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Introduction 

The accompanying map shows the location of the principal 
deposits of thorium and rare-earth minerals in the United 
States (excluding Alaska and Hawaii). Symbols of different 
shapes are used to depict deposits of different geologic types, 
and sizes of symbols denote the relative importance of the 
deposits. Because of scale limitations a symbol may repre-
sent groups of deposits too closely spaced to permit them to 
be distinguished separately. Some districts of considerable 
extent arc shown by a shaded pattern. 

The deposits are numbered by states on the map and 
identified in the locality index. The index gives the geo-
graphic coordinates of the deposits, brief geologic descriptions, 
and references to the principal published reports if such exist. 
Unpublished data of the U.S. Atomic Energy Commission 
and the U.S. Geological Survey have also been used in com-
piling the map. 

Chemistry and mineralogy 

Thorium and the rare-earth metals have certain properties 
in common, such as similar ionic radii, causing them to be 
generally associated in minerals and rocks; hence they are 
treated together on the accompanying map. 

The rare-earth metals comprise 15 elements having atomic 
numbers 57 to 71, including lanthanum (La), cerium (Cc), 
praseodymium (Pr), neodymium (Nd), promethium (Pm)1 
samarium (Sm), europium (Eu), gadolinium (Gd), terbium 
(Tb), dysprosium (Dy), holmium (Ho), erbium (Er), thulium 
(Tm), ytterbium (Yb), and lutetium (Lu). The first seven 
elements listed above are included in the cerium group of 
rare earths. Promethium does not occur in nature. Yttrium, 
with atomic number 39, is also classed with the rare earths 
because of its chemical similarities and geochemical affinities, 
particularly with the heavier lanthanides. Yttrium and the 
remaining 8 lanthanides listed above are commonly referred 
to as the yttrium group. The properties of the members of 
these two groups of rare earths are sufficiently distinct to 
cause one group to predominate over the other in most min-
erals, even though all or nearly all are ordinarily present. 

Thorium and the rare earths form, in combination with 
other elements, a great number of minerals. Only those that 
have economic importance or potential importance are listed 
here, by chemical group: 

Phosphates 

Monazite (Ce,La,Th,Y)PO4 

Xenotime YPO4 

Apatite Ca3(PO4 )3 F (normally has little or no 
rare earths, but in places 
rare earths substitute 
for calcium) 

Oxide 

Thorianite Th02 

Fluorides 

Yttrian fluorite CaF2 

Fluocerite (Ce,La,Nd)F3 

Silicates 

Allanite (Ca,Ce,Th)2 (A1,Fe,Mg)3.Si3012(OH) 

Stillwellite (Ce,Ca)B (Si,P) (O,OH) 5 

Thalenite Y4Si4O13(OH)2 

Gadolinite Be2FeY2Si2010 

Thorite ThSiO4 

Thorogummite Th(SiO4 ) i _x(OH)4 x 

Cerite (Ce,Ca)2Si(0,0H), 

Lovchorrite Ce2(TiO3)3.10CaSiO3.2CeF3 

Multiple oxides containing niobium, tantalum, and titanium 

Euxenite-polycrase series 

Euxenite (Y,Ca,Ce,U,Th)(Nb,Ta,Ti)206 

Polycrase Y,Ca,Ce,U,Th)(Ti,Nb,Ta)206 

Fergusonite-formanite series 

Fergusonite (Y,Er,U,Th)(Nb,Ta,Ti)04 

Formanite (Y,Er,U,Th)(Ta,Nb)04 

Eschynite-priorite series 

Eschynite (Ce,Ca,Fe,Th)(Ti,Nb)206 

Priorite (Y,Er,Ca,Fe,Th) (Ti,Nb) 206 

Samarskite (Y,Er,Ce,U,Fe,Th)(Nb,Ta)206 

Perovskite CaTiO3 (Cerian varieties known) 

Brannerite (U,Ca,Fe,Th,Y) 3Ti5016 

Yttrotantalite (Fc,Y,U,Ca)(Ta,Nb,Zr,Sn)04 

Pyrochlore-microlite series 

Pyrochlore NaCaNb2O6F 

Microlite (Na,Ca)2Ta206(0,0H,F) (Cerian and 
thorian varieties known) 
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Carbonates and fluocarbonates 

Bastnaesite CeFCO3 

Parisite 2CeFC03.CaCO3 

Ancylite (Ce,La)4 (Sr,Ca)3(CO3 ) 7(OH)4.3H20 

Synchisitc CeFCO3.CaCO3 

Doverite(?) YFCO3.CaCO3 

Geologic occurrence 

Deposits of the thorium and rare-earth minerals are of two 
principal types: primary deposits where concentration has 
occurred in magmas or rocks through chemical processes; and 
secondary deposits formed by mechanical concentration of 
the minerals during erosion and transportation. 

Thorium- and rare earth-bearing minerals, although widely 
distributed in igneous and metamorphic rocks, are most abun-
dant in alkalic rocks and carbonatites, in syenites and granites, 
in gneisses, and in veins, especially those associated with 
alkalic rocks. In the thorium- and rare earth-bearing vein 
deposits of the Western States, thorogummite or thorite is 
commonly the most important mineral. 

A few deposits are known where rare-earth- and thorium-
bearing minerals, such as monazite and xenotime, have been 
concentrated in metamorphic rocks, and have been detected 
because of their radioactivity due to thorium. Other similar 
deposits may have escaped notice, particularly if the radioac-
tivity is low. 

Many pegmatites contain sparse rare-earth- and thorium-
bearing minerals and have yielded small quantities of minerals 
that contain, some of the less abundant lanthanides of 
the yttrium group. 

The minerals of thorium and rare earths arc relatively 
insoluble in water, and these elements do not tend to migrate 
or be concentrated by supergene chemical processes. For the 
same reason these minerals are generally resistant to weath-
ering and, as they are heavier than the common rock forming 
minerals, they accumulate in placer concentrations in streams 
and on beaches. These detrital accumulations have formed 
at many times and places during geologic history, and have 
been incorporated in sedimentary rocks of various ages. Many 
of these placer deposits arc extensive; they are easily mined, 
and may have other valuable products such as gold, zircon, 
and niobium and titanium minerals. Consequently, much of 
the world supply of thorium and rare earth minerals comes 
from placer deposits. 

Geographic distribution 

The outstanding rare-earth deposits of the conterminous 
United States is at Mountain Pass, Calif., where large reserves 
of bastnaesite-rich carbonatite of Precambrian age are known. 
In this deposit the cerium group of elements predominates, 
and the thorium content is very low, although thorite and 
thorogummite occur in veins associated with potassium-rich 
rocks. Numerous smaller occurrences of a variety of geologic 
types in southern California and western Arizona, together 
with Mountain Pass, seem to constitute a rare-earth thorium-
rich province. 

Deposits of various types arc numerous in the Rocky 
Mountain region. In the Wet Mountains and the Powder-
horn district, Colorado, and the Lemhi Pass district, Idaho-

Montana, hundreds of thorium-rich veins are known. One 
of the most important areas is that of the Idaho batholith 
where monazite- and euxenite-bearing stream placers have 
been worked, most extensively at Bear Valley and near 
Cascade. Elsewhere, from Idaho to Texas, thorium and rare-
earth minerals occur in geologic environments that range from 
Precambrian gneisses and pegmatites to Tertiary alkalic 
igneous rocks and veins to modern placers. 

In the Southeast, monazite has been produced from stream 
placers in North Carolina and South Carolina. Beach placers 
containing titanium minerals and small amounts of monazite 
extend along the coast, chiefly between South Carolina and 
central Florida. Some of the, black sands of the Southeast are 
second generation deposits derived from reworking of older 
Coastal Plain formations. 

The metamorphic and igneous rocks of the Appalachian 
region contain minor concentrations of thorium and rare-earth 
minerals at many places. In addition, many of the magnetite 
deposits in the northeastern states contain minerals such as 
rare-earth-bearing apatite, monazite, bastnaesite, doverite( ?), 
and thorite. 

Scattered deposits also occur in the midcontinent region at 
Hicks Dome, Illinois, and with alkalic rocks at Wausau, 
Wisconsin, and Magnet Cove, Arkansas. 

Locality Index 

Locality Lat. N. Long. W. 

ALABAMA 

1. Baker Hill. Rare earths in lignitic clay. 31 ° 53' 85°14' 
Warner and others, 1959 

ARIZONA 

1. Virgin Mountains. Monazite and xeno- 36°43' 114°O1' 
time in linear zone in Precambrian 
gneiss. 

2. Blendina claims. Monazite in metamor- 35 °48 114°38' 
phic rocks. 

3. Hillside and Quartz Mountain claims. 35 °51' 113°58' 
Pegmatites contain pods of euxenite, 
polycrase(?), monazite, and allanite(?). 

4. Black Mountain Trading Post area. 36°13' 109°52' 
Monazite in ancient titaniferous beach 
placers in Upper Cretaceous sandstone. 
Murphy. 1956. 

5. Kingman feldspar mine group. Pegma- 35°16' 114°05' 
tites contain allanite. Heinrich, 1960. 

6. Mineral X claim. Pegmatite contains 35°07' 114°05' 
fergusonite, thalenite, and allanite. 

7. Cottonwood Creek. Quartz, albite, 35°19' 113°28' 
gadolinite, and wolframite fill fractures 
in pegmatites. Cameron and others, 
1949. 

8. Aquarius Cliffs area. Pegmatites in 34 °49' 113°28' 
aplitic granite contain monazite, yttro-
tantalite, gadolinite, xenotime, euxenite, 
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chevkinite, and allanite. Moore, 1953; 
Heinrich, 1960. 

9. Cottonwood area. Thorium-bearing 34°43' 112°06' 
quartz-limonite-hematite veins in Pre-
cambrian metavolcanic and metasedi-
mentary rocks. 

10. Signal district. Pegmatitcs contain 34°32' 113°33' 
euxenite, samarskite, and allanite. 

11. Rawhide Mountains-McCracken Moun- 34 °22' 113°46' 
tains area. Thorium and rare earths 
associated with pegmatites and fault 
zones in Precambrian schist and granite. 

12. Willbanks prospect. Minor thorium, 34°04' 112°22' 
associated with hematite, limonite, and 
barite, in fine-grained mafic dike in 
Precambrian granite. 

13. Cave Creek area. Altered thorite in 33°54' 111°58' 
biotite granite. 

14. Quartzsite area. Thorium sparsely 33°40' 114 °17' 
distributed in Precambrian schist adja-
cent to quartz vein. 

15. Hope area. Radioactive minerals, prob- 33°43' 113°42' 
ably monazite and zircon, disseminated 
in granitic rock. 

16. Buckeye area. Biotite granite contains 33°17' 112° 35 
magnetite, euxenite, and xenotime. 

17. Ligurta area. Samarskite and allanite 32°40' 114 ° 18' 
occur sporadically in pegmatites. 

18. Papago Wells. Monazite in pegma- 32°07' 113°18' 
tires. Flagg, 1958. 

19. Quijotoa Mountains. Davidite and 32°08' 112°09' 
allanite in contact zones between meta- 32°08' 112°12' 
spessartite dike and quartz monzonite. 
Pabst and Thomssen, 1959; Williams, 
1960. 

ARKANSAS 

1. Potash Sulfur Spring area. Rare earths 34°26' 92°581 
in altered syenite. Fryklund and others, 
1954. 

2. Magnet Cove. Rare earths in apatite, 34°27' 92°52' 
perovskite, and monazite associated with 
carbonatite. Fryklund and Holbrook, 
1950; Rose and others, 1958. 

CALIFORNIA 

1. Gorman area. Radioactivity, due chiefly 34 °39' 118°57' 
to thorium, found along shear zones in 
granite; also associated with biotite-rich 
layers and pegmatitic zones. 

2. Jackrabbit prospect. Radioactivity, prob- 34 °44' 118°42' 
ably due to thorium, found along fault 
in granite. 

3. Pacoima Canyon. Allanite, apatite, zir- 34 °20' 118°15' 
con, beryl, and uranothorite in pegma-
tite in norite. Neuerburg, 1954. 

4. Roll prospect. Thorium-bearing allanite 34 °48' 117°38' 
in granitic detritus. Walker and others, 
1956. 

5. Hoerner-Ross pegmatite. Pegmatite in 34°53' 116°19' 
quartz monzonite contains cyrtolite and 
betafite. Hewett and Glass, 1953. 

6. Rainbow claims. Monazite and thorite 35°13' 115° 55' 
associated with hematite and magnetite 
in pegmatite. Walker and others, 1956. 

7. Marl Spring area. Thorium-bearing 35°11' 115°43' 
gneiss in area of Precambrian metasedi-
ments cut by pegmatites and granite. 

8. Mountain Pass district. Bastnaesite, 35°28' 115° 33' 
parisite, thorite, thorogummite, allanite, 
cerite, sahamalite, and barite in carbona-
tite and veins in Precambrian gneiss, 
associated with potash-rich igneous 
rocks. Olson and others, 1954. 

9. Winchester pegmatite. Xenotime and 33°45' 117°05' 
monazite in pegmatites. Murdoch and 
Webb, 1956. 

10. Alger Creek. Pegmatitic zone in gneiss 34°06' 116°56' 
contains uranothorite, allanite, and zir-
con. Hewett and Stone, 1957. 

11. Lucky Seven and Birthday No. 4 pros- 34°17' 116°38' 
pects. Thorium-bearing allanite and 
monazite disseminated in biotite-rich 
pods in granite. Walker and others, 
1956. 

17. Old Woman Spring brannerite locality. 34°21' 116°40' 
Brannerite and minor euxenite sparsely 
distributed in gneiss. Hewett, Stone, 
and Levine, 1957. 

13. Rock Corral area. Allanite, monazite 34°16' 116°28' 
and zircon in biotite-rich inclusion in 
quartz monzonite; monazite and allan-
ite in small vein; minor samarskitc, 
euxenite, allanite, monazite in pegma-
tite. Moxham and others, 1955. 

14. Steiner prospect. Radioactivity, prob- 34°13' 116°19' 
ably due to monazite and allanite, 
found along small fault in biotite 
schist. Walker and others, 1956. 

15. Copper Mountain area. Thorite, ura- 34 °09' 116°11' 
nothorite, and allanite in shear zone in 
diorite and gneiss; monazite and allan-
ite localized in biotite-rich parts of 
gneissoid granite. Walker and others, 
1956. 

16. Live Oak Tank area. Monazite, xeno- 34°02' 116°01' 
time, and allanite(?) in granite gneiss, 
biotite schist, and monzonite, and in 
black sands derived from these rocks. 
Walker and other, 1956. 

17. Lost Angel prospect. Thorium associ- 33°53' 116°06' 
ated with chloritic schist in a complex 
of banded gneiss, migmatite, and 
granitic rocks. 
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18. Desert View. Radioactivity, probably 33°42' 115°58' 
due to monazite, found in Precambrian 
gnciss; associated chiefly with biotite 
schist. Walker and others, 1956. 

19. Eureka prospect. Monazite in small 33 °35' 115°28' 
zone of biotite schist in Precambrian 
complex. 

COLORADO 

I. Timberlake area. Monazite-bearirag 40°47' 107°44' 
placers. Day and Richards, 1906. 

2. Mt. Zirkel area Monazite, cyrtolite(?), 40°501 106°44' 
uraninite, and beryl in pegmatite 

3. Red Head claim. Monazite and cyrto- 40°53' 105°28' 
lite, associated with beryl, columbite-
tantalite, and topaz in pegmatite. 

4. Storm Mountain area. Thorium-bearing 40°28' 105°23' 
mineral in pegmatite. 

5. Jamestown. Cerite, bastnaesite, and 40°08' 105°22' 
allanite in pods in aplite dikes; in 
adjacent areas uranothorite occurs in 
fluorite breccias. Goddard and Glass, 
1940; Phair and Shimamoto, 1952. 

6. Ralston Creek area. Rare earths in peg- 39°52' 105°23' 
matitc. Sheridan and others, 1958. 

7. Central City area. Xenotime and mona- 39°48' 105°30' 
zite in gneiss and migmatite; some 
pegmatite in area contains thorium 
minerals.Young and Sims, 1958. 

3904418. Roscoe. Gadolinite, xenotime, mona- 105°22' 
zite, and yttrian garnet in pegmatite. 
Hanley and others, 1950. 

9. Burroughs (Sunrise Peak). Euxenite, 39°41' 105° 20' 
allanite, xenotime, monazite, gadolin-
ite(?), beryl, and columbite-tantalite in 
pegmatite. Boos, 1954. 

10. Climax molybdenum mine. Monazite 39°21' 106°10' 
sparsely disseminated in molybdenum 
ore body. U.S. Inter-Agency Comm. 
Arkansas-White-Red River Basins, 
1955. 

11. South Platte district. Cyrtolite, gado- 39°24' 105°12' 
linite, allanitc, monazite, bastnaesite, 
and doverite in pegmatites. Haynes, 
1958. 

12. Lone Lode. Monazite, associated with 39°20' 105°25' 
ilmenite and leucoxene, in pegmatite. 

13. Palisade-Grand Mesa area, north. Mon- 108 ° 16'39°06' 

azite an ancient titaniferous beach plac-
ers in Upper Cretaceous sandstone. 
Murphy and Houston, 1955. 

14. Palisade-Grand Mesa arca, south. Mon- 39°01' 108°14' 
azite in ancient titaniferous beach plac-
ers in Upper Cretaceous sandstone. 
Murphy and Houston, 1955. 

15. Lake George area. Yttrofluorite, gado- 38°59' 105° 23' 
linite, xenotime, monazite, allanite, 

samarskite(?), euxenite(?), and possibly 
thorite in pegmatites. Glass and Rose, 
1958. 

16. Black Cloud. Fluocerite, monazite, 38°57' 105°12' 
xenotime, samarskite, thorite, fergu-
sonite, allanite, gadolinite, and yttro-
tantalite in pegmatite. Heinrich and 
Gross, 1960. 

17. Trout Creek Pass. Euxenite, allanite, 38°52' 106°02' 
and monazite in pegmatites. Heinrich, 
1948. 

18. Turret area. Thorium and rare earths 38°40' 105°59' 
locally in granitic gneiss. 

19. Guffey area. Euxenite, monazite, and 38°45' 105°30' 
allanite in pegmatites. 

20. St. Peter's Dome (Stove Mountain) 38°45' 104°55' 
area. Rare-earth minerals, thorite, and 
columbite in pegmatites. 

21. Olhio prospect. Xenotime and Mon- 38°36' 105°25' 
azite in dike of granitic rock. 

22. Quartz Creek district. Sparse mon- 38°34' 106°38' 
azite in 24 pegmatites, notably Brown 
Derby No. 1. Staatz and Trites, 1955. 

23. White Pine area. Thorium-bearing 38°32' 106°24' 
altered rock along probable fault zones 
in granite adjacent to small area of 
Sawatch quartzite. Dings and Robin-
son, 1957. 

24. Whitecross area. Thorium-bearing 37 ° 57' 107°28' 
vein material, containing galena, sphal-
erite, quartz, and rhodochrosite, found 
on dump of flooded shaft. Pierson 
and others, 1958. 

25. Powerhorn district. Thorite and tho- 38°19' 107°07' 
rogummite occur in veins in Precam-
brian complex; minor bastnaesite, syn-
chisite, and cerite (?) reported in car-
bonate veins. Olson and Wallace, 
1956. 

26. Cochetopa Creek-Razor Creek area. 38°19' 106°40' 
Thorium-bearing veins along shear 
zones in Precambrian granite. Burbank 
and Pierson, 1953. 

27. Jacks Creek area. Thorium-bearing 38 ° 13' 106 ° 19' 
vein containing hematite and jasperoid 
in homblende-biotite schist. Brown 
and Malan, 1954. 

28. Villa Grove area. Xenotimc, euxenite, 38°17' 105°52' 
and cyrtolite in pegmatite. Brown 
and Malan, 1954. 

29. Cotopaxi area. Samarskitc and (or) 38 ° 24' 105°40' 
euxenite, xenotime, allanite, and gado-
linite in pegmatites. Hanley and 
other, 1950. 

30. Texas Creek arca. Thorium-bearing 38°20' 105°35' 
veins in Precambrian gneisses. 
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31. Wet Mountains district. Thorite, 38°14' 105°20' 
thorogummite, hematite, sulfides, and 
rare earths in quartz-barite-feldspar 
veins in Precambrian gneisses. Singe-
wald and others, 1955. 

32. Crestone area. Euxenite, monazite, 38°03' 105°44' 
and cyrtolite in pegmatite. Brown 
and Malan, 1954. 

33. Mancos River area. Monazite in an- 37 ° 06' 108 ° 38' 
cient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy, 
1956. 

CONNECTICUT 

1. Salisbury area. Rhabdophane in Sco- 42 ° 00' 73 ° 26' 
ville iron ore. Hildebrand, and others, 
1957. 

2. Glastonbury district. Allanite, mona- 41°43' 72°37' 
zite, xenotime, vttrotantalite, and sa-
marskitc in pegmatite. Sohon, 1951. 

3. Yantic Falls and Norwich areas. Mon- 41 ° 36' 72 ° 08' 
azite in sillimanite schist. Foye, 1949. 

4. Flatrock quarry. Aeschynite and mon- 41°23' 72°09' 
azite reported to occur in granite. 
Foye, 1949. 

FLORIDA 

1. Amelia Island. Motiazite-bearing beach 30°37' 81°27' 
placers. Eilertsen and Lamb, 1956; 
Moxham, 1958. 

2. Talbot Island. Monazite-bearing beach 30°28' 81°26' 
placers. Eilertsen and Lamb, 1956. 
Moxham, 1958. 

3. Atlantic Beach. Monazite-bearing beach 30°21' 81°24' 
placers. Eilertsen and Lamb, 1956; 
Moxham, 1958. 

4. Jacksonville. Monazite-bearing beach 30°18 81°33' 
placers. Eilertsen and Lamb, 1956; 
Moxham, 1958. 

5. Jacksonville Beach. Monazite-bearing 30°15' 81°23' 
beach placers. Eilertsen and Lamb, 
1956; Moxham, 1958. 

6. Anastasia Island. Monazite-bearing 29°50' 81°17' 
beach placers. Eilertsen and Lamb, 
1956; Moxham, 1958. 

7. Flagler Beach. Monazite-bearing beach 29°27' 81°07' 
placers. Eilertsen and Lamb, 1956; 
Moxham, 1958. 

8. Melbourne (Palm Bay). Monazite- 28°07' 80°371 
bearing beach placers. Calver, 1957. 

9. Winter Beach (Wabasso). Monazite 27°45' 80°26' 
in dune deposit. Calver, 1957. 

10. Vero Beach. Monazite in dune depos- 27°38' 80°23' 
it. Calver, 1957. 

11. Manasota Peninsula. Radioactive 27°03' 82°26' 
beach sands. Meuschke and others, 

1953. 

12. Punta Gorda Beach. Radioactive 
beach sands. Meuschke and others, 
1953. 

13. Don Pedro Island. Radioactive beach 
sands. Meuschke and others, 1953. 

GEORGIA 

1. Elberton area. Allanite in Elberton 
granite; altered to bastnaesite, huttonite 
(?), and other minerals. Silver and 
Grunenfelder, 1957. 

2. Savannah Beach. Monazite-bearing 
beach placers. Moxham and Johnson, 
1953. 

3. Skidaway Island. Monazite-bearing 
beach placers. Moxham and Johnson 
1953. 

4. Ossabaw Island. Monazite-bearing 
beach placers. Moxham and Johnson, 
1953. 

5. St. Catherine's Island north. Monazite-
bearing beach placers. Moxham and 
Johnson, 1953. 

6. St. Catherine's Island south. Monazite-
bearing beach placers. Moxham and 
Johnson, 1953. 

7. Sapelo Island. Monazite-bearing beach 
placers. Moxham and Johnson, 1953. 

8. Sea Island Beach. Monazite-bearing 
beach placers. Moxham and Johnson, 
1953. 

9. Jekyll Island. Monazite-bearing beach 
placers. Moxham and Johnson, 1953. 

10. Cumberland Island. Monazite-bearing 
beach placers. Moxham and Johnson, 
1953. 

IDAHO 

1. Porthill district. Thorite (?) in thori-
um-bearing veins in Belt series rocks 
U.S.A. Purcell dioritic sills Canada. 
Weis and others, 1958. 

2. Erickson property. Thorium in radio-
active biotite gneiss. 

3. Elk City district and Red River placers. 
Monazite-bearing placers. Armstrong 
and Wcis, 1957; Eilertsen and Lamb, 
1956; Mackin and Schmidt, 1956. 

4. Grouse Creek. Monazite-bearing placers. 
Eilertsen and Lamb, 1956; Mackin and 
Schmidt, 1956. 

5. Lake Creek. Monazite-bearing placers. 
Eilertsen and Lamb, 1956; Mackin and 
Schmidt, 1956. 

26°57' 82 °22' 

26°51' 82 °18' 

34 °06' 82 ° 50' 

31°59' 80 0 53' 

31 ° 53' 80° 58' 

31°47' 81 °06' 

31°40' 81°08' 

31°35' 81°10' 

31°26' 81°15' 

31°12' 81 0 211 

31°03' 81 °24' 

30°52' 81°26' 

48°58' 116°24' 

49°59' 115°32' 

45°51' 115°25' 

45°29' 116°00' 

45°17' 115°54' 

5 



 

6. Kelly Meadows. Monazite-bearing 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

7. Warren Meadows. Monazite-bearing 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

8. Secesh Meadows. Monazite-bearing 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

9. Squaw Meadows. Monazite-bearing 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

10. Mineral Hill district. Monazite in 
carbonate rock or marble; thorite in 
schist; allanite and monazite in pegma-
tite. Abbott, 1954; Anderson, 1958; 
Kaiser, 1956. 

11. Diamond Creek area. Monazite, tho-
rite, and xenotime (?) in shear zones 
and gold-quartz veins in Belt series 
and granite. Anderson, 1958. 

12. Big Jureano Creek. Thorium-bearing 45°10' 114°14 ' 
allanite in pegmatites. Shockey, 1957. 

13. Sandy Creek area. Thorium and rare 45°05' 113°35' 
earths with quartz and specular hem-
atite in veins in Belt series. 

14. Lemhi Pass district. Thorite and 44 °58' 113°34' 

45°18' 115°48' 

45 °17' 115°42' 

45°15' 115°48' 

45 °10' 116°00' 

45°26' 114°11' 

45°17' 113°57' 

22. Meadow Creek and Valley Creek. 44 ° 18' 115°05' 
Monazite-bearing placers. Eilertsen 
and Lamb, 1956; Mackin and Schmidt, 
1956. 

23. Stanley Creek and Kelly Creek. Mon- 44°15' 114 ° 55' 
azite-bearing placers. Eilertsen and 
Lamb, 1956; Mackin and Schmidt, 
1956. 

24. Gold Creek and Williams Creek. 44°07' 114 ° 51' 
Monazite-bearing placers. Eilertsen 
and Lamb, 1956; Mackin and Schmidt, 
1956. 

25. Garden Valley. Monazite-bearing 44 °06' 116°02' 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

26. Columbite group. Monazite, samar- 44°02' 115° 56' 
skite, and columbite in pegmatites in 
Idaho batholith. 

27. Johnson Creek. Monazite-bearing 43 ° 56' 116° 20' 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

28. Boise Basin. Monazite-bearing placers. 43°54' 115°51' 
Eilertsen and Lamb, 1956; Kline and 
others, 1950; Mackin and Schmidt, 
1956. 

29. Rabbit Creek. Monazite-bearing plac- 43°49' 115°41' 
ers. Eilertsen and Lamb, 1956; Mackin 
and Schmidt, 1956. 

30. Alexander Flats. Monazite-bearing 43°45' 115 ° 31' 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

31. Dry Creek. Monazite-bearing placers. 43°43' 116°13' 
Eilertsen and Lamb, 1956; Mackin and 
Schmidt, 1956. 

32. Mud Flats. Monazite--bearing placers. 43°18' 115°45' 
Eilertsen and Lamb, 1956; Mackin and 
Schmidt, 1956. 

33. Camp Creek. Uranothorite and rare- 43°22' 114°34' 
earth-bearing sphene. Eilertsen and 
Lamb, 1956; Robertson and Storch, 
1955b. 

34. Rock Creek. Uranothorite and rare- 43°22' 114°24' 
earth-bearing sphene. Eilertsen and 
Lamb, 1956; Robertson and Storch, 
1955a. 

35. Poverty Flats, Reed Creek, and Dead 43°22' 114°18' 
Sheep Creek. Monazite-bearing plac-
ers. Eilertsen and Lamb, 1956; Mackin 
and Schmidt, 1956. 

ILLINOIS 

1. Hicks Dome. Thorium, yttrium, and 37°32' 88°21' 
other rare earths in clays and fault(?) 
breccia associated with domal (crypto-
volcanic?) structure in Paleozoic sedi-
mentary rocks. Bradbury and others, 
1955; Brown and others, 1954. 

minor monazite in quartz-hematite and 
and quartz-hematite-barite veins in 
Belt series. Anderson, 1958; Sharp and 
Cavender, 1953; Weis and others, 1958. 

15. West Mountain. Monazite-bearing 44 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

16. Gold Fork. Monazite-bearing placers. 44 
Eilertsen and Lamb, 1956; Mackin and 
Schmidt, 1956; Storch, 1958. 

17. Stolle Meadows. Monazite-bearing 44 
placers. Eilertsen and Lamb, 1956; 
Mackin and Schmidt, 1956. 

18. Scott Valley and Horsethief Basin. 44 
Monazite-bearing placers. Eilertsen 
and Lamb, 1956; Kline and others, 
1951a; Mackin and Schmidt, 1956. 

°41' 116°09' 

°43' 116°02' 

°37' 115° 41; 

°34' 115°54' 

19. Cascade district (Long Valley). Mon- 44°29' 116°00' 
azite-bearing placers. Eilertsen and 
Lamb, 1956; Kline and Carlson, 1954; 
Kline and others, 1955, 1951b; Mackin 
and Schmidt, 1956; Storch and Robert-
Son, 1954; Weis and others, 1958. 

20. Peace Valley. Monazite-bearing plac- 44 ° 22' 115°47' 
ers. Eilertsen and Lamb, 1956; Mackin 
and Schmidt, 1956. 

21. Bear Valley. Placers containing euxe- 44 °21' 115° 25' 
nite, monazite, and columbite. Eilert-
sen and Lamb, 1956; Kline and others, 
1953; Mackin and Schmidt, 1956. 
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MAINE 

1. Standpipe Hill quarry. Monazite and 43°57' 69°57' 
samarskite in pegmatite. Maine Geol-
ogical Survey, 1957. 

MASSACHUSETTS 

1. Cape Ann. Pegmatites, associated with 42 °38' 70° 38' 
alkalic granite, contain sparse yttrocerite, 
allanite, gadolirlite, cyrtolite, thorite, 
fergusonite, and other minerals. Warren 
and McKinstry, 1924. 

2. Blueberry Mountain area. Pegmatites, 42 °28' 71°12' 
associated with granodiorite, contain 
allanite, cyrtolite, and thorite. Rich-
mond, 1937. 

3. Worcester area. Biotite gneiss and peg- 42 °14' 71°48' 
matite contain up to 0.032 percent 
ThO2, probably in monazite. Johnson, 
1951. 

4. Southbridge area. Pegmatite in horn- 42 °03' 72 °08' 
blende gneiss contains up to 0.03 per-
cent ThO2. Johnson, 1951. 

5. Quincy. Pegmatites in riebeckite gran- 42 °16' 71°02' 
ite contain parisite, octahedrite, and 
fluorite. Warren and Palache, 1910. 

MICHIGAN 

1. Palmer area. Monazite in Precambrian 46°26' 87°33' 
pebble conglomerate and quartzite. 
Vickers, 1956a. 

2. Gwinn area. Monazite in arkosic quartz- 46°17' 87°29' 
ite. Vickers, 1956a. 

MONTANA 

1. Milk River deposits. Monazite in an- 48"57' 112 ° 51' 
cient titaniferous beach placers in Upper 
Cretaceous sandstone. Murphy and 
Houston, 1955; Stebinger, 1941. 

2. South Fork Milk River. Monazite in 48°47' 113°12' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Stebinger, 1914. 

3. Rimrock Butte deposits. Monazite in 48°44' 112°49' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Stebinger, 1914. 

4. Area northwest of Browning. Monazite 48°38' 113°07' 
in ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Stebinger, 1914. 

5. Area west of Browning. Monazite in 48°33' 113°12'. 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Stebinger, 1914. 

6. Area north of Badger Creek. Monazite 48°21' 112°58' 

in ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Stebinger, 1914. 

7. Badger Creek Southwest deposits. Mon- 48°19' 112°52' 
azite in ancient titaniferous beach placers 
in Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Stebinger, 1914. 

8. Area northeast of Heart Butte. Mona- 48°18' 112°49' 
zite in ancient titaniferous beach placers 
in Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Stebinger, 1914. 

9. Badger Creek Northeast deposits. Mon- 48°24' 112 ° 46' 
azite in ancient titaniferous beach plac-
ers in Upper Cretaceous sandstone 
Murphy and Houston, 1955; Stebinger, 
1914. 

10. Area east of Four Horns Lake. Mon- 48°22' 112°37' 
azite in ancient titaniferous beach plac-
ers in Upper Cretaceous sandstone. 
Murphy and Houston, 1955. 

11. Area northeast of Choteau. Monazite 47°57' 112 °19' 
in ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

12. Area west of Choteau. Monazite in 47°47' 112°33' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955; Wimmler, 1946. 

13. Rocky Boy area. Carbonate veins and 48°10' 109°44' 
carbonatite in shonkinite and syenite 
contain burbankite, calkinsite, lantha-
nite, ancylite, pyrochlore, and thorium; 
minor smoky quartz vein contains 
thorium associated with galena and 
sphalerite. Jarrard, 1957; Pecora, 1956; 
Pecora and Kerr, 1953. 

14. Eightmile Creek. Pyrite and parisite 46°39' 113°56' 
disseminated in loosely coherent white 
material (decomposed rhyolite or tra-
chytc). Penfield and Warren, 1899. 

15. Victor and McCalla placers. Monazite 46°26' 114°06' 
bearing placers. Eilertsen and Lamb, 
1956. 

16. Duck Creek Pass area. Thoritc in and 46°31' 111°19' 
adjacent to aplitic dikes in argillite 
and limestone of Belt series. Jarrard, 
1957; Moen, 1957. 

17. Lennep area. Monazite in ancient 46°26' 110°30' 
titaniferous beach placers in Upper 
Cretaceous sandstone. Murphy and 
Houston, 1955. 

18. Rye Creek placers. Monazite-bearing 45°59' 114°03' 
placers. Eilertsen and Lamb, 1956. 

19. Crystal Mountain fluorspar mine. Fer- 46°01' 113°52' 
gusonite occurs locally in fluorspar ore 
body in biotite granite. Weis and 
others, 1958. 

20. Darby area. Samarskite in pegmatite 45°52' 114°05' 
in Belt series. 

21. Sheep Creek columbite locality. Co- 45°32' 114°21' 
lumbite, monazite, and a rare earth 
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with Precambrian metasediments. 

rock. Sahinen, 1957. 
mineral in dike or vein of carbonate 

NEW JERSEY 
22. Trail Creek placers. Monazite-bearing 45°39' 113°45 

1. West Milford. Monazite in biotite-rich 41°07' 74°22'
placers. Eilertsen and Lamb, 1956. 

granite gneiss; magnetite and allanitc 
23. Silver Bow, German Gulch, Price and 45°57' 112 ° 42' present in some layers. Markewicz and 

Power Gulch placers. Monazite-bear- others, 1957. 
ing placers. Eilertsen and Lamb, 1956. 

2. Dover district. Magnetite deposits con- 40°55' 74°34' 
24. Janney pegmatites. Allanite in small 45°55' 112°29' tain the rare earth-bearing minerals 

pegmatites in quartz monzonite. Hein- doverite, bastnaesite, monazite, xeno-
rich, 1949. time, chevkinite, and apatite. Klemic 

and others, 1957; Smith and others,25. Sappington area. Samarskite and (or) 45°47' 111°47' 
1960.euxenite in pegmatite. Heinrich, 1949 

3. Chester. Rust-brown rock contains 40°48' 74°41'26. Norris area. Unidentified radioactive 45 °39' 111°42' 
monazite and zircon as principal con-mineral in veinlets in granite gneiss; 
stituents.monazite, and minor thorianite and 

xenotime in placer. Sterrett, 1908. 4. Marble Mountain. Thorium silicate 40°44' 75°11' 
7, grains in serpentine schist; thorian27 Lemhi Pass district. Thorium-bearing 4405 113°25' 

uraninite in marble; thorium in sericite-veins in Belt series contain rare earths. 
quartz schist. McKeown and Klemic,Trites and Tooker, 1953. 
1953; Montgomery, 1957. 

28. Deer Creek district. Monazite, allan- 44°52' 112°56' 
ice, and yttrian fluorite in pegmatites NEW MEXICO 
and a fluorite replacement body. 

1. Shiprock area. Monazite in ancient 36°53' 108°30'Jarrard, 1957; Trites and Tooker, 1953. 
titaniferous beach placers in Upper Cre-

29. Elk Creek. Thorium mineral in shear 45°14' 110°18' taceous sandstone. Murphy, 1956. 
zone in Flathead(?) formation, near 

2. Chaco River area. Monazite in ancient 36°37' 108°36'contact with Precambrian granite. 
titaniferous beach placers in Upper Cre-

30. Thom property. Monazite and urano- 45°11' 109°19' taceous sandstone. Murphy, 1956. 
circite in gneissic layer near granite 

3. Sanostee area. Monazite in ancient 36°28' 108°55'contact, may represent ancient placer. 
titaniferous beach placers in Upper Cre-
taceous sandstone. Murphy, 1956.NEVADA 

4. Toadlena area. Monazite in ancient 36°12' 108°52'1. Contact district. Allanite reported to 41°44' 114°40' 
titaniferous beach placers in Upper Cre-occur along contact between granodiorite 
taceous sandstone. Murphy, 1956.and Paleozoic sedimentary rocks. 

Schrader, 1912. 5. Petaca and Tusas Mountains districts. 36°32' 106°02' 
Monazite and samarskite in pegmatites.2. Dolly Varden district. Radioactivity, due 40°25' 114°35' 
Jahns, 1946.largely to thorium, associated with peg-

matites, fractures, and contact areas of 6. Ojo Caliente district. Monazite and 36°21' 106°03' 
quartz monzonite stock. Davis, 1954. samarskite in pegmatites. Jahns, 1946. 

3. Red Rock Road area. Allanite in peg- 39°45' 119°56' 7. Chico Hills. Thorium, rare earths, and 36°36' 104°13' 
matites in fine-grained biotite granite. columbium in veins in Dakota sand-
Olson and Hinrichs, 1960. stone and, in lesser amounts, in Tertiary 

phonolite.4. Fitting district. Uranothorite and 38°37' 118°18' 
huttonitc(?) in radioactive fault zones 8. Crown Point area. Monazite in ancient 35°43' 108°14' 
in granite. titaniferous beach placers in Upper Cre-

37 0 55? taceous sandstone. Murphy, 1956.5. Lucky Susan No. 1 prospect. Small 118°23' 
radioactive lenses contain euxenite or 9. Gallup area. Monazite in ancient titan- 35°30' 108°50' 
samarskitc; probably in pegmatite. iferous beach placers in Upper Creta-

ceous sandstone. Murphy, 1956.6. Gold Butte district. Monazite and 36°16' 114°12' 
samarskite in pegmatites. Lovering, 10. Chacra Mesa. Monazite in ancient 35°52' 107°24' 
1954. titaniferous beach placers in Upper Cre-

taceous sandstone. Murphy, 1956.7. Crescent Peak area. Monazite and 35°28' 115°09' 
bastnaesite(?) with apatite and zircon 

11. Arroyo Torreon area. Monazite in 35°41' 107°15'in granite gneiss. 
ancient titaniferous beach placers in 

8. Superfluous No. 1 claim. Radioactive 35°13' 114°50' Upper Cretaceous sandstone. Murphy, 
zone near contact of Jurassic(?) granite 1956. 
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sparse polycrase. Smith and Kruesi, 
1947. 

7. Mount Adam. Yttrocerite and allanitc 41°17' 74°25' 
reported, probably in granite and peg-
matitc. Hoadley, 1928; Kemp and 
Hollick, 1894. 

8. Yorktown Heights. Sillimanite-mica 41°15' 73°47' 
schist contains monazite. Bodelsen, 
1948. 

NORTH CAROLINA 

1. Jefferson area. Allanite in radioactive 36° 27' 81°29' 
gneiss and schist. Stow, 1955. 

2. Spruce Pine district. Pcgmatites contain 35°57' 82°07' 
allanite, samarskite, monazite, and euxe-
nite. Maurice, 1940; Olson, 1944. 

3. Mars Hill. Monazite in pegmatitic 35°48' 82°33' 
Cranberry gneiss; allanite reported from 
other small pegmatites in gneiss and 
schist. Pratt, 1916. 

4. Silver Creek and Catawba River. Mona- 35°45' 81°42' 
zite-bearing placers. Eilertsen and Lamb, 
1956; Hansen and White, 1954; Menie, 
1953; Overstreet and others, 1956; 1959. 

5. South Muddy Creek. Monazite-bearing 35°40' 81°46' 
placers. Eilertsen and Lamb, 1956; 
Hansen and White, 1954; Mertie, 1953; 
Overstreet and others, 1956; 1959. 

6. Knob Creek. Monazite-bearing placers. 35°32' 81°32' 
Eilertsen and Lamb, 1956; Griffith and 
Overstreet, 1953b; Mertie, 1953; Over-
street and others, 1956; 1959. 

7. Buffalo Creek. Monazite-bearing plat- 35°28' 81°28' 
ers. Eilertsen and Lamb, 1956; Griffith 
and Overstreet, 1953a; Mertie, 1953; 
Overstreet and others, 1956; 1959. 

8. First Broad -River and tributaries. 35°27' 81°38' 
Monazite-bearing placers. Eilertsen and 
Lamb, 1956; Hansen and Cuppels, 1954; 
Mertie, 1953; Overstreet and others, 
1956; 1959. 

9. Sandy Run Creek. Monazite-bearing 35°22' 81°43' 
placers. Eilertsen and Lamb, 1956; 
Griffith and Overstreet, 1953c; Mertie, 
1953; Overstreet and others, 1956; 1959. 

10. Zirconia district. Pegmatites contain 35°14' 82 °24' 
xcnotimc, polycrase, and auerlitc. 
Olson, 1952. 

11. Cashiers district. Samarskite noted in 35°05' 83°05' 
two pegmatites. Olson, 1952. 

OKLAHOMA 

1 Wichita Mountains pegmatite. Large, 34°43' 98°48' 
zoned zircon crystals in Precambrian 
pegmatite. Larsen and others, 1953. 

2. Osage Lake granite. Thorium and rare 34°42' 98°39' 
earths in vcinlets in riebeckite granite. 

12. San Miguel Creek area. Monazite in 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy, 
1956. 

13. Pidlite mine. Lithium-bearing pegma-
tite contains betafite, cyrtolite, and 
monazite. Jahns, 1953. 

14. Elk Mountain district. Monazite, 
gadolinite, sanarskite and (or) euxenite 
in Precambrian metamorphic rocks. 
Jahns, 1946. 

15. Sparks-Stone property. Pegmatite con-
tains minor amount of euxenite-type 
mineral. 

16. Gallinas Mountains district. Bastnac-
sitc in fluorite veins in Permian Yeso 
formation; small amounts of thorium 
found in radioactive veins containing 
limonite, fluorite, barite, quartz, and 
magnetite. Glass and Smalley, 1945. 

17. Capitan Mountains. Thorium-bearing 33°37' 105°24' 

35 °32' 107°28' 

35 ° 53' 105°32' 

35 °46' 105°33' 

35 °40' 105°30' 

34°12' 105°45' 

veins in fractures and breccia zones in 
quartz monzonite laccolith. Nininger, 
1954. 

18. High Noon No. 1. Pegmatite contains 
euxenitc. 

19. Gold Hill pegmatite area. Euxenite, 
allanitc, samarskite, and beryl reported 
in pegmatites. 

20. Gold Hill thorium-bearing deposits. 
Radioactivity, probably due to thorium, 
associated with altered zones in basic 
dikes. 

21. Wind Mountain (Comudas Mountains) 
Rare earths in eudialite in pegmatites 
in and adjacent to nepheline syenite 
laccolith. Warner and others, 1959. 

NEW YORK 

1. Duane locality. Radioactive pyrite, 
zircon, and xenotime containing thorium 
in pegmatite. Narten and McKeown, 
1952. 

2. Rutgers mine. Magnetite deposit con-
tains rare earth-bearing apatite and zir-
con. McKeown and Klemic, 1953. 

3. Benson mines. Magnetite-hematite ore 
in granite contains allanite. McKeown 
and Klcmic, 1953. 

4. Mineville district. Magnetite deposits 
contain rare earth-bearing apatite, mona-
zite, and bastnaesite. McKeown and 
Klemic, 1956. 

32 ° 32' 108°25' 

32 °29' 108°33' 

32 °23' 108°29' 

32 °02' 105°30' 

44 °44' 74 °15' 

44°31' 73°40' 

44 °11' 75°01' 

44 °07' 73°29' 

5. Graphite locality. Pcgmatitcs contain 43°44' 73°39' 
about 0.02-0.03 percent ThO2. Narten 
and McKeown, 1952. 

6. Day pegmatite. Pegmatite contains 43°17' 73°56' 
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PENNSYLVANIA 

1. Easton. Thorium-rich uraninite, thoro- 41°43' 75°14' 
gummite, zircon, and other minerals in 
serpentinized dolomite-diopside-tremo-
lite rock. Montgomery, 1957. 

2. Chester area. Numerous occurrences of 39° 53' 75 ° 24' 
rare earth-bearing monazite, allanite, 
euxenite, and xenotime in pegmatites 
and metamorphic rocks. Cooper, 1958. 

RHODE ISLAND 

1. Redstone quarry. Granite contains bast- 410 23' 71°49' 
naesite and monazite. Smith and 
Cisney, 1956. 

SOUTH CAROLINA 

1. Broad River. Monazite-bearing placers. 35 ° 08' 81°33' 
Hansen and Theobald, 1955; Overstreet 
and others, 1959. 

2. Thicketty Creek. Monazite-bearing 35 °01' 81°42' 
placers. Hansen and Theobald, 1955; 
Overstreet and others, 1959. 

3. North Tyger and Middle Tyger Rivers. 34 °52' 81°59' 
Monazite-bearing placers. Hansen and 
Cuppels, 1955; Overstreet and others, 
1959. 

4. Rabon Creek. Monazite-bearing placers. 34°29' 82°08' 
Hansen and Caldwell, 1955; Overstreet 
and others, 1959. 

5. Big Generostee Creek. Monazite-bear- 34°25' 82°46' 
ing placers. Hansen and Caldwell, 
1955; Overstreet and others, 1959. 

6. Horse Creek. Monazite-bearing placers. 33°28' 81°54' 
Eilertsen and Lamb, 1956. 

7. Hollow Creek. Monazite-bearing plac- 33°20' 81°51' 
ers. Kline and others, 1954. 

8. Hilton Head Island. Monazite-bearing 32°10' 80°43' 
placers. Eilertsen and Lamb, 1956. 

SOUTH DAKOTA 

1. Bald Mountain district. Six radioactive 44°20' 103°50' 
areas containing thorium and rare earths 
reported; chiefly of vein type in sedi-
mentary and igneous rocks. One area 
contains thorium-bearing diatreme 
material. Vickers, 1954. 

2. Rochford area. Thorium and probable 44°08' 103°50' 
rare earths in limonitic basal conglom-
erate of Cambrian Deadwood formation. 

TENNESSEE 

1. Walnut Mountain. Veins containing 36°17' 82°04' 
magnetite and zircon, with columbium, 
thorium, and rare earth minerals. 

TEXAS 

1. Duncan-Elmore. Euxenite(?) and mona- 31°57' 106°28' 

zite(?) in pegmatites. 

2. Cermin claim. Thorium and possibly 31°49' 106°29' 
rare earths in pegmatites and shear 
zones. 

3. Llano area. Gadolinite, yttrocrasite, 30°461 98°24' 
allanite, and cyrtolite in pegmatites; 
notable occurrence at Barringer Hill. 
Paige, 1912. 

UTAH 

1. Willard group. Cyrtolite in pegmatites 41°24' 112°02' 
in Precambrian complex. 

2. Sheeprock area. Samarskite in pegma- 39°58' 112°33' 
cites, and a thorium-bearing mineral 
occurs with biotite, smoky quartz, and 
magnetite in pods in aplitic granite. 

3. Wah Wah Mountains. Radioactive 38°13' 113°35' 
zone due to disseminated thorium-
bearing mineral in agglomerate with 
associated tuffaceous material. 

4. San Francisco district. Thorium and 38°27' 113°14' 
rare earths in radioactive vein material 
from dump of metal mine. Butler, 1913. 

5. Sunrise property. Allanite in oxidized 38°22' 112°46' 
vein material in Carboniferous limestone 
and quartzite. 

6. Monroe area. Thorium associated with 38°36' 112 °04' 
iron and manganese oxides that occur 
along fracture zones in volcanics. 

7. Smith mine. Rare earth-bearing apatite 37°46' 113°11' 
in magnetite deposits and tactite zone. 
Mackin, 1954. 

VIRGINIA 

1. Old Bowers estate. Monazite(?) irregu- 38°28' 78°07' 
larly distributed in Precambrian gneiss. 
Stow, 1955. 

2. Charlottesville area. Radioactive zone 38°07' 78°26' 
in granite gneiss, presumably monazite-
bearing. Stow, 1955. 

54' 79013,3. Kelly Bank mine. Manganiferous limo- 37° 
nite coated by weinschenkite. Milton 
and others, 1944. 

4. Irish Creek. Rare parisite in greisen 37°52' 79°09' 
associated with cassiterite-bearing veins. 
Glass and others, 1958. 

5. Little Friar Mountain. Fergusonite 37°48' 79°06' 

with magnetite and zircon in vein(?) 
deposit; allanite common in area. Mal-
let, 1877. 

6. Amelia district. Monazite in pegma- 37°22' 77°59' 
rites. Glass, 1935. 

7. Chestnut Knob. Monazite, ilmenite, 36°39' 79°56' 
and zircon concentrated in magnetite-
rich layer in biotite-kyanite-quartz schist. 
Mertie, 1955; Stow, 1955. 
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WASHINGTON 

1. Happy Hill. Monazite, presumably in 48°27' 119°38' 
metamorphic rocks. Huntting, 1956. 

2. Sanpoil claims. Samarskite and radio- 48°28' 118°53' 
active fluorite in pegmatite. Huntting, 
1956. 

3. Sherman Creek Pass. Monazite in bio- 48°36' 118°28' 
tite-rich segregations near contact of 
granite with gneiss and schist. Huntting, 
1956. 

4. Peterson claims. Allanite, euxenite, 47 0 55' 119°00' 
cyrtolite, and brannerite in pegmatite. 
Huntting, 1956. 

WISCONSIN 

1. Wausau area. Thorium, zirconium, and 44 ° 58' 89°47' 
rare earth minerals in pegmatite and 
syenitic rocks. Vickers, 19566. 

WYOMING 

1. Beartooth Plateau. Gadolinite and pos- 44 °54' 109°28' 
sibly other rare earth minerals in peg-
matites. 

2. Ralston area. Allanite and other rare 44 °48' 109°20' 
earth minerals in pcgmatites. 

3. Cowley deposit. Monazite in ancient 44°52' 108°30' 
titaniferous beach placers in Upper Cre-
taceous sandstone. Murphy and Hous-
ton, 1955. 

4. Lovell deposit. Monazite in ancient 44 0 45' 108°21' 
titaniferous beach placers in Upper 
Cretaceous sandstone. Murphy and 
Houston, 1955. 

5. Bald Mountain district. Monazitc in 44°48' 107°48' 
ancient placers in the Cambrian Dead-
wood formation. Eilcrtsen and Lamb, 
1956. 

6. Bear Lodge Mountains. Rare earths 44 °29' 104°26' 
and thorium in Fe-Mn veins and altered 
Tertiary igneous rocks. Buck, 1957; 
Wilson, 1960. 

7. Grass Creek deposit. Monazite in an- 43°56' 108°34' 
cient titaniferous beach placers in Upper 
Cretaceous sandstone. Murphy and 
Houston, 1955. 

8. Cottonwood Creek deposit. Monazite 43°51' 108°27' 
in ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

9. Mud Creek deposit. Monazite in an- 43°46' 107°47' 
cient titaniferous beach placers in Upper 
Cretaceous sandstone. Murphy and 
Houston, 1955. 

10. Dugout Creek deposit. Monazitc in 43° 107°30' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

11. Crazy Woman Creek arca. Allanitc, 43°58' 106°53' 
with associated calcite, diopside, and 
garnet, in lenticular body in granite. 
Hose, 1955. 

12. Gibbs Creek deposit. Monazite in 43°12' 110°30' 
ancient titaniferous beach placers in 
Upper Jurassic sandstone. Murphy 
and Houston, 1955. 

13. Allic claim area. Allanite in pegma- 43°21' 107°20' 
cites. Osterwald and Osterwald, 1952. 

14. John Paul No. 5. Black radioactive 42°44' 109°36' 
mineral in granite. Love and Weitz, 
1950. 

15. Coalbank Hills deposit. Monazite in 42°58' 107°24' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

16. Poison Spider deposit. Monazite in 42°53' 106°50' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy, 
and Houston, 1955. 

17. Clarkson Hill deposit. Monazite in 42°39' 106°42' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

18. Gafco claims. Rare earths and tho- 42°20' 106°32' 
rium in ancient placer(?) in Tertiary 
sediments. 

19. Cumberland Gap deposits. Monazite 41°32' 110°33' 
in ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

20. Red Creek deposit. Monazite in an- 41°01' 109° 14' 
cient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

21. Salt Wells Creek deposit. Monazite 41°12' 109°02' 
in ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

22. Black Butte deposit. Monazite in 41°29' 108°50' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

23. Platt pegmatite. Euxenite and xeno- 41°07' 106°30' 
time(?) in pegmatite. 

24. Albany-Foxpark area. Minor fergu- 41°07' 106°08' 
sonite and allanite in pegmatite. Han-
ley and others, 1950. 

25. Sheep Mountain deposit. Monazite in 41 0 18' 106°01' 
ancient titaniferous beach placers in 
Upper Cretaceous sandstone. Murphy 
and Houston, 1955. 

26. Tic Siding area. Allanite in pcgmatites. 41 004' 105°26' 
Osterwald and Osterwald, 1952. 

11 



 

SELEC 1 ED REFERENCES dale, Ariz., F. H. Bitner. 

Abbott, A. T., 1954, Monazite deposits in calcareous rocks, 
northern Lemhi County, Idaho: Idaho Bur. Mines and 
Geology Pamph. 99. 

Anderson, A. L., 1958, Uranium, thorium, columbium, and 
rare earth deposits in the Salmon region, Lemhi County, 
Idaho: Idaho Bur. Mines and Geology Pamph. 115. 

Armstrong, F. C., and Weis, P. L., 1957, Uranium-bearing 
minerals in placer deposits of the Red River Valley, Idaho 
County, Idaho: U.S. Geol. Survey Bull. 1046-C. 

Bodelsen, 0. W., 1948, Monazite occurrence at Yorktown 
Heights, N. Y.: Rocks and Minerals, v. 23, nos. 11-12. 

Boos, M. F., 1954, Genesis of Precambrian granitic pegmatites 
in the Denver Mountain Parks area, Colorado: Geol. Soc. 
America Bull., v. 65, no. 2. 

Bradbury, J. C., Ostrom, M. E., and McVicker, L. D., 1955, 
Preliminary report on uranium in Hardin County, Illinois: 
Illinois Geol. Survey Circ. 200. 

Brown, J. S., Emery, J. A., and Meyer, P. A., Jr., 1954, Explo-
sion pipe in test well on Hicks Dome, Hardin County, 
Illinois: Econ. Geology, v. 49, no. 8. 

Brown, L. J., and Malan, R. C., 1954, Reconnaissance for 
uranium in the south central part of Colorado: U.S. Atomic 
Energy Comm. RME-1044. 

Buck, K. L, 1957, Selected bibliography of thorium and rare-
earth deposits in the United States including Alaska: U.S. 
Geol. Survey Bull. 1019-F. 

Burbank, W. S., and Pierson, C. T., 1953, Preliminary results 
of radioactive reconnaissance of parts of the northwestern 
San Juan Mountains, Colorado: U.S. Geol. Survey Circ. 236. 

Butler, B. S., 1913, Geology and ore deposits of the San 
Francisco and adjacent districts: U.S. Geol. Survey Prof. 
Paper 80. 

Calver, J. L., 1957, Mining and mineral resources: Florida 
Geol. Survey Bull. 39. 

Cameron, E. N., Jahns, R. H., McNair, A. H., and Page, L. R. 
1949, Internal structure of granitic pegmatites: Econ. Geol-. 
ogy Mon. 2. 

Cooper, Margaret, 1958, Bibliography and index of literature 
on uranium and thorium and radioactive occurrences in the 
United States, [pt. 5]: Geol. Soc. America Spec. Paper 67. 

Davis, H. C., 1954, Summary report for reconnaissance and 
exploration for uranium deposits in northern Nevada: U.S. 
Atomic Energy Comm. RME-2013. 

Day, D. T., and Richards, R. H., 1906, Useful minerals in the 
black sands of the Pacific slope: U.S. Geol. Survey Mineral 
Resources U.S., 1905. 

Dings, MI G., and Robinson, C. S., 1957, Geology and ore 
deposits of the Garfield quadrangle, Colorado: U.S. Geol. 
Survey Prof. Paper 289. 

Eilertsen, D. E., and Lamb, F. D., 1956, A comprehensive 
report of exploration by the Bureau of Mines for thorium 
and radioactive black mineral deposits: U.S. Bur. Mines, 
U.S. Atomic Energy Comm. Tech. RME-3140. 

Flagg, A. L., 1958, Mineralogical journeys in Arizona: Scotts. 

Foye, W. G., 1949, The geology of eastern Connecticut: 
Connecticut Geol. Nat. History Survey Bull. 74. 

Fryklund, V. C., Jr., Harner, R. S., and Kaiser, E. P., 1954. 
Niobium (columbium) and titanium at Magnet Cove and 
Potash Sulphur Springs, Arkansas: U.S. Geol. Survey Bull. 
1015-B. 

Fryklund, V. C., Jr., and Holbrook, D. F., 1950, Titanium ore 
deposits of Hot Spring County, Arkansas: Arkansas Res. 
Devel. Comm., Div. Geology Bull. 16. 

Glass, J. J., 1935, The pegmatite minerals from near Amelia, 
Va.: Am. Mineralogist, v. 20, no. 11. 

Glass, J. J., Koschmann, A. H., and Vhay, J. S., 1958, Minerals 
of the cassiterite-bearing veins at Irish Creek, Virginia, and 
their paragenetic relations: Econ. Geology, v. 53, no. 1. 

Glass, J. J., and Rose, H. J., Jr., 1958, Notes on the mineralogy 
of an yttrium-bearing pegmatite body near Lake George, 
Park County, Colorado: Am. Mineralogist, v. 43, nos. 9-10. 

Glass, J. J., and Smalley, R. G., 1945, Bastnaesitc [Gallinas 
Mts., N. Mex.]: Am. Mineralogist, v. 30, nos. 9-10. 

Goddard, E. N., and Glass, J. J., 1940, Deposits of radioactive 
cerite near Jamestown, Colo.: Am. Mineralogist, v. 25, 
no. 6. 

Griffith, R. F., and Overstreet, W. C., 1953a, Buffalo Creek 
monazite placer, Cleveland and Lincoln Counties, North 
Carolina: U.S. Bur. Mines and U.S. Geol. Survey, U.S. 
Atomic Energy Comm. RME-3113. 

1953b, Knob Creek monazite placer, Cleve-
land County, North Carolina: U.S. Bur. Mines and U.S. 
Geol. Survey, U.S. Atomic Energy Comm. RME-3112. 

1953c, Sandy Run Creek monazite placer, 
Rutherford County, North Carolina: U.S. Bur. Mines and 
U.S. Geol. Survey, U.S. Atomic Energy Comm. RME-3114. 

Hanley, J. B., Heinrich, E. W., and Page, L. R., 1950, Pegma-
tite investigations in Colorado, Wyoming, and Utah, 
1942-44: U.S. Geol. Survey Prof. Paper 227. 

Hansen, L. A., and Caldwell, D. W., 1955, Monazite placers on 
Rabon Creek; Laurens County, and Big Generostee Creek, 
Anderson County, South Carolina: U.S. Bur. Mines and 
U.S. Geol. Survey, U.S. Atomic Energy Comm. RME-3118. 

Hansen, L. A., and Cuppels, N. P., 1954, Monazite placer on 
the First Broad River and its tributaries, Cleveland County, 
North Carolina: U.S. Bur. Mines and U.S. Geol. Survey, 
U.S. Atomic Energy Comm. RME-3116. 

1955; Monazite placer at the junction of the 
North Tyger River with the Middle Tyger River, Spartan-
burg County, South Carolina: U.S. Bur. Mines and U.S. 
Geol. Survey, U.S. Atomic Energy Comm. RME-3117. 

Hansen, L. A., and Theobald, P. K., Jr., 1955, Monazite plac-
ers of the Broad River and Thicketty Creek, Cherokee 
County, South Carolina: U.S. Bur. Mines and U.S. Geol. 
Survey, U.S. Atomic Energy Comm. RME-3126. 

Hansen, L. A., and White, A. M., 1954, Monazite placers on 
South Muddy Creek, McDowell County, and Silver Creek, 
Burke County, North Carolina: U.S. Bur. Mines, U.S. 
Atomic Energy Comm. RME-3115. 

12 



Haynes, Vance, 1958, Rare-earth mineralization in the White 
Cloud mine near South Platte, Jefferson County, Colorado 
[abs.): Geol. Soc. America Bull., v. 69, no. 12, pt. 2, 
p. 1729-1730. 

Heinrich, E. W., 1948, Fluorite-rare earth mineral pegmatites 
of Chaffee and Fremont Counties, Colo.: Am. Mineralogist, 
v. 33, nos. 1-2, p. 64-75. 

1949, Pegmatite mineral deposits in Montana: 
Montana Bur. Mints and Geology Mem. 28. 

1960, Some rare-earth mineral deposits in 
Mohave County, Arizona: Arizona Bur. Mines Bull. 167, 
Mineral Tech. Ser. No. 51, p. 22. 

Heinrich, E. W., and Bever, J. E., 1957, Radioactive mineral 
occurrences in the Guffcy area, Park and Fremont Counties, 
Colorado: Colorado School Mines Quart. 52, no. 4. 

Heinrich, E. W., and Gross, E. B., 1960, Fluocerite and asso-
ciated minerals from Black Cloud pegmatite, Teller County, 
Colorado: Am. Mineralogist, v. 45, p. 455-459. 

Hewett, D. F., and Glass, J. J., 1953, Two uranium-bearing 
pegmatite bodies in San Bernardino County, California: 
Am. Mineralogist, v. 38, nos. 11-12. 

Hewett, D. F., and Stone, Jerome, 1957, Uranothorite near 
Forest Home, San Bernardino, California: Am. Mineralogist, 
v. 42, nos. 1-2. 

Hewett, D. F., Stone, Jerome, and Levine, Harry, 1957, 
Brannerite from San Bernardino County, California: Am. 
Mineralogist, v. 42, nos. 1-2. 

Hildebrand, F. A., Carron, M. K., and Rose, H. J., Jr., 1957, 
Re-examination of rhabdophane (scovillite) from Salisbury, 
Connecticut [atm.): Geol. Soc. America Bull., v. 68, no. 12, 
pt. 2. 

Hoadley, C. W., 1928, Some mineral localities in Orange 
County, New York: Rocks and Minerals, v. 3, no. 2. 

Hose, R. K., 1955, Geology of the Crazy Woman Creek area, 
Johnson County, Wyo.: U.S. Geol. Survey Bull. 1027-B. 

Huntting, M. T., 1956, Inventory of Washington minerals, 
part 2, Metallic minerals: Washington Dept. Conserv. 
Devel., Div. Mines and Geology Bull. 37. 

Jahns, R. H., 1946, Mica deposits of the Petaca district, Rio 
Arriba County, N. Mex., with brief description of the Ojo 
Caliente district, Rio Arriba County, and the Elk Mountain 
district, San Miguel County: New Mexico Bur. Mines and 
Min. Res. Bull. 25. 

1953, The genesis of pegmatites; II Quantita-
tive analyses of lithium bearing pegmatite, Mora County, 
New Mexico: Am. Mineralogist, v. 38, nos. 11-12. 

Jarrard, L. D., 1957, Some occurrences of uranium and thorium 
in Montana, with sections on prospecting for radioactive 
minerals: Montana Bur. Mines and Geology Misc. Contr. 15. 

Johnson, D. H., 1951, Reconnaissance of radioactive rocks of 
Massachusetts: U.S. Geol. Survey TEI-69. 

Kaiser, E. P., 1956, Preliminary report on the geology and 
deposits of monazite, thoritc, and niobium-bearing rutile of 
the Mineral Hill district, Lemhi County, Idaho: U.S. Geol. 
Survey open-file report. 

Kemp, J. F., and Hollick, A., 1894, The granite at Mount 
Adam and Eve, Warwick, Orange Co., N. Y., and its con-
tact phenomena: New York Acad. Sci. Annals, v. 7. 

Klemic, Harry, Heyl, A. V., Taylor, A. R., and Stone, Jerome, 
1957, Rare-earth deposit at the Scrub Oaks mine, Morris 
County, New Jersey {ales.): Geol. Soc. America Bull., v. 68, 
no. 12, pt. 2. 

Kline, M. H., and Carlson, E. J., 1954, Pearsol Creek monazite 
placer area, Valley County, Idaho: U.S. Bur. Mines, U.S. 
Atomic Energy Comm. RME-3134. 

Kline, M. H., Carlson, E. J., and Griffith, R. H., 1950, Boise 
Basin monazite placers, Boise County, Idaho: U.S. Bur. 
Mines, U.S. Atomic Energy Comm. RME-3129. 

Kline, M. H., Carlson, E. J., and Horst, H. W., 1955, Corral 
Creek monazite placer area, Valley County, Idaho: U.S. 
Bur. Mines, U.S. Atomic Energy Comm. RME-3135. 

Kline, M. H., Carlson, E. J., and Storch, R. H., 1951a, Scott 
Valley and Horsethief Basin monazite placers, Valley 
County, Idaho: U.S. Bur. Mines, U.S. Atomic Energy 
Comm. RME-3133. 

1951b, Big Creek monazite placers, Valley 
County, Idaho: U.S. Bur. Mines, U.S. Atomic Energy 
Comm. RME-3131. 

Kline, M. H., Carlson, E. J., Scorch, R. H., and Robertson, 
A. F., 1953, Bear Valley radioactive mineral placers, Valley 
County, Idaho: U.S. Bur. Mines, U.S. Atomic Energy 
Comm. RME-3130. 

Kline, M. H., Griffith, R. F., and Hansen, L. A., 1954, Hollow 
Creek monazite placer, Aiken County, South Carolina: U.S. 
Bur. Mines, U.S. Atomic Energy Comm. RME-3127. 

Larsen, E. S., Jr., Waring, C. L., and Berman, Joseph, 1953, 
Zoned zircon from Oklahoma: Am. Mineralogist, v. 38, 
nos. 11-12. 

Love, J. D., and Weitz, J. L., 1950, Geologic map of part of 
southwestern Wyoming: Wyoming Geol. Guidebook, 
southwest Wyoming: scale 1:500,000. 

Lovering, T. G., 1954, Radioactive deposits of Nevada: U.S. 
Geol. Survey Bull. 1009-C. 

McKeown, F. A., and Klemic, Harry, 1953, Reconnaissance 
for radioactive materials in northeastern United States dur-
ing 1952: U.S. Geol. Survey TEI-317-A. 

1956, Rare-earth bearing apatite at Mineville, 
Essex County, New York: U.S. Geol. Survey Bull. 1046-B. 

McKinncy, A. A., and Horst, H. W., 1953, Deadwood con-
glomerate monazite deposit Bald Mountain arca, Sheridan 
and Big Horn Counties, Wyoming: U.S. Bur. Mines, U.S. 
Atomic Energy Comm. RME-3128. 

Mackin, J. H., 1954, Geology and iron ore deposits of the 
Granite Mountain arca, Iron County, Utah: U.S. Geol. 
Survey Mineral Inv. Field Studies Map MF-14, scale 
1:12,000. 

Mackin, J. H., and Schmidt, D. L., 1956, Uranium-and 
thorium-bearing minerals in placer deposits in Idaho, in 
Page, L. R., Stocking, H. E., and Smith, H. B., compilers, 
Contributions to the geology of uranium and thorium by 
the United States Geological Survey and Atomic Energy 

13 



 

Commission for the United Nations International Confer-
ence on peaceful uses of atomic energy, Geneva, Switzer-
land 1955: U.S. Geol. Survey Prof. Paper 300, p. 375-380. 

Maine Geological Survey, 1957, Maine pegmatite and pros-
pects and associated minerals: Minerals Resources Index 1. 

Mallet, J. W., 1877, On sipylite, a new niobate from Amherst 
County, Va.: Am. Jour. Sci. 3d ser., v. 14. 

Markewicz, F. J., Chao, E. C. T., and Milton, Charles, 1957, 
Radioactive minerals of New Jersey [abs]: Geol. Soc. 
America Bull., v. 68, no. 12, pt. 2. 

Maurice, C. S., 1940, The pegmatites of the Spruce Pine 
district, N. C.: Econ. Geology, v. 35, no. 1. 

Mertie, J. B., Jr., 1953, Monazite deposits of the southeastern 
Atlantic States: U.S. Geol. Survey Circ. 237. 

1955, Ancient monazite placer [Val [abs.}: 
Geol. Soc. America Bull., v. 66, no. 12, pt. 2. 

Meuschke, J. L., Moxham, R. M., and Bortner, T. W., 1953, 
Airborne radioactivity survey of the Gulf of Mexico Beach 
between Sanibel Island and Caladesi Island, Florida: U.S. 
Geol. Survey TEM-678, open-file report with accompanying 
map, scale 1:500,000. 

Milton, Charles, Murata, K. J., and Knechtel, M. M., 1944, 
Weinschenkite, yttrium phosphate dihydrate, from Virginia: 
Am. Mineralogist, v. 29, nos. 3-4. 

Moen, W. S., 1957, Some thorium deposits in western 
Montana and east-central Idaho: U.S. Atomic Energy 
Comm. RME-2061 (pt. 1). 

Montgomery, Arthur, 1957, Three occurrences of high-
thorium uraninite near Easton, Pennsylvania: Am. Miner-
alogist, v. 42, nos. 11-12. 

Moore, R. T., 1953, Minerals and metals of increasing 
interest—rare and radioactive minerals: Arizona Bur. Mines 
Bull., no. 163, Mineral Technology Ser. 47. 

Moxham, R. M., 1958, Geologic evaluation of airborne radio-
activity survey data, in Proceedings of second United 
Nations International conference on the peaceful uses of 
atomic energy, Geneva, September 1958: Raw Materials 
Resources Survey, v. 2, p. 815-819. 

Moxham, R. M., and Johnson, R. W., 1953, Airborne radio-
activity survey of parts of the Atlantic Ocean Beach, 
Virginia to Florida: U.S. Geol. Survey TEM-644, open-file 
report with accompanying map, scale 1:633,600. 

Moxham, R. M., Walker, G. W., and Baumgardner, L. H., 
1955, Geologic and airborne radioactivity studies in the 
Rock Corral area, San Bernardino County, California: U.S. 
Geol. Survey Bull. 1021-C. 

Murdoch, Joseph, and Webb, R. W., 1956, Minerals of Cali-
fornia: California Div. Mines Bull. 173. 

Murphy, J. F., 1956, Preliminary report on titanium-bearing 
sandstone in the San Juan Basin and adjacent areas in 
Arizona, Colorado, and New Mexico: U.S. Geol. Survey 
open-file report. 

Murphy, J. F., and Houston, R. S., 1955, Titanium-bearing 
black sand deposits of Wyoming [and Mont.], in Wyoming 
Geol. Assoc. Guidebook, 10th Ann. Field Conf., 1955. 

Narten, P. F., and McKcown, F. A., 1952, Reconnaissance of 

radioactive rocks of the Hudson Valley and Adirondack 
Mountains, New York: U.S. Geol. Survey TEI-70. 

Neuerburg, G. J., 1954, Allanite pegmatite, San Gabriel 
Mountains, Los Angeles County, California: Am. Mineral-
ogist, v. 39, nos. 9-10. 

Nininger, R. D., 1954, Minerals for atomic energy—a guide 
to exploration for uranium, thorium, and beryllium: New 
York, D. Van Nostrand Co. 

Olson, J. C., 1944, Economic geology of the Spruce Pine peg-
matite district, North Carolina: North Carolina Dept. 
Conserv. and Devel., Div. Mineral Res. Bull. 43, pt. 1. 

1952, Pegmatites of the Cashiers and Zirconia 
districts, North Carolina: North Carolina Dept. Conserv. 
Devel., Div. Mineral Res. Bull. 64. 

Olson, J. C., and Hinrichs, E. N., 1960, Reconnaissance of 
beryl-bearing pegmatites in the Ruby Mountains and other 
areas in Nevada and northwestern Arizona: U.S. Geol. Sur-
vey Bull. 1082-D. 

Olson, J. C., Shawe, D. R., Pray, L. C., and Sharp, W. N. 
1954, Rare-earth mineral deposits of the Mountain Pass 
district, San Bernardino County, California: U.S. Geol. 
Survey Prof. Paper 261. 

Olson, J. C., and Wallace, S. R., 1956, Thorium and rare-earth 
minerals in Powderhorn district, Gunnison County, Colo-
rado: U.S. Geol. Survey Bull. 1027-0. 

Osterwald, F. W., and Osterwald, D. B., 1952, Wyoming 
mineral resources: Wyoming Geol. Survey Bull. 45. 

Overstreet, W. C., Cuppels, N. P., and White, A. M., 1956, 
Monazite in southeastern United States, in Page, L. R., 
Stocking, H. E., and Smith, H. B., compilers, Contributions 
to the geology of uranium and thorium by the United 
States Geological Survey and Atomic Energy Commission 
for the United Nations International Conference on peace-
ful uses of atomic energy, Geneva, Switzerland 1955: U.S. 
Geol. Survey Prof. Paper 300, p. 597-601. 

Overstreet, W. C., Theobald, P. K., and Whitlow, J. W., 
1959, Thorium and uranium resources in monazite placers 
of the western Piedmont, North Carolina and South Caro-
lina: Mining Eng., v. 11, no. 7, p. 709-714. 

Pabst, A., and Thomssen, R. W., 1959, Davidite from the 
Quijotoa Mountains, Pima County, Arizona {abs.}: Geol. 
Soc. America Bull., v. 70, no. 12, pt. 2. 

Paige, Sidney, 1912, Description of the Llano and Burnet 
quadrangles [Texas]: U.S. Geol. Survey Geol. Atlas, Folio 
183. 

Pecora, W. T., 1956, Late Eocene metallogenctic epoch in the 
Bearpaw Mountains, Montana {aim.}: Econ. Geology, v. 51, 
no. 1. 

Pecora, W. T., and Kerr, J. H., 1953, Burbankite and calkins-
ite, two new carbonate minerals from Montana: Am. 
Mineralogist, v. 38, nos. 11-12. 

Penfield, S. L., and Warren, C. H., 1899, On the chemical 
composition of parisite and a new occurrence of it in Ravalli 
County, Mont.: Am. Jour. Sci., 4th ser., v. 8. 

Phair, George, and Shimamoto, K. 0., 1952, Hydrothermal 
uranothorite in fluorite breccias from the Blue Jay mine. 

14 



Jamestown, Boulder County, Colorado: Am. Mineralogist, 
v. 37, nos. 7-8. 

Pierson, C. T., Weeks, W. F., and Kleinhampl, F. J., 1958, 
Reconnaissance for radioactivity in the metal-mining dis-
tricts of the San Juan Mountains, Colorado: U.S. Geol. 
Survey Bull. 1046-0 

Pratt, J. H., 1916, Zircon, monazite, and other minerals used in 
lighting apparatus: North Carolina Geol. Survey Bull. 25. 

Richmond, W. E., Jr., 1937, Paragenesis of the minerals from 
Blueberry Mountain, Woburn, Mass.: Am. Mineralogist, 
v. 22, no. 4. 

Robertson, A. F., and Storch, R. M., 1955a, Rock Creek radio-
active mineral placer area, Blaine County, Idaho: U.S. Bur. 
Mines, U.S. Atomic Energy Comm. RME-3139. 

1955b, Camp Creek radioactive mineral placer 
area, Blaine and Camas Counties, Idaho; U.S. Bur. Mines, 
U.S. Atomic Energy Comm. RME-3136. 

Rose, H. J., Jr., Blade, L. V., and Ross, Malcolm, 1958, Earthy 
monazite at Magnet Cove, Arkansas: Am. Mineralogist, v. 
43, nos. 9-10. 

Sahinen, U. M., 1957, Mines and mineral deposits, Missoula 
and Ravalli Counties, Montana: Montana Bur. Mines and 
Geology Bull. 8. 

Schrader, F. C., 1912, A reconnaissance of the Jarbidge, 
Contact, and Elk Mountain mining districts, Elko County, 
Nev.: U.S. Geol. Survey Bull. 497. 

Sharp, W. N., and Cavender, W. S., 1953, Thorium deposits 
of the Lemhi Pass district, Lemhi County, Idaho, and 
Beaverhead County, Montana [aim.]: Geol. Soc. America 
Bull., v. 64, no. 12, pt. 2. 

Sheridan, D. M., Maxwell, C. H., Albee, A. L., and Van Horn, 
Richard, 1958, Preliminary map of bedrock geology of the 
Ralston Buttes quadrangle, Jefferson County, Colo.: U.S. 
Geol. Survey Mineral Inv. Field Studies Map MF-179, scale 
1:24,000. 

Shockey, P. N., 1957, Reconnaissance geology of the Leesburg 
quadrangle, Lemhi County, Idaho: Idaho Bur. Mines and 
Geology Pamph. 113. 

Silver, L. T., and Gruenfelder, Marc, 1957, Alteration of 
accessory allanite in granites of the Elberton area, Georgia 
[abs.]: Geol. Soc. America Bull., v. 68, no. 12, pt. 2. 

Singewald, Q. D., and others, 1955, Geologic and radiometric 
maps of the McKinley Mountain area, Wet Mountains, 
Colorado: U.S. Geol. Survey Mineral Irv. Field Studies 
Map MF-37, scale 1:7,200. 

Smith, E. S. C., and Kruesi, Oscar, 1947, Polycrase in New 
York State: Am. Mineralogist, v. 32, nos. 9-10; v. 33, nos. 
1-2. 

Smith, W. L., and Cisney, E. A., 1956, Bastnaesite, an accessory 
mineral in the Redstone granite from Westerly, Rhode 
Island: Am. Mineralogist, v. 41, nos. 1-2. 

Smith, W. L., Stone, Jerome, Ross, D. R., and Levine, Harry, 
1960, Doverite, a possible new yttrium fluocarbonate: Am. 
Mineralogist, v. 45, p. 92-98. 

Sohon, J. A., 1951, Connecticut minerals—their properties and 
occurrence: Connecticut Geol. Nat. History Survey Bull. 77. 

Staatz, M. H., and Trites, A. F., Jr., 1955, Geology of the 
Quartz Creek pegmatite district, Gunnison County, Colo.: 
U.S. Geol. Survey Prof. Paper 265. 

Stebinger, Eugene, 1914, Titaniferous magnetite beds on the 
Blackfeet Indian Reservation, Mont.: U.S. Geol. Survey 
Bull. 540-H. 

Sterrett, D. B., 1908, Monazite and zircon: U.S. Geol. Survey 
Mineral Resources U.S., 1907, pt. 2. 

Storch, R. H., 1958, Ilmenite and other black-sand minerals 
in the Gold Fork placer deposit, Valley County, Idaho: 
U.S. Bur. Mines Rept. Inv. 5395. 

Storch, R. H., and Robertson, A. F., 1954, Beaver Creek mona-
zite placer area, Valley County, Idaho: U.S. Bur. Mines, 
U.S. Atomic Energy Comm RME-3132. 

Stow, M. H., 1955, Report of radiometric reconnaissance in 
Virginia, North Carolina, eastern Tennessee, and parts of 
South Carolina, Georgia, and Alabama: U.S. Atomic Energy 
Comm. RME-3107. 

Trites, A. F., Jr., and Tooker, E. W., 1953, Uranium and tho-
rium deposits in east-central Idaho, southwestern Montana: 
U.S. Geol. Survey Bull. 988-H. 

U.S. Inter-Agency Committee on the Arkansas-White-Red 
River Basins, Minerals and Geology Work Group, 1955, 
Minerals and geology, pt. 2, sec. 16, of its Arkansas-White-
Red River Basins Rept.: U.S. 81st Cong., 2d sess., sec. 205, 
Public Law 516. 

Vickers, R. C., 1954, Occurrences of radioactive minerals in 
the Bald Mountain gold-mining area, northern Black Hills, 
South Dakota: U.S. Geol. Survey Circ. 351. 

1956a, Geology and monazite content of the 
Goodrich quartzite, Palmer area, Marquette County, Mich.: 
U.S. Geol. Survey Bull. 1030-F. 

19566, Airborne and ground reconnaissance 
of part of the syenite complex near Wausau, Wis.: U.S. 
Geol. Survey Bull. 1042-B. 

Walker, G. W., Lovering, T. G., and Stephens, H. G., 1956, 
Radioactive depOsits in California: California Dept. Nat. 
Res., Div. Mines Spec. Rept. 49. 

Warner, L. A., Holser, W. T., Wilmarth, V. R., and Cameron, 
E. N., 1959, Occurrence of nonpegmatite beryllium in the 
United States: U.S Geol. Survey Prof. Paper 318. 

Warren, C. H., and McKinstry, H. E., 1924, The granites and 
pcgmatites of Cape Ann, Massachusetts: Am. Acad. Arts 
and Sci. Proc., v. 59, no. 14. 

Warren, C. H., and Palache, Charles, 1910, Pegmatite in 
granite of Quincy, Massachusetts {aim]: Geol. Soc. 
America, Bull., v. 21. 

Weis, P. L., Armstrong, F. C., and Rosenblum, Samuel, 1958, 
Reconnaissance for radioactive minerals in Washington 
Idaho, and western Montana, 1952-1955: U.S. Geol. Survey 
Bull. 1074-B. 

Williams, S. A., 1960, A new occurrence of allanite in the 
Quijatoa Mountains, Pima County, Arizona: Arizona Geol. 
Soc. Digest, v. 3, p. 47-49. 

Wilson, W. W., 1960, Radioactive mineral deposits of Wyo-
ming: Wyoming Geol. Survey Rept. Inv. No. 7. 

15 



Wimmler, N. L., 1946, Exploration of Choteau titaniferous Young, E. J., and Sims, P. K., 1958, Occurrence of xenotime 
magnetite deposit, Teton County, Mont.: U.S. Bur. Mines and monazite in Precambrian biotite gnciss and migmatite, 
Rept. Inv. 3981. Gilpin County, Colorado [abs.]: Geol. Soc. America Bull., 

v. 69, no. 12, pt. 2. 

INT.DVP.,D.C.62-16 

https://INT.DVP.,D.C.62



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17

