yillwr hllLi ot.haro, 
microcline granite 1963 

31 Unknown Espanola 7'2 Hydrothermal 7 
vein-veins of 
uncertain origin 
in sandstone . 

Eapanola 75 Hydrothennal 7 
Win-Veins of 
uncertain origin 
in sandstone 

Cundiyo 75 Hydrothennal 25 ft drift 
vein 

32 Unknown 

33 Sangre de Cristo 6.7. TZONRlOE 
(Jerry Hubbard) 

Cundiyo 7'2 Hydrothermal Cuts, 2-9 ft 
vein ad its 

Cundiyo 7'l Hydrothermal cuts 
vein 

Sandoval County 
36 Ananaly 113 17T15NRlE san Ysidro 7+ Hydrothermal 

vein 
7 radioactive anomaly along 

the Naciamento fault 
in Precambrian granite 

7 radioactive anomaly along 
Sierrita fault in Pre- 
cambrian granite 

? radioactive anomaly along 
NaciwonLo laulr 111 
Precambrian granite 

? radioactive tuffaceous 
pumice along fault zone 

USAEC PHX BPR-412 

37 Anomaly Y1 12T16HRlE Gilman 7'l Hydrothermal 
Vein 

USAEC PRR ED-R-410 

- A  

Anomaly 8 2  8T16NRlE 
L!,.J'J'OO"N 10b'51'30*W 

Gilman 75 Hyd~QtheKInal 
Vulr~ 

USAEC PRR ED-R-4111 
Crusn nltd raLtuxr  r ,  
1980~. D321 

USAEC PRR EO-R-15411 
G ~ a e n  and ethorc. 
1980~. 1322 

Anderson, 1957; bundy 
19581Lindgren and 
othere, 19101 Smitli 
and oth're. 19701 
Chenowth, 1974b 

Gilmn 74 Hydrnrhaml 
Vein 

40 Cochiti district TlBNR4E. T18NR5E 
T17NR4E. T17NR5E 

Canada and Hydrothermal 
Bland 75 Vein 

shafts, adits, radioactive veins and 
pits breccia zones in Tertiary 



Geveloymenr losr rock, ~ni~~eralizatlon 

7 radioacrive fractures and 
breccia zones in Tertiary 
.Lipilli Tuif (rhyolite), 
torbernite, uranophane, 
copper oxides 

Source of data 

4 1  , Peralta Canyon SE\9T17NfiSE Canada 74 Hydrorhemal 
35*33'00"~ 1 0 b 0 2 4 ' 4 ~ " ~  vein 

.indqren and orhrrs, 
1910; Hilport 
1969, p. 49; 
Chenoweth, 1974b: 
Green and others. 
1980c. 612 

@io Arriba County [Ojo Caliente district] 

r~ Joseph NE'aSE'allT24NRBE Ojo Caliente Pegmatite 
36'19'35"~ 106°3115"~ 7 4 

43 Star nine NE'aSWCl2T24NRBE 010 Caliente Pegmatite 
36°19'30"~ 106°2'58"~ 7 5 

44 Urnamed ieb) NW'aNE$11T24~RBE Ojo Callente Pegmatite 
36'20' 5 " ~  106'3' 50"W 74 

open pit,adits radioactive pegmatite, 
samarskite, fluorite 

radioactive pegma<i ce 

Jahns, 1946; USALC. 
1970, p. 120 

Jahns, 1946 open cuts,adits 

pit radioactive pegmatire, 
samarskite, monazite. 
fluorite 

Jahns, 1946 

[Petaca district] 
Guadalupe N E ~ S E C ~ ~ T ~ ~ N R ~ E  

3G026'30"N 106°2'30"~ 
Carmelita SW'aNES36T26NRBE 

36'26'40"~ 106°2'45"~ 

Pegmatite 

Pegmatite 

cuts, pits, 
adits 

cut 

radioactive pegmatite, 
samarskite, monazite 

radioactive pegmatite, 
samarskite, monazite, 
fluorite 

radioactive pegmatite. 
samarskite. monazite 

Jahns, 1946; 
Redmon, 1961 

Jahns, 1946; 
Redmon, 1961 

Globe Pegmatite pits, cuts, 
adits, 25 ft 
shaft 

Jahns, 1946; 
Wright, L.A., 1948; 
Apsouri, 1944 ; 
Redmon, 1961 

Jahn's, 1946; 
Redmon, 1961 

Jahns, 1946;Redmon, 
1961; Adams and 
others, 1980 

USAEC, 1970, p. 21 

Pegmatite 

Pegmatite 

cuts, pits, 
shaft 

incline, pits 

radioactive, peqmatite, 
samarskite, monazite 

radioactive pegmatite. 
samarskite, monazite 

Lucky Seven Claim 26T26NRBE 
36'27'29"~ 106'3'10"~ 

Hydrothermal 
vein 

radioactive vein in Pre- 
cambrian Petaca schist, 
copper oxides, 0.021% 

u308 
radioactive pegmatite, 

samarskite, monazite 
radioactive pegmatite 

La mdera 74 

La Madera 75 

Pegmatite 

Pegmatite 

6 pits, cuts 

.) 

Redmon, 1961 

USAEC PRR DEB-RR4- 
14171 Green and 
others. 1980a. 
876 

Jahns, 1946; Redmon, 
1961 

F i r e  (Lyons. SW$NE'a25T26NREE 
Frances N0.2) 36'27'40"~ 106°2'40'~ 

Pegmatite cuts 220 ft long. 50 ft wide 
radioactive pegmatite, 
apatite, samarskite, 
monazite 

shaft, incline, radioactive pegmatite, 
pits samarskite, monazite 

24 ft shaft with radioactive pegmatite, 
drifts, winzes samarskite, fluorite, 

monazite 
bulldozer cuts, radioactive pegmatite 

shaft (4 tons 
of ore at 0.03% 
U308 and 0.028 
V2O5, U.S. 
government ore 
production rep- 
orts, 1948-1970) 

50 ft shaft, five radioactive pegmatites, 
pits, cuts samarskire, monazite 

fergusoni te 

54 Hillside NE'aNW'a25T26NRBE Ls Hadera 7'r Pegmatite 
3b027"45"~ 106'2'45"~ 
NEiSW530T26NR9E La nadera 74 Pegmatite 
36'27'20"~ 106°1'45"~ 

Jahns, 1946; 
Redmon. 1961 

Jahns, 1946; 
Redmon, 1961 

56 Pineapple Group SW'aNE'a30T26NR9E La nadera 7% Pegmatite 
36'27'35"~ 106°1'32"W 

USAEC, 1970. p. 119; 
Anderson, O.J., 1980 

57 ta Paloma Mine C N+N+3OT26NR9E La nadera 75 Pegmatite 
36"27'50"~ 106°1'40"W 

Jahns, 1946; 
Redmon, 19611 
Bingler, 1968; 
Elevatorski.1979 

Jahns, 1946; 
Redmon, 1961 

Apsouri, i944;Jahns. 
19461 USAEC 
PRR DEB-RRA-1417; 
Green and others, 
1980a. 878 

Jahns. 1946 

50 Little Julia NW'rSWC24T26NfiBE La Pladera 75 Pegmatite 
36'28'18"~ 106°3'15"W 

59 Nambe (Turkey SW5SW418T26NR9E La Hadera 7'2 Pegmatite 
Track nine, 36'28'50"~ 106°2'OO"W 
unknown) 

cut, 40 ft shaft radioactive pegmatite, 
camarckite, monazite 

open cuts, 65 radioactive pegmatite, 
ft shaft copper oxides. 

samarskite, monazite, 
purple fluorite 

60 Capitan nine NEbSE'I13T26NRBE La mdera 75 Peyma~ite 
36°29'00"~ 106"2'15'W 

Open cut, adit, radioactive pegmatite, 
incline samarskite,monazite, 

purple fluorite 
cuts, adits radioactive pegmatite, 

samarskite, monazite 
61 Cribbenville (New SW'aSW$18T26NR9E la nadera 74 Pegmatite 

OriUonviJ3o. 3h0i'9'00"N 106'2"20"w 
Alax, El Capitan) 

Jahns, 1946; Radmon. 
19611 USAEC PKR 
DEB-RRA-1417; 
Green and uLheiB, 
1980a. 678 

Bingler, 1968, p. 68; 
Hilpert, 1969; 
Creen and others, 
1980a. #49 

Jahns, 1946. p. 68; 
Apsouri, 1944; 
Bingler. 1968 

62 Pino Verde (Luna) SWLINWLI18T26NRSE La Uadera 7'r Pegmatite 
36°29'15"N 106°2'10"W 

5 prospect pits radioactive pegmatite, 
uraninite in albite- 
rich zone, samarskite, 
monezite 

2 pits, 2 adits, radioactive pegmatite, 
open cuts (500 uraninite in albite- 
lbs columbite, quartz zones, samarskite, 
samarskite, monazite, fergusonite 
monazite sh 

cut, adit apped)radioactive pegmatite, 
samarskite. monazite, 

3 pits radioactive pegmatite. 
samrskite, monazite, 
fluorite 

63 Fridlund (Blue NWCNW'a18T26NFSE La Hadera 7'2 Pegmatite 
Eagle No.1) 36'29'32-N 106'2'15-W 

Jahns. 19461Apsouri. 
1944 

Apsuu&l, 1944; Jahns. 
1946; Redmon, 1961; 
USAEC PRR D C B - W -  
14171 Green and 
othora, 1980a.1174 

Apwuri, 1944, Jahnb 
1946; Redmon, 1961; 
USAEC PRR DEB-RRA- 
1417; Green and 
o~her6. 1900a. 172 

*. G&?on (Cavilan) NWINWClBT26NR9E ~a mdera 75 Pegmatite 

36D29'40U~ 106'2'1~"~ 

O1u*ird 

S W C N E ' A ~ T ~ ~ N R ~ E  La6 Tablas 75 Pegmatite 
36°30'15"~ 106'2'20"W 

b6 Apache (Porter, NWC12T26NRBE u s  Tablas 7'r Pegmatite 
glue. slowutl 36'30'23"~ 106°3'00"U 

cuts, adits 13) ,  radioactive pegmatite, 
75 ft shaft  marsk kite, monazite, 

fluorite, carnotite 



Location tp.itr d113l e ' Ty1;e 

?PS Tablas 71 Pegmatite 

llost I .uL.L,  rnl!ni-t slization Source ot data 

t7 Sandoval [Old Black 
Horse, Kentucky) 

cuts, pits .adioact~v, pajalatite. 
sarnarskite in quartz 
zones 

radioactive pegmatite. 
samarskite, monazite 

radioactive pegmatite, 
samarskite, fjuuri te 

68 Silver Plate Las l'aLlss 71, Pegmatite 

Las Tablas 71, Pegmatite 

90 ft adlt, 
cut 

30 ft incline, 
drifts, 
vertical 
shaft 

pits, cuts 

Jahns. 1946 

c <, Keystone-Western 
h 

Jahns, 1946 

70 Wyoming Las Tablas 71 Pegmatite 

U s  Tbblas 75 Pegmatite 

radioactive pegmatite, 
sarnarskiti- 

radiodctivr psyrnatite. 
samarsklte, uraninite, 
q u i t e ,  monhzite 

71 Beryl 
(this may be the 
Lonesome mine 877 
this appendix] 

72 Conquistador 
(Augusta) 

73 Consolation (Mica 
. Lode) 

74 St. Joseph 

2 shafts, open 
cut 

Just, 1937 

La5 Thblas 75 Pegmatite pit, iacline radioactive, p e ~ z t i t e ,  
samarskite, monazite, 

radioactive pegmatite, 
samarski te 

two radioactive pegmatites, 
samarski te 

radioactive pegmatite. 
samarskite, monazite. 

Jahns, 1946; 
Redmon. 1961 

Jahns, 1946 . Las Tablas 74 Pegmatite cut 

Las Tablas 75 ,Pegmatite 

75 Miller Mine 
(Mary, Etter, 
Werner) 

Las Tablas 74 Pegmatite 
/ 

shafts, pits. 
25 ft adic 

Jahns, 1946; 
Apsouri, 1944; 
Redmon, 1961 ; 
USAEC PRR D E W  
RRA-1417; Green 
and others, 1980a. 
t75 

Jahns, 1946; llilpert. 
1969, p. 47; Green 
and others, 1980~1, 
(152 

USAEC PRR DEY-RRA- 
763; Hilpert, and 
Corey, 1955; Green 
and others, 1980a. 
155 

Jahns, 1946; Redmon, 
19611 Bingler J966; 
Elevatorski, 1979, 
p. 56; Green and 
others, 1980a, Y48 

open cuts, pits radioactive pegmatite, 
samarskite, monazite, 
purple fluorite 

76 North Star 
(Miller) 

Las Tablas 75 Pegmatite 

Las Tablas 75 Pegmatite 77 Co-operative Mine 
(Mary 1 and 2) 

2 shafts, pits radioactive pegmatite in 
Precambrian Orteqa 
Quartzite 

78 lanesane (Beryl?) Las Tabla5 71, Pegmatite cuts, 78 ft 
incline shaft. 
(12 IbS 
samarskite and 
monazite pro- 
duced) 

cuts, pits 

radioactive pegmatite. 
samarskite, monazite, 
uraninite 

79 El Contento Las Tablas 7% Pegmatite 

Las Tablas 75 Pegmatite 

Las Tablas 75 Pegmatite 

radioactive pegmatite, 
samarskite, monazite 

radioactive pegmatite, 
samarskite 

radioacti,ve pegmatite, 
samarskite, monazite, 
fluorite 

radioactive peymacite, 
monazite, samarskite 

radioactive peqmatite, 
samarskite. fluorite 

radioactive pegmatite, 
samarskite, fluorite, 
monazite 

Jahns, 1946; Redmon, 
1961 

Jahns, 1946; Redmon, 
1961 

Jahns. 1946; Redmon, 
1961 

8 c  Vestegard 

81 La Jarita 

cuts, pits 

trenches,cuts. 
shafts 

82 canary Bird Las Tablas 75 Pegmatite 

Las Tablas 75 Pegmatite 

Las Tablas 75 Pegmatite 

3 pits Jahns, 1946 

83 Meadow Deposit Jahns. 1946; 
Redmon, 1961 

Jal-AS, 1946; Rudnion 
1961 

84 Silver Spur (Old 
Eureka,Hoyt- 
Seward.  as 
Tablas) 

85 Alma Deposit 
(Kansas City) 

86 Eureka 

open cuts, 30 
ft adit, 60- 
70 ft shaft 

Las Tablas 71, Pegmatite 

Las Tablas 71, Pegmatite 

Las Tablas 7'9 Pegmatite 

Las Tablas 75 Pegmatite 

cuts, pits. 
adit 

pits 

radioactive pegnlatite, 
samarskite, monazite 

radioactive pegmatite, 
monazite 

2 radieootive ~ ~ ~ r ~ m a t i r n s ,  
samarskite,,monazite 

radioactive pegmatite, 
sam~.skite 14.61% Th) , 
monazite, purple fluorite. 
in Precambrian Kiawa 
Mountain Formation 

Jahns, 1946; Redmon, 
1961. 

Jahns, 1946; Adams 
. and others, 1980 
Jahns, 1946; Redmon, 

1961 
Just. 19371 Jahns, 

1946; Apsouri, 
1944; RedmonJ961; 
Barker. 1958; 
Bingler. 1968; 
Hilpert, 1969; 
Green and others, 
1980a. Y51 

Jahns, 1946;USAEC 
PRR ED-201; 
Hilpert, 1969.p.48; 
Green and others. 
19BOa. 150 

\ 

VULEC PRR DEB-RRA- 
' 14311 Green and 

others. 1980a,b81; 
PN 11/10/81 

Nilpert, 1969, p.48; 
bnderson, 0.3.. 1980; 
Green and other&, 
1980a. U53; Kent, 
1980; PN 11/10/81 

. 87 Buena Vista curs, yiLs 

88 Kiawa, South 
Kiawa 

shaft,adit, 
pits 1100 
lbs samarskite 
produced ) 

89 Rancho ARA NE$SE$lOT27NRBE 
(Parker, Wilmeth, 36'35'20"N 106'5'00"~ 
washburn) 

Las Tablas 74 Pegmatite 4 adits,cuts ' radioactive pegmatite, 
samarskite, uraniferous 
magnetite in quartz zone 

[Bromide No. 2 district] 
90 noran, Sawyer, and 24T2BNR7E 

a c ~ i n d  claims 36'38'40"~ 106'8'45'W 
IUSGS JOLI 

Hydrothermal' 
vein-Contact 
metasomtic 

Pit radioactive zones in mica 
schist IHopevell Series), 
quartz veins, and granite, 
fluorite, copper oxides 

bulldozer cuts radioactive fluorite veins 
(8 tons of ore in Precambrian Petaca 
at 0.04\ U308, Schist and TusaS granite 
0.03% ~ 2 0 5 ,  US s w l e  0.01390 
government ore 
production re- 
p r r s ,  1948-1070) 

5 0  ft edit, pits radioactive fluorite veins 
(8 tons of ore in Precambrian Petaca 
at 0.04% U300, Schist and Tusas granite 
0.03% V205.u.S. granite 
GQverNnUnt Oru 
production re- 
ports, 1948- 
1970) 

Burned 
Mountain 74 

91 Tusas East Slope US NE424T28NR7E 
i m s a a  Welch 36'39'5"~ 10bD8'5"W 
and Royal, 
Rough and Ready) 

Burned 
Mountain 75 

Hydrothermal 
vein- 
Anatectic 

Hilpert, 1969, p. 48; 
Bingler, 1968, p. 
891 Anderson. O.J.. 
1980; Green and urlturs 
1BBOa. 1541 lunt, l ' lb. .  
PN I1/10/81 

Hydrothermal 
vein- 
Anatectic 

Burned 
Mountain 7s 



242 

Tyi~u Devclopmcnt lost rock, m~r:eralization Source of data 
n* P 
No. Name 

COLORADO PLATEAU 

San Juan County -- 
93 Shiprock T291iH19W Shiprock 75 
fi 9 East Side T29NR21W Red Valley 15 

!, Rock 
T27NR20W nittec ~ o c k  75 

96% Bennett Peak 32T25NR18W Newcomb 75 

97 Outlet Neck 35'59'~ 109°00'W Tohatchi 15 

Cibola County [Zuni Mountains district] - 
98 Mi,rabal nine NE57TllNR12W Post Office 

35°11'50"~ 108°8'10"~ Flats 75 

Location 

Diatreme 
Diatreme 
Dia treme 

none 
none 
none 

none 

none 

radioactive d~alrame Shoemaker, 19% 
radioactive diacreme Shoemaker, 1956 
radioactive frldspathic Shoemaker. 1956; 
minette. 10.6 ppn U, Nishimori and 
50.1 ppi Th others. 1977 

radioactive minette, 12.3 Shoemaker, 1956 
ppm U, 31.5 p p  Th 

basic minette diatreme. Shoemaker, 1956 
11.9 ppm U ,  28.4 ppm Th 

Diatreme 

Diatreme 

Hydrothermal- 
vein 

3 adits (one radioactive fluorite vein Rothrock. 1946; 
269 ft) 2 50 in Precambrian gneissic Goddard, 1966; 
ft shafts, granite, twice background USAEC PRR D-242; 
open cuts radioactivity, copper Gott and Erickson. 

oxides, fluorite 1952; Crecn a ~ ~ d  
others. 1980b; 
ll110; FN 9/14/80 

99 unLown-~irabal W57TllNlU2W ~ o s t  Office 
Copper nine 35'11 ' 5 0 " ~  108'8'10"W Flats 75 

Hydrothermal- 
vein 

bulldozer cuts, radioactivity associated 
pits, 12 ft. with copper mineralization 
shaft; adir slung fracturco and shear 

zones in Precambrian 
gneissic granite and 
Permian Rbo Formation 
(unconformable contact , 
up to five times back- 
ground radioactivity 

road cut, pit radioactivity associated 
reported with copper minerals in 

. nearby shear and fracture zones 
in Precambrian granite. 
twice background radio- 

Gott and Erickson. 
1952; 
Hilpert end Coruy, 
1955; HilpertJ969; 
Goddard, 1966; 
Green and others, 
1980b, U111; FN 
9/14/80 

100 Unknown-road 17,18TllNRl2W post Off ice 
cut 35'10'55"~ 108°8'00"~ Flats 7'2 

Hydrothermal- 
vein 

USAEC PRR D-239, 
Goddard. 1966; 
FN 9/14/00 

activity 
2 shafts, open radioactivity associated FN 9/14/00] 
cuts, adit with copper mineralization Coddard, :966; 

101 nt. Sedqvick SWb 17T1lNRl2W Post Office 
Copper Mine 35'10'30" N 108'7'45"~ Flats 75 
(Oiener) 

Hydrothermal- 
vein 

in shear and fracture Green and others, 
zones in Precambrian 1980b. 11133 
granite, twice background 
radioactivity 

radioactive fluorite vein Goddard. 1966; 
cutting Precambrian syenite FN 7/24/81 
and granite, twice back- 

. ground radioactivity 
radioactive Tertiary ande- USAEC PRR RR-207 

site plug that has 
intruded Mancos Shale 

post Office 
Flats 7'2 

Hydrothermal- 
vein 

no workings- 
outcrop 

103 Unknown-Zuni 4T9NR17W Horsehead 
Indian . Canyon 75 
Reservation 

[Laguna district] 
104 Windwhip ~ i n e '  NWC35TllNRSW m i n o  7'2 

35'8'30"N 107~20'35"~ 

Ort holnagma t ic 

Hydrothermal- 
vein- 
Sandstone 

Open pit typical sandstone-type Allison, 1954; Creen 
mined in 1954 ' deposit adjacent to and others, 1980b, 

the Windwhip dike which 1177 
contains uranium minerals 
along fractures, host rock 
is Jurassic Morrison 
Formation-Brushy Basin 
member 

Open pit garnet-epidote skarn USAEC PRR Ed-R-392; 
demsit in Triassic Hilpert. 1969; 

105 S O ~ O K ~  1-4 NEslPT7NRSW Cerro Verde 
claims Ss'51'20"d 107D10'30YY 75 
(Windy Claims) 

Contact- 
mnrasnmatic 

Chinle Pormatlon fi- P l o r s u r ~  m i d  sthero, 
truded by granite and 1981, U7 
andesite, carnotite, 
lead-copper-sllver-nlchel 
minerals 

BASIN AND RANGE 

Sandoval tounfr [Ptacitas district] 
106 blimi 4 NES4T12NR6E . . Hagan 7'2 

3 5 x 7 ' 5 5 " ~  106°17'55"W 
I .  

radioactive minerals UylEC PRR OEB-P-4- 
(autunite) along fractures 1444; Hilpert and 

.-and joints in Tertiary Corey, 1955; 
trachyte sill which in- Hilyait.1969, p. 481  
trudes Cretaceous Msa Green and others, 
Verde group 1980~. 116 

Hydrothermal- 
vein 



Ma,, 

NO. Name Locat ion  Quadrsnqle Type ~ e v e l o p m e n t  Host rock ,  mineralization Source of  d a t a  

BASlN AND R A N G E  

Santa Fe County 

107 Cash Ent ry  Mine SEi5T14NR8E Hydrothermal- 
v e i n  

450 f t .  s h a f t ,  r a d i o a c r i v e  copper v e i n  i n  
p i t s  hornblende monzoni t e  

porphyry 
s h a f t  r a d i o a c t i v e  v e i n  

Gr iqqs ,  1953; 
Oisbrow 1957, p .  and 59 stall. 

Griqqs,  1953 - -x Turquoise  Mine 5T14NR8E 

109 O r t i z  Mine Grant 35TlQNRBE 

Madrid 1 5 '  

Madrid 15 '  

Hydrothermal- 
ve in  

Orthomagmatic r a d i o a c t i v e  monzonite 
d i k e  i n  G a l i s t e o  
Formation, 0.0024- 
0.00479 U30s 

r a d i o a c t i v e  v e i n  

USAEC, 1970. .  p.163- 
164 

s h a f t  110 Turquoise Mine 2lTl5NRBE 

111 Evelyn copper Mine 19T15NRBE 

Turquoise H i l l  
7  'l 

T e t i l l a  Peak 
7 'l 

v e i n  Gr iqqs ,  1953 

Hydrothemal-  
ve in  

247 f t .  s h a f t ,  seven r a d i o a c t i v e  copper 
p i t s ,  c u t s ,  v e i n s  i n  T e r t i a r y  
a d i t s  a u g i t e - b i o t i  r e  monzonite 

o p e n - p i t ,  170 uranium i s  a s s o c i a t e d  wi th  
f t .  s h a f t ;  o r g a n i c  m a t e r i a l  i n  f a u l t  
8 , 6 4 9  t o n s  of  zone i n  C i e n e q u i l l a  
0.14% U3Og. U.S. Limburgite i n  t h e  Espinaso  
government o r e  Formation,  b r a n n e r i t e ,  
p roduct ion  r e -  copper m i n e r a l s ,  up t o  30 
p o r t s ,  1948- t imes  background rad io-  
19701 a c t i v i t y  

r a d i o a c t i v e  v e i n  i n  Espinaso  
v o l c a n i c s .  0.07-0.15% U>Oe 

Gr iqqs ,  1953; 
Oisbrov and Sr.011, 
1957, p .  51 

Anderson, 0 . J  . . 19811; 
E l s t o n ,  1967; 
L u s t i q ,  1957; 1959; 
Haj i -Vass i l iou  and 
Kerr, 1972; Green 
and o t h e r s ,  1 9 8 k .  
a101 FN 5/28/81 

112 ~a Bajada (Lane NWi9T15NR7E 
S t a r )  3 5 ' 3 2 ' 4 5 " ~  106°12'30"W 

T e r i l l a  Peak 
7 5 

Hydrothemal-  
v e i n  

T e t i l l a  Peak 
75  

Hydrothermal- 
v e i n  

H i l p e r t .  1969; US= 
PRR DEB-RRA-1425; 
Green and o t h e r s .  
1980b. 89; USAEC, 
1970, p .  165 

B e r n a l i l l o  County 

114 n o n t e  Largo 16TllNR6E 
C a r b o n a t i t e  

Sandia Park 
7 'l 

Orthomagmatic none 
(Carbona ti t e l  

c a r b o n a t i t e  d i k e  i n t r u d i n g  
Precambrian m e t m r p h i c  
r o c k s  

r a d i o a c t i v e  magnet i te  
i n  pegmat i te  i n t r u d i n q  
Precambrian q u a r t z  d i o r i t e  

r a d i o a c t i v e  f l u o r i t e  v e i n s  
a long f r a c t u r e s  and s h e a r s  
i n  Precambrian s c h i s t ,  
copper o x i d e s  

yellow uranium m i n e r a l s  i n  
b r e c c i a t e d  r h y o l i t e ,  0 .281 
U 

tamber t ,  1961; K e l l y ,  
and Northrop, 1975, 
p .  104 

USAEC, 1970, p .  5 115 L U C ~ Y  S t r i k e  N'lZSTlONR4E 
Claim 

T i j e r a s  75 Pegmat i te  open c u t  

116 Grandvieu Mining 6,7T9NR5E 
c l a l m ,  Wac Wine 

T i j e r a s '  75 Hydrothermal- 25 f t .  i n c l i n e d  
v e i n  s h a f t ,  1 5  f t .  

a d i t .  3 300- 
400 f t .  a d i t s  

Hydrothermal- p i t s ,  75 f t .  
v e i n  a d i  t  

USAEC PRR DEB-RRA- 
6431 R ~ t h r o c k ,  
1946 

117 Cerro  Colorado- NWC lT9NRlW 
Archule ta  (L.W. 3 5 ' 1 ' 5 0 " ~  1 0 6 ° 5 4 ' 0 0 " ~  

La Mesita 
Negra 75 

H i l p e r t ,  1969, p .  32; 
Green and o t h e r s ,  
198Ob. 818; USAEC, 
1970, p .  6 ;  Wriqht.  
H.E., 1943 

Claims, Junio  
Mlne) 

Torrance  County [Pederna l  Hi 1 1s d i s t r i c t  I 
Hydrothermal- p i t s  

v e i n  
r a d i o a c t i v e  manganese v e i n  

i n  Precambrian r o c k s  
118 Consol ida ted  Gas 28,29T7NRl2E 

and n i n i n g  
Socorro County [Rayo H i l l s  d i s t r i c t ]  

119 Parker  Ranch , 28T2NR4E 

Pederna l  
Mountain 75 

Hydrothermal- p i t  r a d i o a c t i v e  v e i n  a long s h e a r  
v e i n  zones i n  Precambrian t a l c  

s c h i s t ,  copper o x i d e s  

USAEC, 1970. p .  216 c e r r o  
m n t o s a  75 

[Ladron Mountain d i s t r i c t ]  

120 J e t e r  # i n e  SWhNE435T3NRZW 
(Char ley  U2. 3 4 ' 2 6 ' 2 0 " ~  1 0 7 ° 1 ' 0 0 " ~  
J e t e r  and H a t t i e ,  
H a t t i e  (12) 

Riley  15'  v e i n  s h a f t ,  p i t ,  ox id ized  uranium mlnera ls  
t r e n c n e s ,  open a l u 1 9  f a u l t  zone bc tveen  
p i t  (8,826 t o n s  Precambrian g r a n i t e  and 
0.39% U30a pro-  T e r t i a r y  Popotosa Forma- 
duced, U.S. t i o n  
government o r e  
product ion  r e p o r t s ,  
lD48-1Pln) 

Anderson. B.C., 1955; 
C o l l l n a  and Nye. 
19571 USAEC. PKH- 
EO-R-368; Condie,  
19761 P i e r s o n  and 
o t h e r s ,  1981, 033; 
Anderson, O.J . ,  1980; 
C o l l i n s  and Smith,  
1956; FN 6/28/80 

USAEC, 1970, p .  
193; Will iams, 
1966; Lasky, 1932; 
FN 9/11/81 

Hydrothermal- 25 f t .  s h a f t ,  r a d i o a c t i v e  q u a r t z - f l u o r i t e  
vr i r l  4 p i t s  v e i n s  i n  Precambrian 

g r a n i t e ,  copper o x i d e s ,  up  
to 4 t imes  background 
r a d i o a c t i v i t y  

Volcanogenic 40 f t .  s h a f t  r a d i o a c t i v e  s h e a r  zone i n  
7 T e r t i a r y  a n d e s i t e  l a v a .  

. copper o x i d e s ,  0.0261 U 

1 2 1  Juan  T o r r e s  Ri ley  15'  

122 S h a f t  
I 

Got t  and Er ickson,  
1952, p .  4 ,  13; 
US Gaol.  Survey, 
19651 PN 7/13/81 

[Sen Acacia Area] 
123 San Acacia NEC2TlSR2W 

Copper Wine M015'25"N 107D1'00"W 

! 

Hydrothermal- p i t s ,  s h a f t s ,  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  
v e i n  a d i  ts a n d e s i t e  and r h y o l i t e ,  

0.0035-0.0054I UlOe 

USAEC, 1970, p .  200; 
Got t  and  rickso on, 
1957, 1952; P ierso l )  
A M  o m e r s ,  lrel, b 3 G  

Got t  and Er ickson.  
19511 P i e r s o n  and 
o t h e r s ,  1981, 137 

~ i l p e r t .  1969; 
P i e r s o n  and o t h e r s .  
1981, 134 

Volcanogenic 20 f t  a h a f t .  r a d i o a c t i v e  copper ve in  i n  
7 p i t s  Popotosa Formation 

124 unknown-San Acacia NE'lZTlSR2W 
34 '15 '30"~ 107~1'00'W 

Ri ley  15 '  

Ri ley  15 '  Volcanogenic s h o r t  a d i t  r a d i o a c t i v e  zone i n  
7 Popotosa Formation, 

copper o x i d e s  

125 S i l v e r  Creek NE%15TlNR2W 
P r o s p e c t  3Q018'45"N 107'2'00"W 

ILemitar mountains d i s t r i c t 1  
P i e r s o n  and o t h e r s .  

1981, 641; Kei th ,  
1945 

San Lorenro 81 18TJSRlW e b r e n  201 34 '13 '20"~ 1W959'00'W 

B 

Lemitar 75 Volcamgenic  p i t s  (14 t o n s  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  
0.021 U3Og. v o l c a n i c s  p o s s i b l y  w i t h  
U.S. qovern- copper m i n e r a l s  

a ment ore pro- 
d u c t i o n  r e p o r t s ,  
1948-1970) 

Orthomagmatic p i t s ,  a d i t ,  t r e n c h  r a d i o a c t i v e  c a r b o n a t i t e  
( c a r b o n a t i t e s )  d i k e s  i n t r u d i ~ t g  Precam- 

b r i a n  g r a n i t e  

Lemi t a r  7'3 Wclemore, 1981jd, b; 
Arderson. 1954; 1952 
USAEC PRR DEB-RRA- 
1410, FN 1978-1980; 
P iereon  and o t h e r b ,  
1981, b42, 43 

127 Lemi t a r  C a r b o M t i  t e s  6.7TZSRlW 
( C a r t e r - T o l l i v e r -  30,31TlSWlW 
C w k ,  Volcan, 3 4 ' 1 4 ' 5 2 " ~  10b059'4"W 

! J a c k p o t )  



.Ma P 
NO. Name Locat ion  Quadrangle Type Development Host rock. mineralization Source o f  d i ~ a  

[Socorro  Basin Area] 
128 Black But te  12T2NR2E Black But te  75 

(Bernardo) 34°24'40"N 1 0 6 ° 4 0 ' 5 0 " ~  
Volcanogenic open p i t  yellow-green uranium miner- 

a l s  i n  r h y o l i t e  
USAEC PRR DEB-RRA- 

14121 P i e r s o n  and 
o t h e r s ,  19111, b54 

C o l l i n s  and Mallory.  
1954, p .  12; 
'P ie rson  and o t h e r s .  
1981, 1150 

USAEC PRR DEk-HliA- 
1159; P i e r s o n  and 
o t h e r s ,  1981. (149; 
C o l l i n s  and Mallory 
1954, p .  12 

H i l p e r t ,  1969; 
P i e r s o n  and o t h e r s .  
1981, PS3; USEC 
o r e  p r o d u c t i o n  r e -  
p o r t s  

P i e r s o n  and o t h e r s ,  
1981, 1152; H i l F r t ,  
19691 USAEC o r e  
p r o d u c t i o n  r e p o r t s  

H i l p e r t ,  1969; 
P i e r s o n  and o t h e r s .  
1981, U48; . Anderaoli, 1980; 
USAEC o r e  pro-  
d u c t i o n  r e p o r t s ;  
FN 8/31/80 

PN 8/31/80; USAEC, 
1970, p .  2021 
H i l p e r t ,  1969; 
P i e r s o n  and o t h e r s .  
1981, 1147; 
Anderson. 1980 

5 Unknown-La J o y i t a  31TlNR2E 
I* 

La J o y i t a  75 

g 
34'16'00"N 1 0 6 ° 4 6 ' 3 0 " ~  

Hydrothermal- p i t s ,  2 Shor t  
v e i n  a d i t s  

r a d i o a c t i v e  ve in  i n  Pre- 
cambrian rocks,  copper  
o x i d e s  

130 unknovn-~a  J o y i t a  2311NRlE La J o y i t a  71 
3 4 ' 1 7 ' 3 0 " ~  1 0 6 ° 4 6 ' 4 5 " ~  

Hydrothermal- i n c l i n e d  s h a f t s ,  
v e i n  p i t s ,  a d i t s  

r a d i o a c t i v e  f a u l t  zone 
between nadera Croup 
(Miss . )  and Precambrian 
g r a n i t e ,  q u a r t z ,  b a r i t e ,  
j a r o s i t e  

r a d i o a c t i v e  ve in  i n  H i s s i s -  
s i p p i a n  nadera Group 
( l i m e s t o n e )  

p i t s  (149 t o n s  
of 0.116 u l o s )  

131  qua T o r r e s  13TlSR2E S i e r r a  de l a  Vein 
34'13'45-N 1 0 6 ' 4 0 ' 4 5 " ~  Cruz 75 

132 Marie Prospec t  lTlSR2E S i e r r a  d e  l a  Vein 
( w r y  Bal l  # I )  3 4 ' 1 4 ' 4 0 " ~  1 0 6 ° 4 0 ' 4 0 " ~  c r u z  71 

p i t  (46 t o n s  of 
0.146 U308) 

r a d i o a c t i v e  ve in  i n  Mis- 
s i s s i p p i a n  nadera Group 
( l i m e s t o n e )  

133 L i t t l e  Davie S$NE+ 35T2SRZE Bustos Well ' Vein 
34-5'  5 0 " ~  1 f f i 0 4 2 ' O O " ~  7 5 

yellow uranium o x i d e s  
a long f a u l t  zone i n  
Permian San Andres 
Limestone,  1 .4 \  UlOe 
(sample,  Nn Bureau 
Chem Lab, 10/20/80) 

p i t s ,  c u t s ,  
s h o r t  a d i  t  
(16 t o n s  of  
0.18% u308) 

134 Lucky Don 
(Bonanza) 

NEhmh 35T2SR2E Bustos Well Vein 
34'5' 55"N 1 0 6 ~ 4 2 ' 0 0 " ~  7 1 

c u t s ,  6 s t u b  
a d i t s ,  one 
a d i t  20 f t  
long (965 
t o n s  o f  0.23% 
U 3Oa USAEC o r e  
product ion  r e -  
p o r t s )  

Hydrothemel-  p i t s ,  2 a d i t s  
v e i n  

m i n e r a l i z a t i o n  a long 
f a u l t  zone i n  Permian 
San Andres Limestone,  . 
0.1-1.1\  UlOe; 0 .38% 
U3Oa (sample,  New nexico  
Bureau Chem Lab. 10/20/80) 

135 Gonzales (Fabian NE42T3SlU.E Lama d e  l a s  
.' Gonzales) 34-4 ' 50"N 106'48' 2 5 " ~  Canas 75  

r a d i o a c t i v e  f a u l t  w n e  i n  
Precambrian g r a n i t e  and 
M i s s i s s i p p i a n  nagdalena 
Group, up t o  four  t imes  
background r a d i o a c t i v i e y  

Will iams, 1966; 
t lclmulty,  1979; 
Rothrock, 19461 
C o l l i n s  and 
M l l o r y ,  1954; 
FN 7/3/80 

Lasky, 1932; USAEC 
PRR DEB-RRA-11481 

P i e r s o n  and o t h e r s ,  
1981, 146; FN 7 / 3 B  

Minas d e l  C 26T2SRlE Loma d e  l a s  
Chupadera 3 4 ' 6 ' 4 0 " ~  1 0 6 ~ 4 8 ' 5 0 " ~  Canas 75 
(Duke, Dutchess,  
Texas No. 1-21 

Vein p i t s ,  t r e n c h ,  ; 
a d i t .  s h a f t  

r a d i o a c t i v e  v e i n s  i n  1Lme- 
s t o n e  o f  M i s s i s s i p p i a n  
m g d a l e n a  Group, copper 
o x i d e s ,  3000 p p  U ,  up 
t o  f o u r  t imes background 
r a d i o a c t i v i t y  

r a d i o a c t i v e  b a r i t e - f l u o r i t e  
v e i n  i n  Precambrian 
g r a n i t e  

P i e r s o n  and o t h e r s ,  
1901, Y451 C o l l i n s  
and n a l l o r y ,  1954, 
P. 11, 1 3  

C o l l i n s  and Mal lory ,  
1954, p .  12 

137 Unknown-Socorro C SECl4T3SRlE Loma d e  l a 3  
a r e a  3 4 ° 3 ' 0 0 " ~  106°48'10"W Canas 75 

Vain d r i l l  h o l e s ,  
p i t s  

1 38 Unknown-Carthay SWhtlE$ST4SR3E Carthage 1 5 '  Volcarngenic  none-outcrop r a d i o a c t i v e  r h y o l i t e  f l o *  
of L h e  T e r t i a r y  D a t i l  
Group 

r a d i o a c t i v e  r h y o l i t e  lava  
o f  t h e  T e r t i a r y  D a t i l  
Group. t h r e e  t imes  bhck- 
ground r a d i o a c t i v i t y  

r r r l lnnr t ivr?  p e r l i r e  o f  t h e  
T e r t i a r y  Santa Fe Forma- 
t i o n ( ? )  

C o l l i n s  and n a l l o r y ,  
1954, p.  1 1  

139 Unknown-Carthage NW57T4SR3E Carthage 15 '  Volcanogenic none-outcrop 

140 Grefco  Socorro  NECZBT3SRlW Socorro  75  
P e r l i t e  n i n e  34*1130"N 1 0 6 ~ 5 6 ' 3 0 " ~  
( o p e r a t i n g )  

P i e r s o n  and o t h e r s ,  
1 9 8 i ,  6 4 4 ;  C o l l i n s  
and n a l l o r y ,  1954, 
p .  1 2  

USAEC PRR DEB-RRA- 
1101 

v e l c a n o g e ~ l l c  P i h a f t ~ ,  
open p i t  
(producing 
p e r l i  cr) 

Vein open pi: 141 L u i s  Lopez 16,17,20,21T4SRlW San Antonio 
15 '  

r a d i o a c t i v e  v e i n s  i n  q u a r t z  
d i o r i t e ,  manganese, 
c a l c i t e  

r a d i o a c t i v e  c a r b o n a t i t e  
d i k e s  i n t r u d i n g  Precam- 
b r i a n  metasediments,  up 
t o  f i v e  t imes  background 
rarlSnaot.ivity. Q,Q0&6, 
0.0018% U10s (samples,  New 
Mexico Bureau Chem Lab, 
2/9/81) 

142 Unknown-Chupdera 33'50'N 107900'W San Antonio 
c a r b n a t i t e s  unsurveyed SW 75 

I 
(Pedro Armendaris 
Orcint) 

Orthomagmatic none-outcrop unpublished g e o l o g i c  
map by Sue Kent, 
19801 PN 10/7/80 

[Magdalena a r e a ]  
1 143 c o u n c i l  9,1O,TlSRbW s i l v e r  t i i l l  

(Unknovn) 34°11'10"N 107°28'00"W 75 
r a d i o a c t i v e  q u a r t z  v e i n s  

i n  T e r t i a r y  a n d e s i t e  
and r h y o l i t e  

r a d i o a c t i v e  shear  w n e s  i n  
r h y o l i t e  with l e a d ,  
copper ,  b a r i t e ,  and f l u o r i t  

r a d i o a c t i v e  s h e a r  w n e s  i n  
r h y o l i t e  wi th  l e a d ,  copper,  
b a r i t e ,  and f l u o r i t e  

r a d i o a c t i v e  q u a r t z  v e i n s  
w i t h i n  f a u l t  zone and 
f r a c t u r e s  i n  T e r t i a r y  
D a t i l  Group ( a n d e s i t e ) .  
621-1035 p p  U 

USAEC PRR DEB-RRA- 
8001 P i e r s o n  and 
o t h e r s ,  1980, 129 

Will iams, 19& I USAEC 
PRR DEB-RRA-1175 

:e 
US= PRR DEB-RRA- 

1175 

Volcanogenic ? 

144 J a c k  P r o s t  .NE116TZSR4W S i l v e r  H i l l  7 + .  
34'8'22"N 107°15'21'W Mgdalena  15 '  

Volcanogenic s h a f t ,  p i t s  

Volcanogenic s h a f t .  p i t s  I d 5  P l e a s a n t  View 14,15,16,21T2SRQW nagdalena 15 '  

Andereo;~,  O . J . ,  19801 
Berry and o t h e r s ,  
1980, 051 USAEC. 
19701 Lasky, 1932 

L . o ~ C  and K C l a h s  SWh3T4SR3W South Baldy 
(Big Chief b4, 33'59'21UN 1 0 7 ° 8 ' 4 1 " ~  7 5 

1 Con I(il1gore. 
S .  Magdalena 
Canyon) 

[San Mateo l4ountalns end S i e r r a  C u c h i l l o ]  
147 Bear Trap  Canyon NwClET6SR7W Bay Buck 

33'47'34"N 107'36'19"W Peaks 7 h  

I 

Vein 100 f t .  a d i t ,  
d r i f t a  (c tock-  
p i l e d  100 t o n s  
0.15\ U3Og i n  
Socor r o )  

Volcanogenic no w r k i n g e , ,  
o u t c r o p  

r a d i o a c t i v e  w n e s  I n  
sediments  between 
r h y o l i t e  f lows o f  T e r t i a r y  
aa t i l  Group. up to f o u r  
t imes  background r a d i o -  
a c t i v i t y  

Barry a n d  o thur t i ,  
1980, 18; 
PN 8/29/81 



nap 
NO. Name Locat ion  

1,12T6SR6W 
33'48' 31"N 107"24'22"W 

Development 

s h a f t ,  a d i t  

Host rock ,  m i n e r a l i z a t i o n  Source o f  d a t a  

r a d i o a c t i v e  gold  v e i n  i n  ' Lasky, 1932; 
T e r t i a r y  P o t a t o  Canyon L i d g r e n  and 
r h y o l i t e ,  up t o  twice  o t h e r s ,  1910; 
background r a d i o a c t i v i t y  Deal and Rhodes; 

19761 FN 6/29/80 
radioactive gold v e i n  i n  ' Lindgren and o t h r r a ,  

T e r t i a r y  P o t d t o  Canyon 19101 Deal and 
r h y o l i t e ,  up t o  twice  Rhodes. 1976; FN 
background r a d i o a c t i v i t y  6/29/80 

r a d i o a c t i v e  o p a l  v e i n s  i n  USAEC, 1970, p .  199; 
T e r t i a r y  Vicks Peak Deal and Rhodes, 
r h y o l i t e .  0.00169 UlOa 1976; Berry and 
(NM Bureau Chem :ab, o t h e r s ,  1980. 11; 
2/9/81) PN 6/29/80 

r a d i o a c t i v e  q u a r t z  v e i n  i n  H i l l a r d ,  1969; 
T e r t i a r y  v o l c a n i c  r o c k s  Corraa ,  1980 
wi th  Berylium m i n e r a l i -  
z a t i o n ,  78 ppm U 

r a d i o a c t i v e  zone i n  T e r t i a r y  USAEC. 1970, p .  196 
r h y o l i t e  

r a d i o a c t i v e  zone i n  T e r t i a r y  Berry and o t h e r s ,  
D a t i l  Group ( r h y o l i t e )  1980, 1110 
103-828 p p  U 

r a d i o a c t i v e  zone i n  T e r t i a r y  Berry and o t h e r s ,  
D a t i l  Group ( r h y o l i t e  1980, 1113 
t u f f ) ,  51-248 p p  U 

u r a n i f e r o u s  o p a l  i n  T e r t i a r y  Berry and o t h e r s ,  
O a t i l  Group ( r h y o l i t e  t u f f ) ,  1980. 112 
124-621 ppm U 

148 m s e d a l e  n i n e  Grassy Lookout Vein 
7 4 

Grassy Lookout Vein 
75 

doghole,  a d i  t 

0 

150 C r a i q ,  Dike 
Claims (Venture 
Group, nalcomb 
Reeves Group) 

S t e e l  H i l l  75 Volcanogenic p i t  

151 Taylor  Prospec t  
(Apache Warm 
S p r i n g s ,  
Mont ice l lo  Box) 

152 Cocar Lease 
(Ojo C a l i e n t e )  

153 Vicks Peak No. 1 

Montoya Volcanogenic 
But te  74 

100 f t .  s h a f t ,  
a d i  t 

Montoya Volcanogenic 
B u t t e  75 

Vicks Peak Volcanogenic 
7 + 

p i t s  

no workings- 
road c u t  

154 San Juan  Peak San Juan Volcanogenic 
Peak 7 s  

no workings- 
d r i l l  h o l e s  

155 White Mule Canyon 
(San Juan Peak) 

Sen Juan Volcenogenic 
Peak 76 

c u t s ,  d r i l l  
h o l e s  

Lincoln  County [Gal l  

156 Sky High 

i n a s  Mountains d i s t r i c t ]  

P a j a r o  Canyon Hydrothermal- 
7'2 v e i n  

100 f t .  caved b a s t n a e s i t e - f l u o r i t e  v e i n s  Perhac,  1970; 
a d i t ,  p i t  i n  Permian Yeso Formation m t h m c k ,  1946 

157 American (11. ,, 
Hamer  No. 2 )  

P a j a r o  Canyon Contact-  
7 + metasomatic 

60-100 f t .  caved r a d i o a c t i v e  i ron- replacement  Griswald,  1959; 
a d i t ,  open c u t s  v e i n s  i n  Permian Yeso For- Perhac,  1970; 

mation and T e r t i a r y  S y e n i t e ,  Kel ley ,  1949; 
0.0074t UlOa (sample,  Nn Sher idan ,  1947; 
Rureau Chem Lab, 10/29/80) PN 8/16/80; USAEC 

PRR DEB-RRA-639 
p l u s  2 supplements 

150 f t .  a d i t ,  50 r a d i o a c t i v e  i r o n  replacement Griswald,  19591 
f t .  s h a f t ,  v e i n s  i n  Permian Yeso For- Perhac,  1970; 
t r e n c h e s .  p i t s  mation and T e r t i a r y  s y e n i t e  Kel ley ,  1949. 

Sher idan ,  1947; 
USAEC PRR DEB-RPA- 
639 

8 5  f t .  v e r t i c a l  b a a t n a e s i t e - f l u o r i t e  v e i n s  Griswald.  19591 
s h a f t  i n  b r e c c i a  zone i n  Permian Rothrock, 

Yeso Po- t i o n  i n t r u d e d  1946; Will iams, 
by T e r t i a r y  s y e n i t e  porphyry 19668 PN 8/15/60; 
sill (no anomalous r a d i o -  USAEC PRR DEB-Rfik- 
a c t i v i t y  on 8/15/80) 646, 789 

b a s t n a e s i t e  i n  v e i n s  i n  Per- Perhac; 1970 - mien Yeso Formation 
2 p i t s  f l u o r i t e - b a s t n a e s i t e  .veins Rothrock. 

i n  Permian Yeso FormaLioi l  1946; Pcrhac.  1964 
c u t s ,  a d i t ,  b a s t n a e s i t e - f l u o r i t e  v e i n s  Griswald,  1959; 

s h a f t s ,  p i t s  i n  Permian Yeso Pormation; Perhac,  1970; 
6 t imes  background r a d i o -  Rothrock. 194G; 
a c t i v i t y  Will iams, 1966; 

Soule ,  1946a; Perhac 
and Ueinrish. 1964; 
FN 8/16/80 

158 Rare Metals Pa j a r 0  Canyon Contact-  
7 + metasomatic 

159 Al l  American Pa j a r o  Canyon Hydrothemal-  
7 4 v e i n  

160 P r i d e  NO. 2, 
E and M No. 1 3  

161 Congreoe Prospec t  

~ a j a r o  Canyon Hydrothermal- 
7 5 v e i n  

Rough Hydrothermal- 
Mountain 75 v e i n  

Rough Hydrothennal- 
Mountain 7'2 v e i n  

162 Red Cloud Mine 
(Red Cloud 
Copper, Conqueror 
No. 4,  H i l l t o p )  

163 Rio T i n t o  
IConqueror) 

164 Eagle Nest 

Rough Hydrothermal- 
Mountain 74 v e i n  

Rough Hydrothermal- 
Muuttain 75 v c i n  

Rough Hydrothennal- 
Mountain 75 v e i n  

230 f t .  s h a f t ,  f l u o r i t e - b a s t n a e s i t e  v e i n s  Griswald,  1959;Perhas  
open p i t  i n  Permian Yeso Formation 1964 

3 p i t s ,  t r e n c h e s  b a s t n a e s i t e - f l u o r i t e  v e i n s  Rothrock. 19468 
i n  Permian Yeso Formetion Perhac.  1970 

25 f t .  s h a f t  b a s t n a e s i t e  r e p o r t e d  w i t h  Rothrock. 1946; 
f l u o r i t e  i n  v e i n s  i n  Permian Perhac ,  1970; 
Yeso Pormation (no a n a ~ a l o u s  RJ 8/16/80 
r a d i o a c t i v i t y  on 8/16/80) 

25 f t .  p i t  2-4 f t .  t h i c k  f l u o r i t e - b e s t -  Perhac.  1970; ' 

n a e s i t e  v e i n  r e p o r t e d  i n  RJ 8/16/80 . 
Permian Yeso Pormation 

b a s t n a e s i t e  i n  f l u o r i t e  v e i n s  Perhac ,  1970. 
i n  Permian Yeso Formetion 

p i t s ,  3 s h a f t s .  b a s t n a e s i t e - f l u o r i t e  v e i n s  USAEC PRR DfB-RRA- 
a d i t .  c u t s  i n  Permian Yeso Formation 638 p l u s  supple-  

w i t h  copper o x i d e s  ment; Rothrock, 
1946; Perhac .  1970 

165 Bot t leneck  
P r o s p e c t  

buy11 Hydrothermal 
Mountain 7+ v e i n  

167 L a s t  Chance bug11 Hydrothermal 
Mountain 7 s  v e i n  

Rough tiydrothermal 
m u n t a i n  75 v e i n  

168 L i t t l e  Wonder, 
Old Hickory, 
Eureka 

Hoosier G i r l  
(Hoosier G i r l  
North and South)  

b u g h  Hydrothermal 
Uountain 74 v e i n  

p i t s ,  s h a f t s ,  c 5 t  b a s t n a e s i t e  i n  f l u o r i t e  Perhac ,  19641 
t r e n c h e s  v e i n s  i n  re rmian  Yeso Por- Griewald,  19591 

n a t i o n ,  twice backqround Soul€?, 1946; Perha4 
r a d i o a c t i v i t y  and Heinr ich .  19641 

)(DKhr~ck, 19461 
Will iams, l9bb; 
FN 8/16/80 



NS . Name Lacat ion  Quadrangle TYPE . Developnent Host rock ,  mi : ;e ra l iza t ion  Source o f  d a t a  

[White Oaks D i s t r i c t ]  
170 P r i n c e  Mine 14T65kl lE 

(House, 33'47' 30"N 1 0 5 ° 4 6 ' 1 0 " ~  
Carolyn 0 ,  

' U s  Cinco Reinas)  

L i t t l e  Black Contac t -  c u t s ,  p i t s ,  r a d i o a c t i v e  zones i n  i r o n  
Peak 1 5 '  metasomatic 200 f t .  a d i t  rep lacements  and v e i n s  

(caved) i n  Permicl~~ San Andres 
Formatio~: in t ruded  by 
T e r t i a r y  Lone nounta in  
S tock ,  t o r b c r n i  t e ,  
0.015-0.0319 U3Oe 

Walker and 
Osterwald,  1956; 
Cr iswald ,  1959; 
Kel ley ,  1949; FN 
8/13/80; Robe1 t 
Weber, personal  
c o m u n i c a t i o n  
7/13/81; USAEC PXS- 
OEB-RW\-583 

USAEC PRR-DEB-IUU- 
548 p l u s  supple-  
ment I l ;  G r i s u a l d .  
1959; Smith,  1964: 
FN 8/12/80; 
Schnacke, 1977 

171 F e r r o  ( 3 . 8 .  15.16T6SRllE 
Close .  Lone 33"47'  20"N 105'41 '?O"w 
Mountain) 

LI t t l r  Black Contac t -  c u t s ,  open p i t  r a d i o a c t i v e  zones i n  i r o n  
Peak 15 '  metasomacic rep lacements  and v e i n s  

i i !  Permiall San Andres 
Formation in t ruded  by 
T e r t i a r y  Lone Mountain 
S tock ,  0.0083-0.00940 
UlOe 

r a d i o a c t i v e  zones i n  i r o n  
rep lacements  and v e i n s  
i n  Permian 5an hndres  
Formation in t ruded  by 
T e r t i a r y  Lone Mountain 
S tock ,  0,020-0.0340 
U,Oe, 0 .01\  U,Oe (sample,  
NM Bureau Chem Lab, 
10/20/80) 

L i t t l e  Black Contac t -  p i t s ,  open c u t s ,  r a d i o a c t i v e  zones i n  i r o r r  
Peak 15 '  metasomatic i n c l i n e d  s h a f t ,  rep lacements  and v e i n s  

150 f t .  a d i t  i n  San Andres Formation 
i n t r u d e d  by T e r t i a r y  Lone 
Uountain S tock;  6-7 t imes  
background r a d i o a c t i v i t y  

172 Eagle Nest 21. 22T6SRllE L i t t l e  Black Contac t -  c u t s  
NO.  1 and 2 3 3 ' 4 6 ' 3 0 " ~  1 0 5 ° 4 7 ' 3 0 " ~  Peak 15 '  metassmatic 
(Stoddard 
Mine) 

USAEC. 1970. p .  63; 
Smith, 1964; FN 
8/13/80; Sctlna:kc, 
1977 

173 Y e l l o v J a c k e t  12TbSRllE 
(Wasp Claims 1 33'46' 1 0 " ~  1 0 5 ° 4 6 ' 4 0 " ~  

G r i s u a l d ,  1957; USUC 
PRR-DEB-RRA-585; 
Kel ley ,  1949, p .  
154; S h e r i d a n ,  1942 
Smith,  19641 
Schnacke. 1977; 
FN 8/13/80 

USAEC PRR-DEM-RWL- 
645 p l u s  supple-  , 

ment 81; Smith,  
1964; Gr iswald ,  
19591 Sher idan ,  
1947; Kel ley ,  
19491 FN 8/12/80; 
Schnacke. 1977 

USAEC PRR-DEB-RRA- 
697; G r i s u a l d ,  
19591 FN 8/12/80 

174 ' Black Night- 24T6SRllE 
Good Night 3 3 ' 4 6 ' 3 0 " ~  1 0 5 ° 4 6 ' 2 0 " ~  
(Black Knight,  
Hudspeth) 

L i t t l e  Black Contac t -  c u t s ,  p i t s  r a d i o a c t i v e  zones i n  i r o r r  
Peak 15 '  metasomatic rep lacements  and v e i n s  

i n  Ban Andres Forreation 
i n t r u d e d  by T e r t i a r y  Lone 
Mountain S tock ,  3 t imes  
backqround r a d i o a c r i v i t y  

175 L i t t l e  Mac NW425T6SRllE 
( L i t t l e  Mack, 3 3 ' 4 5 ' 3 0 " ~  1 0 5 ° 4 4 ' 4 0 " ~  
Henry Clay)  

L i t t l e  Black Hydrothermal 150 f t .  s h a f t ,  
Peak 15 '  v e i n  100 f t  a d i t ,  

open c u t s ,  
t r e n c h e s  
( p r e s e n t  ovner 
Bud Grenshav, 
White Oaks, 
Nn) 

C a r r i w w  Orthomagmat~c s h a f t ,  o u t c r o p  
15 '  

r a d i o a c t i v e  v e i n s  a long 
r h y o l i t e  d i k e  i n t r u d e d  
i n t o  T e r t i a r y  Lone 
Mountain S tock ,  4 t imes  
backqround r a d i o a c t i v i t y ,  
wl frami  t e  

176 Unknown- 2T7SRllE. 35T6SRllE 
S e c t i o n  2 33"44'OOo~ 105°45'20"W 

r a d i o a c t i v e  r h y o l i t e  d i k e  
i n t r u d i n g  Cre taceous  
nancos Forma t i o n ,  0.01% 
u300 

U W  PM-ED-R-1249; 
Cr iswald ,  1959; 
USAEC, 1966, p .  44; 
C o l l i n s  and 
Hal lory ,  19441 FN 
8/12/80 

[ J i c a r i l l a  D i s t r i c t ]  
177 P i t t s b u r g  I r o n  11.14.15T6SR14E 

Claims, Grace 
5 ,7 ,8  (now 
l i s t e d  a s  
Suokey Mine, 
o p e r a t i n g )  

[Carr izozo  Area] 
178 v a l l e y  of  F i r e  NW'a28T7SRlOE 

(Unknovn, road 33'41'45"N 105'54'45"W 
c u t )  

J i c a r i l l a  Contac t -  p i t s  
Peak 7 s  metasomatic 

r a d i o a c t i v e  zones i n  iron- 
rep lacements  i n  San Andres 
Formation,  3-4 t imes  
baokground r s r i i n a r t i  wi ry 

USAX PRR-DEB-RRA- 
616; SoGle, 1949; 
Kel ley ,  1949; 
PN 6/4/81 

C a r r i  zozo 
15 '  

Orthomagmatic, road  c u t  
hydrothermal- 
v e i n  

r a d i o a c t i v e  s y e n i t e  d i k e  Berry and o t h e r s ,  
i n t r u d i n g  Cre taceous  1980, #3; 
nancos Shale .  207 p p  U ,  FN 3/19/81 
24 t imes  background 
r a d i o a c t i v i t y  

[Nogal D i s t r i c t ]  
179 U n k n m -  NE113T9SRllE 

T o r t o l i t a  
Canyon 

r a d i o a c t i v e  q u a r t z - p y r i t e  PN 6/13/81 
v e i n  i n  andoqi fs  nf 
S i e r r a  Blanca Volcanics ,  
twice  background r a d i o a c t i v i t y  

r a d i o g c t i v e  ve in  i n  T e r t i a r y  USAEC, 1970, p .  61  
S i e r r a  Blanca complex 

r a d i o a c t i v e  v e i n  i n  T e r t i a r y  USAEC PRR-DEB-RRA- 
S i e r r a  Blanca complex, 1119 
s l i g h t l y  above background 

r a d i o a c t i v e  ve in  i n  T e r t i a r y  PN 6/5/81 
R i a l t o  S tock ,  5 t imes  
background r a d i o a c t i v i t y  

r a d i o a c t i v e  v e i n  i n  S i e r r a  PN 6/3/01 
Blanca complex, 3 t imes  
g c k q r o u n d  r a d i o a c t i v i t y  

r a d i o a c t i v e  q u a r t z - s u l f i d e  U S m .  1970. p .  bU: 
v e i n s  i n  S i r r r a  Blanca T h w s o n ,  J .B. ,  1973; 
v o l c a n i c s ,  up t o  20 t imes  FN 6/13/61 
background r a d i o a c t i v i t y  

r a d i o a c t i v e  q u a r t z  v e i n  i n  PN 6/3/81 
T e r t i a r y  S i e r r a  Blanca 
complex, t v i c e  background 
r a d i o a c t i v i t y  

C a r r i w z o  
15 '  

Hydrothermal- open c u t  
v e l n  

180 RichaidWn ~w$1S'i'9SKllE 
Claims 3 3 ' 3 1 ' 4 0 " ~  1 0 S 0 4 7 ' 2 9 " ~  

181 Unknown 19T9SRllE 

C a r r i m n o  
15 '  

C a r r i z o w  
15'  

Hydrothermal- p i t s  
v e i n  

Hydrothennal- 50 f t .  a d i t  
v e i n  

~ ~ d r o t i i e r m a l -  a d i t ,  p i t s  
ve in  

182 Unknown NE'a27T9SRllE Carr izozo  
15 '  

Hydrothermal- a d i t  
v e i n  k 

S i e r r a  Blanca 
Peak 15'  

! M n i t a  Claims 4.9 ( l i n e )  TlOSRllE S i e r r a  Blanca 
Peak i 5 '  

Hydrochermal- 4 ' x l 0 '  c u t ,  
v e i n  20 f t .  o d i t  

185 m u d  n i n e  SW46TlOSRllE S i e r r a  Blancn 
Peak 1 5 '  

H y d r o t h e m l -  200 f t .  s h a f t ,  
v e i n  a d i t s  



:idmi. Location Quadrangle V P ~  Oevelspnent Host rock ,  m i n e r a l i z a t i o n  Source of d a t a  

[Capi tan  Mountains D i s t r i c t ]  
Piney ( P i n i e ,  SW'alSTbSR15E 

Summit) 3 3 " 3 6 ' 3 0 " ~  1 0 5 ° 2 8 ' 5 " ~  
Capi tan  Pass 

7 '3 
Hydrothermal- 

v e i n  
c u t s ,  p i t s ,  r a d i o a c t i v e  v e i n s  i n  T e r t i a r y  USAEC, 1970, p .  

d r i l l  h o l e s  a l a s k i t e ,  up t o  20 t imes  65; FN 5/6/81; 
background r a d i o a c t i v i t y  C o l l i n s ,  1956 

sha l low p i t  r a d i o a c t i v e  b r e c c i a  zone i n  USAEC, 1970, p .  62; 
T e r t i a r y  a l a s k i t e ,  0.03- FN 5/8/81 
0.399 UlOe, up t o  8 t imes  
background r a d i o a c t i v i t y  

p i t  r a d i o a c t i v e  b r e c c i a  v e i n s  i n  USREC, 1970, p .  66; 
T e r t i a r y  a l a s k i r e ,  p u r p l e  C o l l i n s .  1956 
f l u o r i t e  

c u t s  r a d i o a c t i v e  b r a c c i a  v e i n s  i n  Gr iswald ,  1959 
T e r t i a r y  a l a s k i t e  

p i t s ,  t r e n c h e s  r a d i o a c t i v e  ve in  i n  T e r t i a r y  USAEC PRR DEB-P- 
a l a s k i t e ,  0.001-0.002% 1462; C o l l i n s ,  
~ 3 0 8 ,  0.17% ThO2, a l l a n i t e  1956; Gr iswald .  

1959; FN 6/4/81 
c u t s ,  p i t s  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  USAEC PRR DEB-P- 

a l a s k i t e ,  0.003-0.010% 1453;DEB-KR-452; 

U308, 3.57% Tho2 C o l l i n s .  1956; 
FN' 6/4/81 

c u t s .  t r e n c h e s ,  r a d i o a c t i v e  b r e c c i a  v e i n  i n  Griswald.  1959; 
p i t s  T e r t i a r y  a l a s k i t e ,  a l l a n i t e ,  FN 5/8/81. 6/4/81 

twice background r a d i o -  
a c t i v i t y  

p i t  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  BM Claim n o t i c e s .  
a l a s k i t e  p .  3330 

p i t ( ? )  thorium v e i n  i n  T e r t i a r y  unpublished anonymoub 
a l a s k i t e  map on f i l e  a t  

o W H n R  
p i t  thorium v e i n  i n  T e r t i a r y  s e e  above 

a l a s k i t e  
c u t s ,  t r e n c h e s  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  Griswald.  19691 

a l a s k i t e ,  p u r p l e  f l u o r i t e ,  M 6/6/81, 8/20/81 
up t o  64 t imes  background 
r a d i o a c t i v i t y  

p i t s ,  t r e n c h e s  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  USAEC. 1970, p .  64; 
' a l a s k i t e ,  0.06-0.189 UlOe, C o l l i n s ,  1956 

0.35-1.001 Tho2 
p i t s  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  C o l l i n s ,  1956 

a l a s k i t e  
p i t s  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  C o l l i n s ,  1956 

a l a s k i t e .  0.002-0.051% 
UaOe. 0.34% Tho2 

t r e n c h  r a d i o a c t i v e  v e i n  i n  T e r t i s r y  FN 8/13/81 
a l a s k i t e ,  a l l a n i t e ,  
t i t a n i t e ,  3-4 t imes back- 
ground r a d i o a c t i v i t y  

p i t s ,  t rench ,  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  Lincoln  County 
80  f t .  a d i t  ( 3  a l a s k i t e ,  s ix-seven  t imes  Courthouse records ;  
t o n s  of 0.02% background r a d i o a c t i v i t y  FN 8/14/81 
U jOe sh ipped .  
US government 
o r e  product ion  
r e p o r t s  1948-1970) 

3 p i t s  r a d i o a c t i v e  magnet i te  v e i n s  M 7/16/81; 
i n  T e r t i a r y  a l a s k i t e ,  L incoln  County 
twice  background r a d i o -  Courthouse r e c o r d s  
a c t i v i t y  

p i t  r a d i o a c t i v e  v e i n  i n  T e r t i a r y  FN 8/21/81; Lincoln  
a l a s k i t e ,  twice  background County Courthouse 
r a d i o a c t i v i t y  r e c o r d s  

Bar le  jon NO.  2 SEi16TaSR15E 
3 3 ° 3 6 ' 4 0 " ~  1 0 5 ' 2 8 ' 2 5 " ~  

Capi tan  Pass 
7'3 

Hydrochermal- 
v e i n  

Hopeful Claims 17TaSR15E H y d r o t h e m l -  
v e i n  

Capi tan  Pass 
7'3 

King 15 ,22  ( l i n e )  T8SR15E Capi tan  Pass 
7 '3 

Capi tan  Pass 
7 '3 

H y d r o t h e m l -  
v e i n  

Hydrothermal- 
v e i n  

Wee Three 1-3 22T8SR15E 

m n s o  ~ r o u p  22T8SR1 SE 
2.4.5 
(Monzo, 
S i l v e r t o n e )  

Orunzer NEs22TBSR15E 
33'36'25-N 105'27'20"W 

Capi tan  Pass 
75 

Hydrothermal- 
v e i n  

Capi tan  Pass 
7 1 

Hydrothermal- 
v e i n  

~l ~ i g r 6  NE'a23TBSR15E 

Unknown SEi36T7SR14E 

Capi tan  Pass 
74 

l1ydrotherm:l- 
v e i n  

Hydrothermal- 
v e i n  

Capi tan  NE 
7 1 

~ n k & ~ n  NW'z31T7SR15E Capi tan  NE 
7 4 

Encinoso 71 

Hydrothermal- 
v e i n  

Hydrothermal- 
v e i n  

McCrory SEC36T7SR14E 
(North Group) C 31T7SR15E 

33'38'31"N 105°25'45"W 

C a p i t a n  Uranium Co. 33. 34T7SR14E 
No. 14,18 
(CPU 11-18) 

-Fuzzy Nut 1-18 , 3T8SR15E 
(Sparky 1-31 

Koprian S p r i n g s  llT8SRlSE 

Encinoso 74 Hydrothermal- 
v e i n  

Encinoso 7$  

Encinoso 71 

Hydrothermal- 
v e i n  

Hydrothermal- 
v e i n  

Mina T i r o  E s t r e l l a  SE'z27TbSRl6E 
33'34'N 105'21'W 

Capi tan  
Peak 71 

Hydrothermal- 
v e i n  

Bear Canyon E19T8SR17E 
Group (Mert, 3 3 ' 3 7 ' 3 0 " ~  105'16'OO"W 
Big Chief ,  
S i l v e r  D o l l a r ,  
Busy Bee, Dutchman) 

Capi tan  
Peak 71 

Hydriihermal- 
v e i n  

Copeland Car~yljr~ S$8,H'317TOSR17E 
(Bunton's I r o n  33'36'50"N 105°17'5"W 
and Metal 1-31 

Capi t a n  
Peak 71 

Hy3rothermal- 
v e i n  

Hydrothermal- 
v e i n  

San Pedro-Link- SW'r35TBSR17E 
~ o b  H i l l  Claims 33°33'50"N 105°15'00''W 
(Eas t  Group) 

Otero  County [Orogrande D i s t r i c t ]  
T o r b e r n i t e  Claim 3T22SR8E 

Capi tan  
Peak 71, 
Arabela 7'2 

Hydrothermal- p i t s ,  a d i t s  r a d i o a c t i v e  copper v e i n s  i n  USAEC PRR DEB-RRA 
vein-  Chupadera Formation 1106 
c o n t a c t -  
metasomat ic (?)  

Orogrande N 
71 

[Cornudas H i l l s ]  
L l e v e l l y n  SWC2T26SR14E Hydrothermal- 25 f t .  a d i t  radioactive v e i n  i n  a l t r r e d  C o l l i n s .  1958; 

v e i n  s y e n i t e  s i l l  i n t r u d i n g  Zapp, 1941 
Permian Hueco Formation,  
0.021-0.047% U308, 0.079 
~ h ,  0.79 Nb, 0.79  Zr 

Hydrothermal- r a d i o a c t i v e  v e i n  i n  s y e n i t e  . C o l l i n s ,  1958; 
v e i n  d i k e  i n t r u d i n g  Permian Zapp, 1941 : 

Hueco Formation,  b e r y l l i u m  
m i i i t . ~ a l i ~ a L i u r n  s r r joc ia tcd  

Hydrothermal - thorium v e i n s  i n  s y e n i t e  . C o l l i n s .  1958; 
v e i n  d i k e s  i n t r u d i n g  Permian Zapp, 1941 

Bone Spr ing  Limestone, 
0.03% Th 

McVeigh H i l l s  
7 4 

J o n e s  Prospec t  S122T26SRlQE 

Wind Mountain nor th  of  Wind flountain 
( 1  m i l e )  

h l  anlo 
Mountain 15 '  

S i e r r a  County [San Mateo Mountains and S i e r r a  C u c h i l l o l  
>nn Terry  prospec t  26TlOSR6W Mont ice l lo  74 Volcanogenic t r e n c h e s ,  p i t s ,  uranium m i n e r a l s  (uranophanel BaSSett .  1 9 % ;  Boyd 

(Jan .  Kooma- 33'24 '45"N 107°25'36"W caved s h a f t  a s s o c i a t e d  wi th  p u r p l e  and Wolfe, 1953; 
gray .  P i tchblende  (50 f t ) ,  open f l u o r i t e  v e i n s  i n  jaspero id  Lovering,  1956; 
1-4. fhnnstu minu) p l t  (127 t o n s  breccea end a n d u n i t e ,  0 .05\  ' 

01 o r e  b t  u.14. u S t l  (arulq,lc 1M Diixsau Chen Andurunn, O . . ! . .  
UsOa, 0.058 VrO, Lab, 10/20/80) 1980, Berry and 
produced, US o t h a r s ,  1980, a21 

government Ore 
r e p o r t s ,  147111 1948- 



n ~ l r  
NO. Name Location Quadrang1 e Type Developrnrnl Host rock, rnln~ral irat ion Source of data 

Fif:y-fifty NE46TI 1SR5W Monticello 7$ Volciiiogenic 2 shafts, 6 and, 
(puesta Blanca 33C23'11"h' 107'23 ' 1 6 " ~  4 5 f t . d e e p  ' 

Canyon) 

radioactive breccia dike B a r ~ y  a8id ~ r h ~ r s ,  
inrrudiny ti.l.nsylvanian 1980, Ell 
Hadera Formarlon, 518 
P P  u 

uranium rni!,erals along frac- Berry and others, 
tures i n  andesire parphyry 1980, #9 
dikes of Tertiary Vicks 
Peak Group 

radioactive veins in volcan- USAEC PRR DEB-RWI- 
ics 1157 

Luna Claims SE43jT95R6W Monticello 75 Volcanogenic pits 
[ ~ a  Questa) 33'28'59"~ 107°25'13"W 

~ookout NO. 1 5T10SR5W Monticel io 75 Volcanogenic 

[Kingston District] 
Virginia-Templer- NEi26Ti5SR9W Hillsboro 15' Hydrothermal- 120 ft. in- 

Keystone mines 3L"58'5?3"~ 1C17'44'00"W vein clined shaft, 
2 shafts 

radioactive lehd-silver- 
gold veil,, radioactive 
ilmenite f l ~ a t  sample, 
1.41 eu 

USAEC PRR D-687; 
Harley, 1531; 
Bauer, 195Ob; 
Hedlund, 1977: 
Elston and 01l~~rs. 
1975 

E.H. Hale, Jr., per- 
sonal comnunica- 
tion, 6/18/el; 
Hedlund, 1977; 

213 Ingersoll (Harjery. SW413T15SR9W Hillsboro 15'. Hydrothemal- 464 ft. adit, ' 
Dumm. Lost Mine 32'53'20"~ 107°45'00"~ Apache Peak vein 100 ft. raise, 
No. 2, operating) 7 $ 100 ft. and 

40 ft. levels 

radioactlve si lver-gold- 
gal ena-sphalcrite vein 
along shear zones in 
Precambrian or Tertiary 
granite, radioactivity 
up to 15 timss background 
radioactivity (locall yl 

USAEC PRR 
DEB-P-4-1454; berry 
and others. 1930, 
114; FN 6/18/81 

E.11. Hale, Jr.. per- 
sonal comunich- 
tion, 6/18/81; 
Hedlund, 1977 

USAEC, 1970. p. 179 

214 Barite Hill No. 1 NE413T15SR9W Apache Peak Hydrothermal - pits 
(Hope, Midnight) 32'59'57"N 107°42'57"W 7+ vein 

radioactlve lead-silver- 
gold veins in Precambrian 
Tertiary granite 

215 Coral Snake, 35T17SR9W 
Hidden Valley 

[Caballo Mountains] 
216 Walker Claims 4T14SR4W 

San Lorenzo Volcanogenic prospect pit 
15' 

radioactive tuffaceous, 
rhyoli re 

Williamsburg Hydrothemal- 
7 5 vein 

radioactive shear zone in USAEC, 1970. p. 190 
Precambrian metamorphic 
rocks and gra!!ite 

radioactive fluorite vein in Staatz and ochers. 
Precambrian granite, 1965; Kelley and 
radioactivity twice back- Silver, 1952; 
ground radioactivity Harley, 1934; 

HcAnulty, 1978; 
Nelson. 1975; FN 
7/9/80 

radioactive syenite bodies Staatz and others, 
in Precambrian granite, 1965; Boyd and 
0.0050 UlOe (NU Bureau Wolfe, 1953; Kelley 
Chem Lab, 10/29/80) and Silver, 1952; 

USAEC, 1970, p. 195 
189; Anderson, 198G 
nelancon, 1952; 
FN 7/9/80 

radioactive zone along nelancon, 1952 
contact tetwcen Precambrian 
granite and Cambrian- 
Ordovician Bliss Formation 

radioactive syenire bodies Boyd and Wolf, 1953; 
ill Precambrian granite Kelley and Silver, 

1952; USAEC. 1970, 
p. 75, 189; Staatz , 
and others, 1965; 
FN 7/9/80 

uranophane in silicified USAEC, 1970, p. 184, 
tone alonq Garfield 191 
fault in Permian A h  
Formation 

217 Lydia K nine 5529T16SRUW Caballo 75 Hydrothemal- shafts, pits, 
32'52'50"N 107'15'36"W vein adit 

NEC33TlSR4W Caballo 75 Contact- pits, cuts 
32'52'40"N 107°15'17"W ,. metasomatic 

219 RedRockNo. 3 , 331'16SR4W ~ ~ r f i e l d  ,7.$ .. .Hydrothermal- pits 
32'52'15"N 107°15'28"W . . vein 

220 Cabal10 4T175R4W Garfield 75 . Contact.- pits 
Mountains . <  ..;+'. . - .merasomatic 

Hydrorhelmal- 2 open cuts 
veil) (7 tons at. 

0.070 UlOa, 
0.01k vzo,, 
U.S. qovern- 
ment ore pro- 
ductlon re- 
ports, 1948- 
1970) 

.Hydrotbe~mal- 
I veln 

222 Hot Rock No. 2.4 29.30T17SR4W . Garfield 75 
. . . . 

radioactive silicified nelancon, 1952 
vein in Pennsylvanian 
nagdalena Group 

Catron County [Mogollon Mountains] 
223 Babynine SWC2OTlOSR19W . rrogollon 75' . 

(projected) . .  . .,: :.. 
32'25'15"N 108'48'45"W 

'Hydrothermal- 130 and 4 0  ft. 
.r. ! .ve.in adits 17 tons 

of 0.10% U,OI 
shipped) 

radioactive purple fluorite 
vein in shear zones with 
pyrite in Tertiary Last 
Chance Andesite intruding 
Whitewater Creek rhyolite, 
up tO 3.18% U,Oa 

USAEC PRR DEB-P-4- 
1461; USAEC ore 
production records; 
Collins, G.E.. 1957; 
Anderson, 0.3.. 196u: 
Weber and Willard, 
1959a; PN 4/8/81; 
White and Foster. 
1981, 111 

USAEC PRR DEB-RRA- 
1438; collins. G.E ., 
1957; Weber and 
Wlllard, 195%; 
Wh.lt.n and FOSFQF, 
1981. 02 

USAEC PRR D-311 

... ~ v e l y n  No. 1 and 2 t155TllSR19W Holt Mountain Hydrothermal- adit (65 ft. 
33'23'OO"N 108'49'30"W 75 vein long J 

radioactive shear zones in 
Tertiary Whi tevarer Creek 
rhyolite 

Telephone Hydrothermal - pits 
Canyon 75 vein 

radioactive opal in Tertiary 
lavas and tuffs, slightly 
above background radio- 
activity 



Type U r v e  1 opmerlt Host r0c.L. rnl!tt:rallzat ion Source of ddrd 

Grant County [BLacA Rongel 

226 Black Range-Dry SE$23T16Si(?OW 
G a l l i n a s  Canyon 33O53'45"N 107°50'30"W 
(Unknown) 

San Lorenzo 
15'  

Volcanogenic no workings r a d i o a c r i v ~ t y  d s s o c i a t e d  Lovering,  1556; 
with c h e r t  o r  opal ~n Granger and o t h e r s ,  
r h y o l i t e  b o u l d e r s ,  0 . 1 6 ,  1952; USALC riin 
0.068% ulo. 3879; FY 7/11/ao 

? no w r k i n g s  p i t c h b l e n d e  f l o a t  (could  Granger and Bauer, 
not be v e r l f i a d  by Granger 1950b 

' and Bauer. 1950b) 

Black Range- 2 ,11 .  i4T14SR10W 
P Wilderness Area 33'5'N 107°51"W 

[Fierro-Hanover) 
22e Fierro-Hanover 4,5T17SR12W 

( C o n t i n e n t a l  3 2 ' 5 0 ' 3 1 " ~  108°5'9"W 
Mines Complex) 

225 Chino Mine 34T17SPJ2W 
(Santa  R i t a )  3 2 ' 4 7 ' 3 8 " ~  1 0 8 ° 3 ' 5 7 " ~  

Santa Ri ta  
7'2 

0r:homaqma~ic open p i c ,  porphyry copper d e p o s i t ,  Jones  and o t h e r s .  
s h a f t  0 . 3 - 0 . 8  ppm U 1967; Davis and 

G u i l b e r t ,  1973 
Orthomagma t i c ,  open p i t  r a d i o a c t i v e  v e i n s  and Davis and G u i l b e r t .  

hydrothermal - d i s s e m i n a t i o n s  i n  souch- 19731 Foram a r ~ d  
v e i n  wes tern  p a r t  of  p i t ,  Perhac ,  1954; 

.002-,0030 UjOe, t o r b e r n i t e  Granger and o r h e r b .  
19521 A l l i s o n  a ~ t d  
Ove, 1957; Krrr 
and o t h e r s .  1950; 
Hernon and orl ,ct  b, 
1%4 

Santa  Ri ta  
75 

[Burro  Mountains D i s t r i c t ]  
230 l y r o n e  Copper Mine 14,22,23T195R15W Tyrone 75 

32'38'2S"N 108°22'20"W 
0rt.homagmatic open p i t  porphyry copper d e p o s i t ,  Kolessar ,  1570; 

t o r b e r n i t e  and a u t u n i  t e  Gi l le rman.  1964; 
i n  k a o l i n i z e d  a r e a s  of Raup,' 1953; 
q u a r t z  monzonite l a c c o l i t h  Hedlund, 1978f;  

231 Anomaly NO. 1 . NW'rllT19SRl5W Tyrone 7'2 
(Nigger Canyon) 32'40' 30"N 1 0 8 ° 2 1 ' 5 5 " ~  

Hydrothermal - 
v e i n  

r a d i o a c t i v e  f r a c t u r e  zones 
i n  Precambrian g r a n i t e  

USAEC, 1970. p .  
26-27; All  i s o n  
and Ove, 1957; 
Hedlund, 1978f 

USAEC, 1970, p .  
28-29; A l l i s o n  and 
Ove, 1957; Hedl und, 
1978f 

USAEC, 1970, p. 30- 
31; A l l i s o n  and 
Ove. 1957; Hedlund. 
1978a 

USAEC, 1970, p .  32- 
33; A l l i s o n  and 
Ove, 1957; Hedlund, 
1978a; O ' N e i l l  and 
Thiede,  1981, 137 

USAEC, 1970, p.  34- 
36; A l l i s o n  and 
Ove, 1957; USAEC 
PRR DEB-P-4-1478; 
Hedlund, 1978a; 
O ' N e i l l  arid Tl l i rdr ,  
1981, 1136 

232 Anomaly No. 2 
( L i t t l e  Burro 
MtS.) 

Tyrone 75 Hydrothermal- 
v e i n  

open p i t s  r a d i o a c t i v e  f r a c t u r e  zones 
i n  Precambrian g r a n i t e  

233 Anomaly No. 3 
(Red Rock Canyon, 
Tunoco Mining) 

234 Anomaly No. 4 
( L i z t l e  Burro Mts 
Tur.a-o Mining. 
Redrock Canyon) 

wind 
nounta in  
7'2 

Hydrothema1 - 
v e i n  

r a d i o a c t i v e  f r a c t u r e  zones 
i n  Precambrian g r a n i t e  

p i t s  r a d i o a c t i v e  f r a c t u r e  zones 
i n  P ~ e c a n b r i a n  g r a n i t e ,  
0.06-0.119 U3Oe 

Wind 
nounta in  
7 'I 

Hydrotl,rrmal- 
v e i n  

S e c t i o n  21 18s  15W 
23Q (Anomly No. 

p i c s  (37.52 
t o n s  of 
0.04% U300, 
U.S. govern- 
ment o r e  pro-  

r a d i o a c t i v e  q u a r t z i t e  a long 
f a u l t  between Precambrian 
g r a n i t e  and Bear tooth  
q u a r t z i t e .  .O3% U3Oe. 
uranophane, ga lena  

21, 28T18SR15W 
(1 i n e )  
32'43'21"N 1 0 8 ' 2 3 ' 3 1 " ~  

Wind 
Mountain 
7 'I 

H y d r o t h e r w l -  
v e i n  

L i t t l e  Burro Mts. ,  
O i l  Center Tool Co., 
kedrock Canyon) 

d u c t i o n  r e -  
p o r t s .  1948- 
1970) 

30 f t .  caved 
a d i t ,  p i t ,  60 
and 200 f t . 
s h a f t s  (covered 
by Tyrone 
dumps) 

236 C o p p e r K i n g 1 . 2  15719SR15W wind 
(Whi tewa t e r  3 2 ' 2 4 ' 3 0 " ~  1 0 8 ° 2 3 ' 4 0 " ~  Mountain 
Canyon) 74 

Hydrothermal- 
ve in  

r a d i o a c t i v i t y  a s s o c i a t e d  
w i t h  copper m i n e r a l i z a t i o n  
a long f r a c t u r e s  i n  Precam- 
b r i a n  g r a n i t e ,  0.005- 
0.016% U 

O ' N e i l l  and Thiede,  
1981, 9381 USAK 
PRR-M-854, D-694 I 

Hedlund, 1Y78a. 
# I 0  

737 Anomaly N O .  10 SEh36Tl8SRl6W wind 
32%1°5"N 1 0 8 ~ 2 6 ' 5 0 " ~  Mountain 

7'I 

Hydrothermal- 
v e i n s  

r a d i o a c t i v e  v e i n s  i n  
Procambr!an qrnnl  r e  

USAEC, 1970. p .  49- 
$21 A l l i s o n  and 
Ove, 1957; Hedlund. 
1978a 

USWC, 1970, p.. 46- 
48; A l l i s o n  and 
Ove, 1957; Hedland, 
1978a ./ 

Hydrothermal- 
v e i n s  

r a d i o a c t i v e  v e i n s  i n  
Precambrian g r a n i t e  

238 Anomaly No. 9 . SWs36Tl8SRl6W Wind 
32'31'5"N 1 0 8 ' 2 7 ' 0 0 " ~  nounta in  

7 'I 

[Black Hauk D i s t r i c t ]  
239 S i l v e r  King NEC21T18SRl6W Wind 

(Hobson) 3 2 ° 4 3 " 4 0 " ~  1 0 8 ' 2 4 ' 5 5 " ~  ~ o u n t a i n  
7 'I 

Hydrothermal- 300 f f a d i t ,  p i t c h b l e n d e  r e p o r t e d  i n  
v e i n  2 i n c l i n e d  v e i n s  w i t h i n  a . f a u 1 t  

s h a f t s  zone i n  Precambrian 
g r a n i t e  

Gi l le rman and White-. 
b read ,  1956; 
Gi l le rman,  1964, p .  
149; P&lund, 19780 
Y201 PN 7/23/80 

Gi l le rman,  1964; 1966; 
Kei th ,  1945; USAEC 
PRR-D-185, b-ltlb, 
D-188, D-189.D-1871 
O'Nei l l  and Thiadr ,  
1981. b29, 30. 31. 
32; Hedlund, 1978a; 
Gi l le rman irnd 
Whitebread. 1556; 
m a n g e r ,  1950; FN 
7/13/80 

Gillerman. 1964. p .  
lab-1491 bIdnLJUL 
1950; Gi l le rman,  
1968; Gillermdn 
and Whitebread, 
1956; O ' N r i l l  and 
T l ~ l c d c ,  19011 Y331 
FN 7/23/80 

Hydrothermal- 5 s h a f t s ,  1 p i t c h b l e n d e  r e p o r t e d  i n  
v e i n  i n c l  i n w l  veins  alonq f a u l t  zone , 

s h a f t ,  t renches ,  c u t t i n g  Precambrian 
p i t 8  (present1  y g r a n i t e  
be ing  dewatered) 

240 Black Hawk 21T18SRl6W Wind 
n i n e  (Good 32'43'35"N lU&Io3u'uu"W Huwlrlloioi 
Hope, Alhambra, 75, 
Hunecke) Redrock 15 '  

H y d r o t h o m l =  180 f t .  i n -  p j t c h b l e n d e  r e p o r t e d  i n  
v e i n  c l i n e d  s h a f t ,  v e i n s  a long f a u l t  zone 

420 f t .  s h a f t ,  c u r r i n g  Precambrian 
a d i t  q u a r t z  d i o r i t e  g n e i s s ,  

sample 0.17% UlOs (NU 
Bureau Chem Lab 1U/20/80) 



H m e  Location Quadrang1 e 

Redrock 15' 

Host ruch, lnlrtrral lzation Source of dula 

Rose Hydrothermal - 
veir; 

200 ft shaft, 
2 adits 

pitchble~tde rcr.urted in 
velns along faults 
cutting Preziunbrian 
Burro noulltd in granite 

Gillerman, 1964; 
Gillerman af,d 
Whitebread, 1.356; 
Granger, 1950; 
O'Neill and 
Thiede. 1981, ~ 3 4 ;  

' FN 7/23/80 
Gillerman, 1964. p. 

151; O'Neill dlld 
Thiede. 1981. 
1354; FN 7/23/60 

Osmer Silver SEb29T18SR16W . 
32'42'10"N 108°29'50"W 

Redroik 15' Hydrothermal - 
vein 

pitchblende reprted in 
veins cutting Precambrian 
Burro Mountain granite 

4 0  ft. shaft 
with drift 

[Malone District] 
Unknown (Little 18T2OSR16W 

Cookie No. I?) 32'34 ' 5 " ~  108°32'iO"W 
Redrock 15' Hydrothermal- 

vein 
shaft, pit 

pits 

radioactive psilomelane and 
quartz veins in Precambriar 
granite, 2-3 times back- 
ground radioactivity 

radioactive psllomelane 
veins in Precambrian 
grani te, twice background 
radioactivity 

radioactive vein 

P i m a n  Claims CN$19TZOSR16w 
32'33'35"~ 108'32'10':W 

Redrock 15' Hydrothermal - 
vein 

USAEC, 1970. p. 23: 
FN 7/21/80; O'Ncill 
and Thiede. 1981. 
u52x 

O'Neill and Thirdr. 
1981, 1153 

O'Neill and Thiede. 
1981, %54 

Unknown NWbSEbSit. OT2OSR16W 
32'32'00"N 10B031'51"W 

Unknown SWb!4EbSEC€T21SR16W 
32'30'25-N 108'31'23"W 

(Telegraph District] 
Purple Rock Mine Ni22T18SR18W 

32'43'40"N 108'41'25"~ 

Rrdrock 15' 

Redrock 15' 

Hydrothermal - 
vein 

Hydrothermal - 
vein 

shaft 

shaft radioactive vein 

Redrock 15' Hydrothermal- 
vein 

adit, shafts, 
pits 

radioactive quartz-fluorite 
veins in Tertiary rhyolite 
dike intruding Precambrian 
granite, 0.002-0.014\ U,Oa 

Gillerman. 1964; 
Hewitt, 1959. p. 
124; USAEC PRR OEB- 
A-532; McAnul ty, 
1978; Wolfe, 1953. 
p. 10; FN 8/19/80; 
O'Neill and Thiede. 
1981, W20 

USAEC PRR A-22; 
Hewitt, 1959; 
O'Neill and Thirdr, 
1981, U2lY 

Gilleman. 1964; 
FN 8/21/80 

Sandy Group :5,22 (line) Tl8SRlBW 
32'44'OO"N 108°41'25"~ 

Hydrothemal- 
vein 

radioactive quartz-fluorite 
veins in f r ~ c t u r e s  in 
Precambriar, granite, 
0.03% ~ 3 0 0  

radioactive quartz veins 
and copper mineralization 
in Precambrian Burro 
Mountain granite, twice 
background radioactivity 

autunite associated with 
fractures in shear zone 
in Precambrian granite, 
'0.14\ U ~ O B .  0.19% Tho2 

8 0  ft. shaft, 
pits 

Rdmbl i ng Ruby C 1T18SR17W 
3Z046'15"N 108"33'20"~ 

Cliff 15' Hydrothemal - 
vein 

pits, shaft, 
trenches 

Prince Albert 1,2T18SP.l7W 
32'46'10"N 108'33'40"W 

Cliff 15' Hydrothennal- 
vein 

10 ft. pit USAEC PRR DEB-P-4- 
1447; USAEC PRR 
DEB-P-4-1446; 
O'Neill and Thiede. 
1981, P27, 28 

Gillerman, 1964; 
FN 8/21/80 

Reed nine Cliff 15' Hydrothermal - 
, vein 

3 shafts, 
trenches, 
open cuts 

radioactive fluorite veins 
intruding Precambrian 
Burro Mountain granite. 
twice background radio- 
activity 

radioactive fluorite veins 
in Precambrian Burro 
Mountain granite, twice 
background radioactivity 

radioactivity along frac- 
tures and veins near 
contact between B e a r m o t h  
quartzite and Precambrian 
Burro nountain granite. 
0.009, 0.15% U30s (NU 
uureau cliem LdL, 10/'20/'80) 

radioactive fault zone in 
Precambrian granite, 
uranophane 

Purple Heart SEb3T18SR17W 
Mine 32'4E'OO"N 10B035'00"W 

Cliff 15' 

Cliff 15' :,. , 

Hydrothermal - 
vein 

65 and 108 ft. 
shafts. adit 

Gillerman, 1964; 
Hewitt. 1959; 
FN 8/21/80 

Union Hill NEb 1 m18SR17W 
Claims - Wild 32'45'25-N 10B034'40"W 
Horse Mesa Area 

Hydrothermal - 
vein, Uncon- 
formity-type 
( 7 )  

180 ft. adit, 
cuts (adit 
driven by 
court order 
for assessment 
evaluation) 

Gillerman, 1964; 
FN 8/21/80; 
O'Neill and Thiede. 
1981, I23 

Springfield Claim 9T18SR17W 
32*45'15"N 108°36'00"W 

Cliff 15" r 
I I :. 

2 pits USAEC PRR DEB-P-4- 
14121 O'Neill and 
Thiedr, 1981. 812; 
FN 7/22/80 

USAEC PRR DEB-P-4- 
1448; O'Neill and 
Thiede, 1981, 
824. 26Y 

O'Neill and Thiede, 
1981, 825 

Yukon Group 35T17SR17W . . 
(nay Day 1.2) 2T18SR17W 

32'46'30"N 108°34'20YW 

Cliff 15' . 
. . 

.Hydrothermal- 
,, vein 

radioactive minerals along 
fault zone in Precambrian 
granite, 0.089 UlOs 

-. Unknom-Clif f - SWb22T16SR17W . 
~ i l s  area 3Zm53'52"N 108*3S'40"W 

Cli'ff 15' Hydrothermal- 
vein (? )  

2 caved shafts radioactive veins in highly 
altered Schoolhouse 
HuunCaln v6 lcdr l i€d  

[GILA DISTRICT] 
Clum, Aqrdlar 28.33T14SRl6W 

Mines (George, 33'2'30"~ 108°30'00"W 
Spar 1-6. East 
Vein) 

[White Signal District] 
Unknown-Tyrone NEbSEbSEb27T19SR15W 

32O37'14-N 108'22' 34"W 
Unknown-Tyrone SECSWCSWb 28Tl9SRl5W 

31°37'15"N 108°24'12"W 
Unknown-Tyrone NEbSEbNEb32T19SRlSW 

32'36'52"N lO8'24'30"W 
~ustln-Amazon 25.28.35.30T19SR16W 

Wine (High Point 32'36'50"~ 108'27'40"W 
Extension) 

radioactive fluorite in 
bleccih fillings in 
Tertiary latite, andesite, 
0.29 p p  U, 0.09 ppm Th 

Birsoy, 1977; FN 
7/25/801 will iams, 
1966 

Canteen 
Canyon 75 
Canyon Hill 
7 5 

shaft , trenches. 
pits, adit 

Burro Peak 75 Hydrothennal- 
vein 

Hydrothermal- 
vein 

H y d r o t h e m l -  
vein 

Hydrothermal- 
vein 

radioactive anomaly in 
Tertiary Tyrone Stock 

radioactive a n o m l y  in 
Tertiary Tyrone Stock 

radioactive anomaly in 
Tertiary Tyrone Stock 

radinactivi ty associated 
with copper mineralization 
alotny faulr zone in 
Precambrian granite in- 
truded by rhyolite, 
andesite, and quartz 
m n z o n i t e  dikes 

O'Neill and Thlede. 
1981, 841 

O'Neill and Tlliedu. 
1981, 1139 

O'Neill and Thiede. 
1981, #4O 

Gilleman, 1964; FN 
7/22/80; Hedl und. 
19781, 125; USAEC 
PRR 1040 

Burro Peak 7s pits 

Burro Peak 75 

Durro Peak 75 200-400 ft. 
shafts, pits, 
trenches, short 
adi ts 



Mdp 

NO. Name L o c a t i o n  

Unknown NEISL'iIfi+$ lJT2OSR16W 

Quadranq le  m e  Development. Hos t  r o c k ,  m : i ~ t r a l i r a c i o n  S o u r c e  o f  d d t a  

B u r r o  Peak 75 Hydro the rmal -  
v e i n  

Uurro Peak 74 t lyd ro the rmal -  s h a f t s ,  a d i t s ,  
v e i n  p i t s  

r a d l o o c t l v e  a!~om,iIy i n  
P r e c a r r b r i a ~ :  r l r an i  t e  

r a d i o a c t i v e  v e i n  111 Precam- 
b r i a n  g r a ~ ~ i  t r  and r h y o l i t e  
d i k e  

O ' N e i l l  and T h i e l v ,  
1981.  P48 

O ' N e i l l  and T I I I U ~ Y .  
. 1981 ,  P5OY. uSMC 

PRR. no number 

Ul~kr~own (Mrrrrirtt N C ~ N L ' ~ N C $ ~ ~ T ~ O S R ~ G W  
S ! ~ a f t ,  ; i m y  3 2 " 3 2 ' 4 0 " ~  1 0 8 ° 2 7 ' j 5 " ~  
T h w a r t s ,  Wild 
I r i s h m a n  c l a i m s )  

Summit (Wes W i l l i a m s  C 23T2OSR16W 
S h a f t .  Hope, NO. 1 )  3 2 ' 3 4 ' 1 5 " ~  1 0 8 ° 2 7 ' 5 0 " ~  

B u r r o  Peak 75 Hydro the rmal -  75  f t .  s h a f t ,  
v e i n  p i t s  

r a d i o a c c i v e  v c i n  a l o n g  b a s i c  
d i k e  i n t r u d i n g  g r a n i t e ,  
c o p p e r  o x i d a s  

USAEC PRR 0-279;  
G i l l e m a r t ,  1964 ;  
Hed lund ,  19781.  
(1 1 8  

USAEC, 1970,  p .  20. 
O ' N e i l l  and  T h i r d Y .  
1981 ,  1122x 

USAEC PRR 3909; 
Hedlund.  19781 .  
130;  G i l l e r m a n ,  
1964;  O ' N e i l l  dlld 
T h i e d e ,  1981.  ~ 6 2  

G i l l e n r a n ,  1964;  
Hedlund,  1 9 7 8 i .  
P29; O ' N e i l l  and  
n i e d e ,  1981.  R b 3 Y ;  
PRR DEB-P-4-1455; 
M a m s  and  o t h t r s .  
1980  

L i t t l e  Cook ie  41 lBT2OSR15W B u r r o  Peak 71, Hydro the rmal -  
v e i n  

r a d l o a c r i v e  p s i l o m e a n e  
v e i n  i f 1  P r e c a u b r i a n  
Bur ro  Mouncain ~ r a n i t e  

r a d i o a c t ~ v e  f a u l t  guuge ,  
0 .007% U 

R& H i l l  T u r q u o i s e  NEil6TZOSR15W 
Mine 3 2 O 3 4 ' 1 5 " ~  1 0 8 ° 2 4 ' 0 0 " ~  

B u r r o  Peak 75  Hydro the rmal -  3 p i t s ,  a d i t ,  
v e i n  open  c u t  

High Noon No. 1 1 7 ,  iOT20SR15W 
C l a i m  (Unnamed, 3 2 " 3 3 ' 5 0 " ~  108'24 ' 3 0 " ~  
P e g m a t i t e )  

B u r r o  Peak 75  P e g m a t i t e  open  c u t  p e g m a c l t e  i n  P r e c a m b r i a n  
g r a n i t e ,  e u x e n i t e  

Buckhorn No. 2 
C la im 

B u r r o  Peak 75  Hydro the rmal -  p i t  
v e i n  

r a d i o a c t i v e  v e i n  i n  P r e -  
c a m b r i a n  g r a n i t e  

USAW PRR 3877;  
O ' N e i l l  and  T h i e d e .  
1981 ,  P51Y; K r l c h .  
1945  

USAEC PRR 3875; 
L o v e r i n g ,  1956;  
Bauer ,  1 9 5 t h ;  
Granger  and o c h e r s ,  
1952  

G i l l e r m a n ,  1 ~ b 4 ;  
Hed lund ,  1 9 7 8 i .  
1128; FN 7/25/80 

G i l l e r m a n ,  19b4;  
Hed lund ,  1 9 7 8 i .  b6; 
O ' N e i l l  and  T h i e d e .  
1981 ,  Ub4Y. 6i.Y. 
67Y 

WAEC PRR D-196; 
Hedlund,  1978 i  ; 
O ' N e i l l  and T h i e d e .  
1981.  U68Y. 70Y 

G i l l e r m a n .  1904;  
K e i t h .  1945:  
Hed lund ,  197Bi .  ( 4 ;  
Anderson ,  O . J . ,  I r b u ;  
FN 7/12/80; O'Nei 11 
and  T h i e d e ,  1981,  
169 ;  USAEC PRH 0- 
187 ,  0-191,  D-192; 
USAEC, 1970.  p .  21 

USAEC PRR D-195;O-193 
Hedlund,  19781;  
O ' N e i l l  a n d  T h i e d e .  
IYUI, 885, a6 

G i l l e r m a n ,  1964 ;1953 ;  
K e i t h ,  1945;  FN 
7/12/80; USUC PW, 
D-190; A n d e r s o ~ l a B O  
O I N e i l l  and T h i e d e .  
1981 ,  1171; I l i l p e r t ,  
1969 ;  Hedlund,  
19781.  (15 

Monarch NO. 2,  
Moneymaker, 
Wi ld - I r i shman  
C l a i m s  ' 

B u r r o  Peak 75  Hydro the rmal -  p i t  f l u o r i t e  and a u t u n i t e  i n  
v e i n  v e i n s  c u t c i n g  r h y o l i t e  

d i k e  and P r e c a m b r i a n  
B u r r o  Mountain g r a n i t e .  
0 .0110 U 

B u r r o  Peak 75  P e g m a t i t e  2 p i t s  5 -10  f t  p e g m a t i t e  i n  P re -  
c a m b r i a n  B u r r o  Mountain 
g r a n i t e ,  e u x e n i t e  

B u r r o  Peak 75  Hydro the rmal -  2 s h a f t s ,  p i t s ,  r a d i o a c t i v e  v e i n s  i n  rhyo-  
v e i n  a d i t  l i t e  and b a s i c  d i k e s  and 

Precambr ian  B u r r o  Mountair) 
g r a n i  r e  

P e g m a t i t e s  

' P a y m a s t e r ,  S i l v e r  
W e  

L i n d s e y  No. 2 21T20SR15W 
32'33'2OUN 108°23'46"W 

B u r r o  Peak 75  Hydro the rmal -  p i t s  r a d i o a c t i v e  v e i n  i n  Precam- 
v e i n  b r l a n  b a s i c  d i k e  i n t r u d i n g  

g r a n i t e  

Alhambra bl-Rl u e  NE421T20SR15W 
B e l l  U2-Lindsey 32'33'28-N 10B023'50"W 
Y2 (Denver  c l a i m s )  

B u r r o  Peak 7 5  Hydro the rmal -  2 s h a f t s ,  r a d i o a c t ~ v e  v e l n s  a l o n g  
v e i n  t r e n c h ,  p i t s  f r a c t u r e d  d i b h s e  d i k e  

i n  P r e c a m b r i a n  B u r r o  
n o u n c a l n  g r a n i t e ,  mete-  
t o r b e r n i  t e ,  t w i c e  back-  
g r o u n d  r a d i o a c t i v j  t y  

275 L e t t i e  May 22T20SR15W 
32°33'20 '0N 108'23'15"W 

Bur ro  Peak 75  Hydro the rmal -  2 s h a f t s ,  r a d i o a c t i v e  q u a r t z - p y r i t e  
v e i n  2 p i t s  v e i n s  i n  P r e c a m b r i a n  

B u r r o  Mountain g r a n i t e  

276 F loyd  C o l l i n s  21.22 ( l i n e )  T2OSRl5W 
(Lcacho)  32'33'15"N 10Oo23'25"W 

B u r r o  Peak 75  Hydro the rmal -  4 0  f t .  and 8 0  
v e i n  f t .  s h a f t s ,  

p i t s ,  open  c u t s  
(165  t o n s  0 .159  
U 30s p r o d u c e d ,  
U.S. government  
o r e  p r o d u c t i o n  
r e p o r t s ,  1948- 
1970)  

n u r r o  PC& 7 1  Hydrothermal  - 1 5 0  f t . s h a f t .  
v e i n  p i t s ,  t r e n c h e s ,  

1 6  f t .  s h a f t  
(unknown rad ium 

p r o d u c t i o n  i n  
1 9 2 0 ' s )  

r a d i o a c t i v e  v e i n s  i n  
a l t e r e d  d i a b a s e  d i k e  and  
Precambr ian  B u r r o  Mountain 
g r a n i t e ,  a u t u n i t e ,  t o r b e r -  
n i t e .  0 .77% UaOe, u p  t o  30 
t i m e s  backgroune  r a d i o -  
a c t i v i t y  

277 Merry Widov S'.22TaOSIU5W 
(Leachs  C l a i m s ,  32'33'10"N 108'23'00"W 

H i l l  C l a i m s )  

r a d i o a c t i v e  q u a r t z - p y r i t e  
v e i n  and  a l t e r e d  d i a b a s e  
d i k e  i n  P r e c a m b r i a n  B u r r o  
Mountain g r a n i t e .  t o b e r -  
n i t e ,  a u t u n i t e .  0 . 0 2 %  Us08 
(Nu Bureau Chem Lab 
10 /20 /80) ,  u p  t o  15 t i m e s  
background  r a d i o a c t i v i t y  

Gi1:crman. 1964 .  1953  
1968;  K e i t h ,  1944,  
1945;  FN 7/13/80;  
Hedlund,  19781.  
111 ;  h d e r s p ~ ~ ,  O . J . ,  
1980;  O ' N e i l l  and 
T h i e d e ,  1981.  172;  
L o v e r i n g ,  1956;  
Granger  and  o c h e r s ,  
1952;  USMC PliR D- 
196 ,  3872,  3913 

USAX PRR DEB-P-4- 
1445;  O ' N e i l l  and 
T h i e d e .  1981 ,  
#76Y 

t i 1  l e rman ,  1964;  
Hedlund.  1998.  U4, 
101  USAEC PRR 1318,  
3912; O ' N o i l l  alrd 
ThiaQr, 1981 ,  373- . 
75;  K e i t h .  1945 ;  
PN 7/12/80 

278 Arrowhead Cla im 22.27TZOSR15W 
3 2 ' 3 2 ' 4 5 " ~  1 0 8 ' 2 2 ' 5 0 " ~  

B u r r o  Peak 75  Hydro the rmal -  t r e n c h ,  30 f t .  r a d i o a c t i v e  v e i n  i n  Precam- 
v e i n  s h a f t ,  p i t  b r i a n  B u r r o  n o u n t a i n  

g r a n i t e  and l a t i t e  d i k e ,  
0.02b=O.lOYO sUsOs 

B u r r o  Peak 7 5  Hydro the rmal -  2 s h a f t s  (18  r a d i o a c t i v e  v e i n  i n  PreCam- 
v e i n  and 35 f t . ) ,  b r i a n  d i a b a s e  and r h y o l i t e  

p i t s ,  r o a d  d i k e  i n  B u r r o  Mounta in  
c u t s  g r a n i t e  

Acme-U:ah- SE422T20SIU5W 
C a l i f o r n i a  32'33'10-N 108°22'40"W 
( H i 1 1  C l a i m s )  



s o p  
No. Name 

2 5 2 
~ o s t  r o c k ;  m i n e r a l i z a t i o n  S o u r c e  o f  d a t a  L o c a r i o n  Quadranq le  Type Deve lopnen t  

C 345235R15W Bur ro  Peak 75  l !ydr - , themal -  s h a f t  
32'31 ' Z ? " t i  108'22 '  v e i n  

a d i o a c t i v e  .,?in i n  ?recam- Hedlilnd. 1 9 7 8 i .  67: 
, b r i a n  R u r r o  Mounta in  G i l l c m a n ,  lot-4 

g r a n i t e  O ' N e i l l  a n d  T h i e d r .  
1981,  87% 

r a d i o a c t i v e  v e i n  i n  Frecam- Hedlund,  i 9 7 8 i :  
b r i a n  g r a n i t e  and B e a r t m t h  G i l l e m a n .  1364  
q u a r t z i t e  

280 Edmonds s h a f t  

27,28,34?'!9SR15W B u r r o  Peak 75  Hydrothermal  
v e i n  

281 L i t t l e  Rur ro  
Mounta ins  

r a d i o a c t i v e  v e i n s  i n  Precam- I tedlund.  1 9 7 8 i .  #27 
b r i a n  g r a n i t e  

J o h n  n a l o n e  SE'xlGT2OSfi16W B u r r o  Peak 7 5  Hydro the rmal -  s h a f t ,  p i t s  
v e i n  S h a f t  

5 

SE'a27T2OSRl 5W B u r r o  Peak 1 5  Hydro the rmal -  80-90  I t .  
3 2 ' 3 2 ' 0 0 " ~  108e23'OO"k' v e i n  s h a f t .  1 0 0  

f t .  a d i t .  
p i t s  

27T20SR15W e c r r o  Peak 75  Hydro the rmal -  p i t  
32'32'00"N 108°22'35"W v e i n  

r a d i o a c t i v e  v e i n  i n  Precam- G i l l e m a n .  1964 :  
b r i a n  B u r r o  Mounrain Hedlund.  1 9 7 8 i .  68: 
g r a n i t e ,  d i a b a s e  d i k e  and O ' N e i l l  and Th iede .  
r h y o l i t e  d i k e  1981.  P78Y 

r a d i o a c t i v e  v e i n  i n  Precam- USAEC PRR D-178: 
b r i a n  g r a n i t e  O ' N e i l l  and  T h i e d r .  

1981,  U77Y 
r a d i o a c t i v e  q u a r t z - p y r i t e  USAEC PRR 0-170: 

v e i n  a l o n g  Blue  J a y  G i l l e m a n .  1964: 
F a u l t  i n  Precambrian Bur ro  Hedlund,  1 9 7 8 j ,  
Mountain g r a n i t e .  0 .019-  # 2 ;  Anderson.  C . J . .  1: 
0 . 2 2 %  U, t o r b e r n i  t e ,  FN 7/12/80; O'Xeil 1  
a u t u n i t e ,  p i t c h b l e n d e  and T h i e d e ,  1991.  
r e p o r t e d  t i loo,  1 0 1 ,  106 :  

Granger  and Bauer .  
1951:  Granger  and 
o t h e r s ,  1952 

r a d i o a c t i v e  q u a r t z - p y r i t e  Hedlund,  19785 .  86: 
v e i n  a l o n g  Blue  J a y  F a u l t  G i l l e r m a n ,  1964 :  
i n  P recambr ian  B u r r o  O ' N e i l l  and Th iede .  
Mounta in  g r a n i t e  1981.  880. 8 1 y ,  

107Y 
m i n e r a l i z e d  q u a r t z - p y r i t e  G i l l e r m a n .  1964 :  

v e i n  i n  r h y o l i t e  d i k e  and Hedlund,  19781 ,  112  
P r e c a m b r i a n  Bur ro  Mounta in  K e i t h ,  1945 ;  
g r a n i t e ,  r a d i o a c t i v e  c l a y  O ' N e i l l  and T h i e d e .  

1981 ,  882; USAEC 
PRR 3943 

r a d i o a c t i v e  q u a r t z - p y r i t e  USAEC PRR 3939;  
v e i n s  i n  2 d i a b a s e  d i k e s  Anderson.  19 SO; 
and P r e c a m b r i a n  B u r r o  K e i t h .  1945:  
Mountain g r a n i t e .  t o r b e r n i t e  G i l l e r m a n .  1964 :  

. O ' N e i l l  and T h i e d e .  
1981.  1184; Hed lund ,  
1 9 7 8 j .  a 5  

t o b e r n i t e - b e a r i n g  q u a r t z -  G i l l e r m a n ,  1 9 6 4 ,  p .  
p y r i t e  v e i n s  i n  d i a b a s e  96-97: K e i t h ,  1945:  
d i k e  i n t r u d i n g  P r e c a m b r i a n  Hedlund,  197Bj ;  
B u r r o  Mountain g r a n i t e  O ' N e i l l  and T h i e d e ,  

1981.  I94Y . 
r a d i o a c t i v e  v e i n  i n t e r s e c t s  G i l l e r m a n ,  1968 :  

d i a b a s e  d i k e  i n  P r e c a m b r i a n  Hedlund,  1 9 7 8 j :  
g r a n i t e  O ' N e i l l  and  T h i e d e .  

1981,  1199; 
Anderson.  o.J. .  198r 

q u a r t z - p y r i t e  v e i n  w i t h  G i i l e m a n .  1964:  
s e c o n d a r y  uranium o i n e r a l s  H e l l u n d ,  1 9 7 8 j ;  
a l o n g  d i a b a s e  and r h y o i i t e  K e i t h ,  1945 :  
d i k e s  i n  P recambr ian  g r a n i t e  O ' N e i l l  and T h i e d e .  

1981 ,  R95 
r a d i o a c t i v e  q u a r t z - p y r i t e  G i l l e r m a n ,  1 9 6 4 ,  p .  

ueln c u r r l n g  r h y u l  I re 98-99; I I C J ~ ~ ~ ~ ~ J ,  
d i k e  i n  P recambr ian  197Bj.  W21: O ' N e i l l  
g r a n i  t e  and  T h i e d e ,  1981 .  

193Y: US= PRR 
3944 

m e t a t o r b e r n i t e  i n  p a r a l l e l  G i l l e r m a n .  1964 :  
v e i n s  c u t t i n g  P r e c a m b r i a n  l e i  t h ,  1945;  USAEC 
g r a n i  t e  PRR 3949; O ' N e i l l  

and  T h i e d e .  1981 ,  
R92; Hedlund,  19785  
ti22 

weakly r a d i o a c t i v e  d i a b a s e  U5.48 PRR 0-159.  162 .  
d i k e s  i n  P r e c a m b r i a n  163 ,  164:  K e i t h ,  
B u r r o  Mountain g r a n i t e  1945;  O ' N e i l ?  and  

T h f c d p .  19R1. 191.  
96 ,  98: Hed lund .  
1978 j 

t o r b e r n i t e  and  p y r i t e  v e i n s  uSAEC PRR 3950: 
i n  P r e c a m b r i a n  B u r r o  O ' N e i l l  and  T h i e d e .  
Mountain g r a n i t e  . 1981 ,  R97y 

r a d i o a c t i v e  q u a r t z - p y r i t e  Anderson.  o . J . ,  1980: 
v e i n s  and  d i a b a s e  d i k e  G i l l e m n ,  1 9 6 4 ,  
i n t r u d i n g  P r e c a m b r i a n  p .  93: B i l p e r t .  
Bur ro  Mounta in  g r a n i t e .  1969;  Hed lund .  1 9 7 9  
t o r b e r n i t c  $4 .10 ;  O ' N e i l l  and  

T h i e d e .  1981 ,  8108.  
109Y: K e i t h .  1 9 4 5  

283 B i s b e e  

284 Edwards No. 5 
C la im 

285 Blue  J a y  23, 26T20SR15W White  S i g n a l  H y d r o t h e n t ~ l -  p i t s ,  t r e n c h e s ,  
32'32'40"N 108Q21'50"W 75  v e i n  s h a f t  (Granger  

and  o t h e r s ,  
1952 r e p o r t e d  
2400 t o n s  o f  
0 .04-0 .01% U 
r e s e r v e s )  

286 Banner  

287 Red B i r d  

N526.27T20SRlSW White  S i g n a l  Hydrothermal  - s h a f t .  p i t s  
32'32'4O"N 108°22'25"W i i v e i n  

SW'a23T20SR15W Whi te  S i g n a l  Hydro the rmal -  200 f t .  s h a f t  
32°33'00"N 1 0 8 ' 2 2 ' 1 5 " ~  7 5 v e i n  

288 Shamrock SW$23120SRl5W White  S i g n a l  Hydro the rmal -  3 0  f t .  s h a f t .  
3 2 ' 3 3 ' 1 2 " ~  10B022'5"W ' 75  v e i n  p i t s ,  t r e n c h e s  

2 B . C  New y e a r s  G i f t  SS23T2OSRlSW Whi te  S i g n a l  Hydro the rmal -  2 s h a f t s  (now 
32'33'8"N 1 0 8 ' 2 2 ' 1 8 " ~  75  v e i n  c o v e r e d  by 

Highway 1 8 0 )  

190  c a l a m i t y  Mine SX?+23T20SR15W White  S i g n a l  Hydro the rmal -  2 s h a f t s .  
32'32'55"N 108"21'30mW 7 5  v e i n  t r e n c h e s .  

p i t s  

291 Paddy Ford (Book 
C l a i m s ,  Wiscons in  
Group) 

SE+23T2OSRl5W . . . :.. White Si'gnaJ :Hydrothermal-  1 2 0  f t  . s h a f t  
3 '2 '33 '5"~  1 0 B 0 2 1 ' 4 0 " ~  75  v e i n  

NEC23T2OSRl5W . Whi te  S i g n a l  . Hydro the rmal -  8 5  f t .  s h a f t ,  
3 2 ' 3 3 ' 0 0 " ~  108"21825"w 74 v e i n  t r e n c h ,  c u t ,  

p i t  

293 Combina t ion  NE+23T2OSR15W White  S i q n a l  , Hydro the rmal -  3 s h a f t s ,  
3 2 ' 3 3 ' 3 0 " ~  108'21'2S"W 75  v e i n  p i t s  

294 . Wiscons in  Group 
(Book C l a i m s ,  
R l b e r s t i n e .  
F i t r i ,  J a n e t )  

23.24T205R15W . - White S i g n a l  . H y d r o t h e r m a l -  p i t s  
32'33'15"N 108'21'10"w 7 5  v e i n  

295 Lone J a c k  24T2OSRlSW . . . ,:White S i g n a l  Hydro the rmal -  p i t s  
3 2 ' 3 3 ' 1 2 " ~  108'21'00"w . 75  v e i n  

296 , I n e z - H m e r  (Good 
Luck. 7-X-V- 
w n c h )  

SE'I~~T~OSRI,~W-..::.  :' .,White Sigtia5 ~ . W : . d r o t h e m l -  open  c u t s ,  
3 2 ' 3 2 ' 5 8 " ~  1 0 2 2 1 ' 5 b  . J b  v e i n  1 0 0  f t .  a d i t ;  

p i t s ,  s h a f t  
(262  t o n s  
0.1CO UJOb 
p r o d u c e d ,  U.S. 
government  o r e  
p r o d u c t i o n  r e -  
p o r t s ,  1948- 
1970)  



Md p 
NO. Name Location Development ' Host rock, ml Ileral ization Source of data 

USAEC PRR 0-1GJ.163. 
159, 162; Hsdlurd, 
1978). 119; 
Gillerman, 1964. 
p. 101; O'Nrlll 
and Thiede, 1381, 
#110, 111. 112; 
FN 8/20/80 

Anderson, O . J . ,  11JUU; 
Gillermn, 19~4; 
Hedlund. 1971>), 
#3; O'Neill and 
Thiede, 1981. ~ 1 0 2 ;  
USAEC PRR D-173 

O'Neill and Thirdr, 
1981, 8104Y; USALC 
PRR 0-175; Hrdlund. 
1978 j 

Granger and Bauer, 
1950a; Grallger and 
others, 1952; USACC 
PRR 0-174; Hedlund, 
1978j, I3A; O'Neill 
and Thiede. 1981, 
11103; Loverinq. 
19561 FN 7/21/80 

Gillerman, 1964; 
Keith, 1944; 
Hedlund, 1978j. 87; 
O'Neill and Thiedr. 
1981, llO51 
Allison and Ovr ,  
1957; FN 7/21/80; 
USAEC, 1970. p.4341. 

Gilleman, I%(; 
Hedlund, 1978j, 88; 
O'Neill and Thiedr. 
1981, U113; 
FN 8/20/80 

Hedlund, 19781, 126; 
O'Neill and l'hiede. 
1981, 1114, 115 

U.S. Bureau of nines 
classified reports 
USAEC, 197O.p.40-42 

Granger and others. 
1952; Gillerman, 
1964; 1968; Hedlund 
1978j, 1116; 
Loverinq, 1956; 
USAEC PRR-3951, 
3954; USAEC, 1970. 
p. 22; O'Neill and 
Thiede, 1981, 8116- 
121; FN 7/12/80 

USAEC PRR, no numbsr; 
O'Neill and Thiede, 
1981. 161Y 

O'Neill end Thiedr, 
1981, 188, 89; 
Gillerman, 1964. p. 
991 Hedlund, 1978j. 
Ul5; FN 7/12/80 

Gillerman, 1964, 
p. 100; Hedlund, 
1978j, b14r FN 
7/12/801 

USAEC PRR, no number; 
O'Neill and Thiedr. 
1981, 187Y 

USAEC PRR, no number; 
O'Neill and Thiede, 
1981, 191Y 

Gilleman, 1964; 
Hedlund, 1978 j, 
823; USAEC PRR OEB- 
P-4-1464. 1467, 0- 
1811 Keith, 19451 
Bauer, 19511 
O'Neill and Thiede. 
1981. 147Y; 
Granger and others, 
1952 

US= PRR D-184; 
Hedlund, 1978 j I 
O'Neill and Thiedu. 
1981, 144Y 

USAEC PP.E, M n11mhi:r; 
O'Neill and Thied,e. 
1981. 146Y 

297 . Bouncing Bet While Signal 
74 

Hydrothermal - 
vein 

2 shafts, pits, radioactive quar~z-pyrite 
trenches veins and maiic dike in- 

truding Precambrian 
granice, 0.0209 U. copper 
oxides, twice background 
radioactivity 

a 
298 Eugenie White Signal 

7 5 
Hydrothermal- 

vein 
80 ft. shaft radioactive quartz-pyrite 

vein in drabase dike ard 
Precambr ialt Burro Mountain 
granite, torbcrnite 

299 Unknown 

300 Tunnel Site No. 1 

White Signal 
7s 

Hydrothermal - 
vein 

small pit radioactive quartz-pyrite 
vein in Precambrian 
granite. 292 ppm U,Os. 
copper oxides 

10 ft. shaft, radioactive quartz-pyrite 
250 ft. adit vein along contact 
with 20 ft. between Precambrian 

a and 40 ft. granite and Tertiary 
winzes rhyolite dike. 0.001r U 

White Signal 
75 

Hydrothermal 
vein 

301 Tullock Peak 
(Anmaly No 
8, white 
Signal) 

White Signal 
7 4 

Hydrothermal - 
vein 

3 shafts (dekp- radioactive copper veins 
est to 260 ft. 1 .  in Precambrian Burro 
pits, cuts Mountain granite and 

diabase dike, torbernite 

302 Chapman Turquoise 
Mine 

White Signal 
75 

Hydrothermal - 
vein 

shaft, adit radioactive veins and 
diabase dike in Pre- 
cambrian Burro nou:ltain 
grani te 

303 UrJtnown Pegmatites White Signal. 
7 5 

Pegmatite pegmatite in Precambrian 
granite with rare-earth 
and uranium minerals 

radioactive vein in Pre- 
cambrian grani te 

open cuts 

304 Black Beautv Lode White Signal, 
7 5 

Hydrothermal - 
: vein 

open cut (no 
workings 
found 7/21/80) 

pits, shafts, 
adits 

(Anomaly No. 7)) 

3 0 c  Uncle Sam and 
adjacent 

White Signal 
75 - . 

.Hydrothermal - 
. '. vein 

radioactive silver-lead 
vein along Uncle Sam 
fault in Precambrian 
granite, up to four 
times background radio- 
activity 

properties 

pits radioactive vein in Pre- 
cambrian granite 

White Signal 
75 .. 

. .:tHydrothermal- 
.. vsin 

306 Unknown 

307 Golden Eagle White :.Signal 
15 . - 

.:I Hydrothermal - 
. vein 

pits, shaft 
(80-90 ft. 
deep1 

radioactivity along vein 
and diabase dike in- 
truding Precambrian Burro 
Mountain Granite, twice 
background radioactivity 

radioactivity associated 
with guartz-pyrite vein 
in Precambrian Burro 
Mountain Gralrire 

radioactive vein in Pre- 
cambrian granite 

308 Red Dodson ..i,White Signal 
..., :7 5 

. $ I  Hydrotn8trmal- 
: vein 

pits, 200 ft. 
adit, 60-80 
ft. shaft 

309 Unknown White Signal 
. .7 5 

Hydrothermal- 
vein 

310 Unknown White Siqnal 
7 + Hydrotheml- 

vein 
radioactive vein in Pre- 
cambrian granite 

radioactive fault zone in 
Precambrian granite in- 
truded by quartz veins, 
diabase dike, metatorber- 
nite, 0.008-0.041\ UsOsd 
copper minerals 

311 Apache Trail- 
Black Cat 

White signal 
7 'l 

- Hydrotherml- 
vein 

200 ft. shaft, 
inclined 
shaft, pits 

10-15 ft. shaft, radioactive vein along 
2 pits fault in Precambrian 

granite, autunite 

2 1  7 Miss Virginia 
Lode 

M>ite Signal 
7 'l 

Hydrothermal- 
vein 

zediosctivc a n m l y  in 
in Precambrian granite 

White Siqnal 
74 

Hydrotnermal- 
vein 



ituadrartyl e 
I 

Type Development Host rock, mineralization Source of dbta 

White Slqr,al Hydrorhermal- 
7 5 vein , 

radioactive anomaly in Pre- 
cambriar, granite 

USAEC PRR n-183; 
O'Neill and 1't~ir:i~-, 
1981. 142Y 

USAEC PRR D-lU2; 
O'Neill and Th~rdc, 
1981, 143Y 

O'Neill and Tlliede, 
1981, 160; FN 
8/20/80; Hedlu~~d. 
19789, 81; Loverin+ 
1956; Gil lermdn. 
1952; 1964; 
Williams, 1966; 
USAEC PRR DEB-P- 
4-1456 

USAEC, 1970. p. 52; 
Allison and Ove, 
19571 Iledl U I I ~ .  

1978h 
USAEC, 1970, p .  53; 

Allison and Ove. 
1957; Hedlund, 
1978h 

USAEC, 1970, 1,. 54; 
Allison and Ovr, 
1957; Hedlund. 
IY78h 

Gillenran, 1964, p .  
127; Hedlund, 197Bh 

315 Unknown S W ~ S W ~ N W $ ~ ~ T ~ ~ S R ~ ~ W  
32'36'45"~ 108°21'17"~ 

Wit1 re Signal Hydrothermal- 
7L vein 

radioactive ano~rdly in Prr- 
cambriac granire 

Werney Hill Hydrothermal- 4 0  ft. shaft, 
7 5 vein pit, trenches 

radioactive zones along 
fault and bedC:nq planes 
in breccia zol:.: cutti:iq 
Cambria~i 81 is, Sandsrxe, 
0.004-0.027% V i O s ,  0.029 
. U ~ O O  (HM BureaJ Chem 
Lab 10/20/a0), up to 40 
times background radio- 
activity 

radioactive veins along 
contact L;etwei.n Precam- 
brian glnnitr and Bear- 
tooth quartzite 

radioactive veins along 
contact between Precam- 
brian granite and Bear- 
tooth quartzite 

radioactive veins along 
contact between Precam- 
brian granite and Bear- 
tooth quartzite 

zoned radioactive pegmatite 
intruding Precambrian 
granite 

317 Anomaly No. 15 NWS31T21SR15W 
(Gold Hill) 32'26'20"~ 108°26'15"~ 

C-Bar 
Ra1:ch 75 

C-Bar 
Ranch 75 

C-Bar 
Ranch 75 

C-Bar 
Ranch 7$ 

Hydrothermal - 
vein- 
Unconformi ty - 
type 

Hydrothtrxal- 
vein- 
Unconformity- 
type 

Hydrothermal- 
vein- 
Ilnconformity- 
type 

Pegmatite , pit 

318 Anomaly No. 16 t i ~ $ 3 1 ~ 2 i 5 ~ 1 5 w  
(Gold Hill) 32°26'15"~ ~~~~~~~~~~w 

319 Anomaly No. 17 S531T21SR15W 
(Gold Hill) 32'26'00"~ 108°26'00"~ 

320 White Top Hill S127T21SR16W 
32'27'00"~ 108°28'50"~ 

[Gold Hill District] 
321 Grandview Group 17,18,22,23T22SR16W 

32'23'30"N 108'30'45"~ 
Gold Hill 75, Hydrothermal- 2 pits 

Lisbon 7$  vein 
radioactive veins in Precam- 

brian granite and basic 
dikes. 0.0678 Us08 

pegmatices intruding Precam- 
brian Burro Mountain 
granite, euxenite, samars- 
kite 

radinactive silver-lead 
veins in fault cutting 
Precambrian Burro Mountain 
granite, 235 ppm U3Oa 

USAEC PRR DEb-P-4- 
1449; O'Neill atid 
Ttriede, 1981, b58Y 

Hedlund. 197ttd. 125; 
Cillerman, 1964; 
FN 7/13/80; Boyd 
and Wolfe, 1953 

Gillerman, 1964; 
Hedlund, 197Bd, P2? 
.FN 7/13/80; O'Neill 
and Thiede, 1981. 
1157 

Gillerman, 1964; 
Hedlund, 1978d,@24; 

, O'Neill and Thiede, 
1981, e55 

USAEC PRR OEB-A- 51 5; 
O'Neill and Thiede, 
1981, 856% 

322 North and South EE'~?9T215Rl6W 
Pegmatites (White 3 2 ° 2 7 0 2 8 u ~  lo~i"2~@5a'.w 
Top, Gold Hill 
Pegmatites) 

323 Coop Mine area SE429SW'aZ8 
.' (Good Luck) T2ISR16W 

32'27'10"~ 108'29'58"~ 

Gold Eill 75 Pegmatite 4 0  ft. adit, 
20 ft. shaft, 
pits 

w l d  Hill 71 Hydrothermal- shaft, pits. 
vein adits 

324 WhiteRock SEhl3 

, G- Pegmatires T2lSR16W 
32°30'00"~ 108°33'14"~ 

Gold Hill 71 Pegmatite pits, trench radioactive zoned pegmati te 
intruding Precambrian 
granite, euxenite, allanite 
samarski te 

radioactive zoned pegma ti te 
intruding Precambrian 
granite, euxenite. 
allanite, samarskite 

325 Rhcda 111-8. Beal 1.12T21SR17W 
Ul-2, Ruby 111-5, 6.7T21SR16W 
Rugby 116-15. 32'29'~ 108°32'~ 
Sidney bl-7 

(Langford D i s l r i c t l  
326 Langtord Fluorspar 25.36T22SR16W 

P 32'21'35"~ 108°26'28"W 

Gold Hill 75 Pegmatite pits, 20 ft. 
Redrock 15' shaft, 10 ft. 

adit, road cuts 

Ninetysix Hydrothennal- pit 
Ranch 7s vein 

radioactive breccia zone 
5 ft. wide in Precambrian 
qranite which is intruded 
by rhyolite and diabase 
dikes, aucunitr, fluorite 

Hedlund, 1 9 7 8 ~ .  112; 
Gillerman. 1952; 

1964; 
Gillerman and 
Grangcr, 1952; 
Granger and others. 
1952; O'Will and 
Ihiede. 1981, 859x 

[Steeple Rock District] 
317 Carllsle Claims 1, 12T17SR21W Steeple Hydrothermal shafts, pits 

~ o c k  15' VCIR 
radioactive fault zones 

in 'Portiary rhynlitr? 
Hidalgo County 

320 unknown (Peloncillo 3ZT27SHZOw 
muntains) 31°54'45"N T08'54' 1D"W 

P r ~ t t  15' vein in open pit 
sedimentary 
rock 

Pratt 15' Volcanogenic 

fault zone in Cretaceous 
Sarten Sandstone 

Walton and others, 
iY80; USAEC PRR 
DEB-RRA-1196 

USAEC, 1970, p. 57; 
Wslton and others. 
1980; nay and 
others, 19d1, U6x 

Anderson, 0. J . .  1980; 
Elston, 1965, p. 
212, Hilport. 1969; 
Walton and others. 
1980; nay and 
nrhnrs. 1981. 18: 
PN 12/2/81 

USAEC PRR DEB-A-518; 
Boyd and wolfe, 
1953. p. 142: 
Gillermal~. 19641 
Adams and otlbers. 
1'JYO 

USAEC PRR OEb-A-519. 
FN 12/1/81 

3 2 3  unknown (Ar~imas) 8,9T29SR2lW (unsurveyed) 
3 i 0 4 a n ~  1 0 8 ~ 5 9 ' ~  

radioactive zone in con- 
glanerate in Wr Liary 
volcanic breccia, 
0.13% eUlO8 

radioactive veins in 
silicified U-Bar 
Formation-Oyster U o n l e r ,  
0.084-0.4749 U300, up to 
60 times background radio- 
a ~ L l v i L ,  

330 . Napone (Occidental, S$25T29SR14W 
Yucca, Nutshell) 31°45'15"1 108'12'50Y 

Victoria Hydrothermal- trench (9 tons 
Ranch 7s vein 0.199 UsOe. 

U.S. govern- 
lnent ore pro- 
duction re- 
Wtes, Lrsa- 
1970) 

pits 331 Unknown-Gold Hill 15.22T21SR17W Gold Hill Pegmati te 
71 

pegmatite intruding Pre- 
cambrian qranite, 
euxenite. allanite, 
cyrtolite, samarskire, 
radioactive magnetite 

slightly radioactive zone 
in rhyolite and andesite 
(TeiLihry), jarogito 
reported but not seen on 
12/1/81 

Gary 75 Volcanoqenic pits, open cuts 



1..1. 
30. N&ve L o c a t i o n  

533 Anomaly No. 1 1  5T26SR18W 
(Pyramid  M o u n t a i n s )  

334 h a n a l y  NO. 1 2  31T30SK15W 
( B i g  H a t c h e t  

. n o u n t a i n s )  

3 A n a n a l y N o .  1 3  20T?2SR14W 
( B i g  Hatc!lt?t 
Mountains:  

336 O p p o r t u n i t y  C l a i m s  St'ilST34SR15W 
(Neglec:, ~ o g  3 1 ' 2 0 ' 5 0 " ~  1 0 8 ° 2 1 ' 0 0 " ~  
C l a i m s )  

337 Anomaly NO. '14 14T34SR16W 

Luna Coun ty  
338 Cooks Peak 25T2OSRBW 

339 Lockout  C l a i m s  S E i l l ,  NW~13T20SR9W 
1-3 (Bond . 
P r o s p e c t )  

340 High Hope C l a i m s  12T29SRllW 
1-8 

341  Rambler  No. 1 2T28SR9W 

Dona Ana County 
342 Blue  S t a r  SW$NW$25T24SR3E 

(Diamond G r a v e l  3 2 ' 2 2 ' 2 5 " ~  1 0 7 ° 3 5 ' 4 2 " ~  
Mine, E l l i n g s o n )  , 

p u a d r a n q l c  Type Deve?opmenr . l losr  r o c h ,  ~ n l o e r a l i z a i  i o n  S o u r c e  o f  o a t s  

Sou th  P y r m l c  V o l c a n o ~ e n i c  
Peak 75 

Big H a t c h e t  H y d r o t h e m l -  
Peak 1 5 '  v e i n  

b i g  Haccllet O r t h a n a g m a t i c  
Peak 1 5 '  

r a d l b a c r i v e  0 ; . ~ 1  i n  f a u l t  A l l i s o n  and  W e ,  

zone  cu rc i r lq  T e r t i a r y  1957 
r h y o l ~ t e ,  0 . 0 0 2 \  UlOe 

r a d i o a c t i v e  f d u l t  zone  A l l i s o n  artd Ove. 
be tween  I . r e c d r i a n  1957  
g r a n i t e  and a r k o s i c  
s e d i m e n t s .  0 . 0 0 5 \  UlOa 

r a d i o a c t i v e  T e r t i a r y  A l l i s o n  and  Gvr ,  
r h y o l i t e  1957 

Dog Mounta ins  Volcanogen ic  2 p i t s  r a d i o a c t i v e  o].al v e i n s  i n  E l s t o n  and E r b ,  1 3 7 ~ .  
1 5 ' .  f a u l t  zone  u d t t i n q  T e r t i a r y  USAEC PRR D E ~ -  
l b q  Mounta ins  Oak Ctcck  Tuff I r h y o l i ~ e ) ,  RRA-1437; WJILCIII 
se 758 0 . 1 6 - 0 . 7 7 s  U,Oe. u p  t o  22 and o t h e r s ,  19dO; 

t i m e s  background  r a d i o -  K e i t h ,  1969 ;  R t l i e : ,  
a c t i v i t y  (FN 12/3/01)  1980 ;  nay  and 

o t h e r s ,  1581 ,  87 
Wcj Mounta ins  O r t h a n a y m a t i c  r a d i o o c r i  ve I ' rucumbrian A l l i s o n  and  Ove. 

I S '  g r a n i t e  1957 

b k e  V a l l e y  t lyd ro thenna l -  
1 5 '  v e i n  

Duyer 1 5 '  , Hydro thenna l -  
Lake V a l l e y  v e i n  
1 5 '  

Hermanas 7 5  Hydro the rmal -  
v e i n  

Columbus 7 s  H y d r o t h e m a ? -  
v e i n  

B i shop  
Cap 75  

. . 
B i s h o p  

Cap 75  

s h a f t s ,  p i t s ,  r a d i o a c t i v e  f r a c t u r e s  and 
a d i t s ,  t r e n c h e s  l e n s e s  i n  M i s s i s s i p p i a n  

Lake V a l l e y  L imes tone ,  
c o p p e r  o x i d e s  

open  s u t s  radioactive f l u o r i t e - g a l e n a  
v e i n s  

p i t  r a d i o a c t i v e  f a u l t  z o n e  i n  
l i m e s t o n e  b r e c c i a ,  
a u t u n i t e  r e p o r t e d  

2 s h a f t s ,  p i t s  r a d i o a c t i v e  q u a r t z - p y r i t e  
v e i n  

Hydro the rmal -  30 t t .  a d i t ,  r a d i o a c t i v e  f l u o r i t e  v e i n s  
v e i n  75  f t .  a d i t ,  i n  f a u l t  zone c u t t i n g  

. . . . . ..  . .--n c u t s  P e n n s y l v a n i a n  Maqdalena 
( 1 2  t o n s  of Group,  0 .17 \  UjOe 
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