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SEARCH FOR AND GEOLOGY OF RADIOACTIVE DEPOSITS 

SEMIANNUAL PROGRESS REPORT 

June 1 to November 30, 1952 

SUMMARY 

Uranium deposits __ in sandstone~o--During the reporting period the stra­
tigraphic studies program determined cthat the ore-bearing-Shinarum_p . conglomerate 
is es sent ially a discontinuous basal conglomerate of the Chinle formation -
and t hat distinct ive lithologic units within the Chinle form~tion are trace­
able over broad areas of the Colorado Plateau~ Pebble studies in the 
Shinarump conglomerate seem to show changes in the pebble composition, 
sphericity ~ roundness, and size that are probably due to paleogeologic con­
t rols such as distance from source areaso 

Evidence gathered by ground-water studies of the Morrison forma-

( 

tion tend to substantiate the ideas that (1) rocks favorable to ore depos­
its will readily transmit water and that (2) clusters of deposits in several 
widel y separated areas are localized beneath a fluviatile conglomerate 
strat um at or near the base of the Brushy Basin member of the Morrison for­
mation o 

Geobotanical ~ studies of indicator plants and correlation of 
their occurrence with drilling data have provided sufficient information 
for s t at istical analyseso The results of these analyses show that of the 
holes in t he Yellow Cat area, 93 percent drilled in areas of indicator plants 
were in ground classed as favorable for ore on the basis of geologic criteriao 
Indicat or plants were present near 81 percent of the drill holes containing 
ore~ near 54 percent of holes containing mineralized rock of sub-ore grade 
and near only 12 percent of the unmineralized holeso 

Geobotanical studies were also made to test the use of uraniUm ..... 
absorber pl ant s in prospecting the Jurassic Todilto limestone for uranium 
by sampl i ng and assaying branches of pinyon (~ cembroides) and one-seed 
juniper (Juniperus monosperma) o A .content of loG-1 ppm uranium in the ash ¢f 
t he branch sampl es was used as lndicative of mineralized groundo On this 
basis all known ore bodies or mineralized ground over which trees were sam­
pled were confirmed by the tree branch analyseso Mineralized ground is now 
being found in the one area specifically drilled on tree branch anomalieso 

I 
The Cenozoic studies program' has gathered evidence to show that 

several stages of orogenic deformation affected the ore-bearing formations 
of t he Plateau during the early Tertiary; epeirogenic uplift began in 
Oligocene or early Miocene; _ .. and that · several stages of orogenic ·deformati on 
aff ected 't he Pla~eau in the late Tertiary and Quaternaryo 

• 

• 

• 
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l 
Intrusions and volcanism on the Colorado Plateau seem to be late Tertiary 

.in age and are much younger than the lead~uranium ages determined for the 
uranium depositso 

The mineralogic studies program continued to identify and describe 
minerals of the uranium deposits qf the Colorado Plateauo Observation sug­
gests that the rich black uranium ore occurs in environments protected 
from oxidationo Spectrographic analysis of drill-core samples have revealed 
a well=defined distribution patte~n of metals normally associated with uranium 
ore adjacent to a dike of comminuted minette at Garnet Ridge~ Apache County, 
Arizo Reconnaissane.e study of the Ute Mountains showed that they contain 
about 30 major laccoliths· radiating from two stocks; sulfides and ore deposits 
are found chiefly in one laccolith and not in the stockso 

Natural potentialJ elec~rical resistivity~ and gravity surveys were 
made in selected areas in Monumen~ Valleyl' Navajo and Apache Counties, Arizo 
by the geophysical investigations program; all data of t~ese studies have nov 
yet been calculated but prelimina~ interpretation of resistivity measurements 
indicate that the trend and shape of channels at the base of the Shinarump may 
be tracedo Electrical well-loggidg operations were carried out in selected 
mining areas in southwestern Colo~ado and southeastern Utah; preliminary re­
sults seem to indicate strong contTasts between unfavorable, favorable, and 
mineralized rocko 

I 
Detailed and reconnaissance geologic mapping and examination of 

anomalies detected by airborne methods in the Pumpkin Buttes area, Johnson 
and Campbell Counti~s, Wyoo show that the deposits are concentrated in a 
N-S belt about 30 miles l ong and 15 miles wideo All but the southern limit 
of this belt-shaped area has been establishedo · Two types of deposits are 
present: (1) ·concretionary masses1 with iron and manganese, and (2) dis­
seminated uranium minerals.~~ which are more like the Colorado Plateau deposits 
than any found previously in the ~eao Lithologic guides to favorable ground 
developed during the field season 1areg reddish-gray to pink sandstone, pre­
sence of carbonaceous material associated with these sandstones, presence of 
manganese (applies only to type{~)deposits)o · · 

U~anium _ iq_vei~s, igneouk rocks 3 and rela~ed depositso--In con­
junction with the project on the r~lation 9.£ uranium to post-Cretaceous · 
vulcanism 9 surveys of glassy and c~stalline post-Cretaceous rocks with a 
scintillation rate-meter show the b;ystalline. rocks to be more variable in 
r adioactivity; alteration of glassy rocks does not appreciably change the 
radioactivity indicating .perhaps that uranium is deposited deeper than the 
near-surface solfataric zoneo ( · . 

Studies have shown that hhe concept of zoned relations of uranium 
deposits in metalliferous districtk is suitable for indicating areas most 
favorable for uranium prospecting for the ., zoned ·complex base metal ' oeposi t . 
(dom1nan·tly of me'sothermal character} in the. central ' part of the Colorado 
Front Range mineral belt. · · · ·, I ' . . · 
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In the Front Range~ the zone of pyritic copper deposits,with or without 
appreciable goldj is generally unfavorable for pitchblende; and the zone of 
silver~lead•zin~ deposits is either unfavorable or less favorableo But the 
zone of c9pper-zinc=lead deposi t .s appears especially favorable--pitchblende is 
to be expected in the zone of overlap of copper with zinc and leado 

Field work i:t;t the Colorado Front Range disclosed' abnormal 
radioactivity in one third ·of the mine dumps in the Freeland-Lamartine 
district~ Clear Creek '~ounty; but only secondary uranium minerals were foundo 
Favorable areas for·· uranium in this distriet are in a transition zone of 
silver=lead~zinc mineralso A pyritic-gold vein at the Golden Calf mine in 
the Dumont~Fall River area, Clear Creek County, contains generally high 
radioactivity and may be a possible source of uraniumo In the Central City 
area~ Gilpin County~ recent discoveries of pitchblende have been made at the 
Old Town mine~ the Spread Eagle mine. and at a mine in Eureka Gulcho Uranium , 
minerals were found on the dumps of five mines in northern Clear Creek County~­
the Golden Calf~ Martha Eo~ Muscovite~ Miller~ and Ariadneo Mineralogic~ 
geochemical and petrologic studies indicate that the association of· thorium 
and uranium with bostonite previously noted in the Central City district is 
apparently also present in middle ·and northern parts of the Front Range mineral 
bel t o 

The fluorite deposits of the Thomas Range 9 Juab County, Utah are 
generally radioactive (ranging from Oo006 to Oo33 percent uranium); those in 
the southern part of the district are the highest but there is apparently a 
sharp decrease in grade with deptho In the Comet area, Jefferson County~ 
Monto moderate radioactivity anomalies were found at the Uncle Sam and Hattie 
Ferguson mines; sooty pitchblende was found in the dump of several mines along 
the Comet-Gray Eagle shear zoneo There is a suggestion of a pattern formed 
by the areal distribution of the uranium deposition associated with the · 
chalcedonic vein zones west and southwest of Clanceyo If this pattern is true, 
there is -a good possibility of additional uranium deposits north of Lump 
Gulch and a slight possibility of deposits east of Clanceyo During field work 
in the Placerville area~ San Miguel County~ Colao two new occurrences of radio­
active material were discovered near the Weatherly property in the western 
part of the central Placerville areao At both localities, the radioactive ma­
t erial isnydrocarbono · The total inferred uranium reserves of these two 
occurrence's is less than 2 tons of uranium-bearing rock that average Oo02 
percent ur.aniumo 

The Shirley May (Garo) i Colorado uranium deposit consists primar .... 
ily of tyuyamunite and carnotite as disseminations and fracture fillings in 
th~ee sandstone beds in the Marco~ formation of Permian ageo The ore body 
that has yielded most ~! the uraniUm ore is in the uppermost ore-bearing 
sandstone bed that is stratigraphically 50 and 150 feet above the other ore 
horizonso The uranium content of samples from the mine ranges from OoOOl 
to Oo48 percent uranium~ Drill~~~ in this ~rea has given the following 
results~. ·(1) A new sandstone eed .. _was found ,.·that is a favorable host rock 

"' -

' ' 
-~~- ... -::. -::~~ .... ___ ._.:; . \ 
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for uranium~ vanadium, and copper ore bodies G ( 2) Potential uraniUm. ore 
bodies occur in the sandstone beds within a vertical distance of 120 feet 
below the surfaeeG (3) The area of known uranium mineralization is re­
stricted to favorable parts of the saildstone ·beds within highly- faulted 
areaso (4) Small uranii:lm ore bodies possibly occur in the three sandstone 
beds within the area explored and to -the northwest and southeast of the 
mine, but the cost of exploration and min~ these bodies is not eoonom-
icalo . 

Urariium. in carbonaceous roekso--The reconnaissance search for 
western black shales indicates that extensive deposits of uraniferous 
black shale similar to the Chattanooga -probably are not p~esent. Are­
vision of the method of approach to locating deposits of ·uraniferous 
blaek shales is urrler consideration. · The approach would test. in · more 
detail~ shales of more favorable environment of deposition; shales that, 
by special processes could have acquired more uranium; and shal~s that 
show high radioactivity in the gamma logs made by oil eompanie~. 

Thin lenses of carbonaceous material, with an equivalent uran­
ium content ·· of approximately Ool percent., were found at Mulatto Canyon, 
Hosta Butte, and Marianna Pass, McKinley County; No Mex. in the lower 
Gibson member of the Mesaverde formation. The oaprock of Cuba Mesa, 
Sandoval Countys No Mex., shows radioactivity (about · 0.012 percent equiv­
alent uranium) highs which indicate the need of future prospecting in this 
area. 

Marine black shales· of the Pennsylvanian Hermosa formation near 
Durango.s> ColoG contain Oo.002 to 0.004 perc~nt uraniUm. in4ieating the need 
for .further investigation of this sequence. · A 3-foot bed of lignitic 
shale north of Fort Collins·, Larimer County, · ·colo. contains 0.006 percent 
uranium in the ash, thu$ indi;.,.ta.ting some need for investigatio~ of the 
northern part of the Denver Basin where potential· source beds overlie 
coals of the Laramie formation. 

The area of uranium mineralization near Lusk1 Niobrara- County, 
WyoG apparently extends 15 miles south into Goshen County. Samples from 
copper prospects in the· pre-Cambrian Whalen group contain as mueh·· : ~ar,: 0.02 
percent uranium. One lenticular bed of coal in the Ca.mb~ia .coal tfeld 
near Newcastle, Weston C:ounty, contains 0~0085 percent uranium. · .,oke 
from l~ll(er coals in the same area contains 0 .OOS percent uranium• 

Several beds of radioactive lignites were d,iscovered .in the Ekalaka 
lignite field)) Carter County, Mont o The most highly uraniferous part of 
these beds contains as much as Ool4 percent uranium in the ash; much of 
the uraniferous lignite in the area contains about O.Ol~percent uranium in 
the ash. 

Search for possible source beds fo~-u~_?nium in the Jackson Hole, 

''- · 
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Wyo. are.a revealed a sequence of Pliocene rocks containing a total of about 
660 feet of pumicite containing OoOOl percent uranium. Pliocene algal(?) 
limestones totalling 1100 feet in thickness in the Jackson Hole area contain 
up to 0.001 percent uranitim, ·and may also have served as source beds for ur­
anium deposits. Ground check of airborne radiometric anomalies in the Miller 
Hill area in south~central Wyoming found Miocene algal limestones which con­
tain 0.01 to 0.15 percent uranium. 

Analysis of mineralogical separates from coals of the Mendenhall 
S"trip mine, Harding County, s. D. - shows most ofthe uranium is · associated 
with the organic components~ Experiments on ligirl.te columns in:iieate that 
the uranium is not displaced by base exchange and is probably held as an 
organo-uranium compound or complex. 

• 

Correlation of radioactivity·with minor laminae, as part of coal 
petrographic studies on Dakota lignite, shows peaks of radioactivity asso­
ciated with layers -1/2-inch or less in thickness~ These peaks are obscured 
by the less refined meth9ds of sampling. Indicated reserves in the Goose 
Creek district, Cassia County, Idaho.9 of strippable carbonaceous shale con­
taining 0.005 percent or more uranium are 3,900,000 short tons (a · total of 
280 short tons of uranium). _. Core drilling in the Red Desert area, Sweet­
water Co~y, Wyo., indicates large deposits of uraniferous coal underlying 
Lost Creek fiat (T. 23 and 24 N., R. 95 w.·) and Battle Creek flat (T. 23 and • 
24 N., R. 94W.)~ -· Estimated reserves found ·during the 1952 field season 
are about 176i700j000 short ~ops of strippable coal containing about 8,500 
short tons of uranium. Reserves that were calculated-from surface data 
compiled in 19$1 from the Red Des·ert area are 513,8001 000 tons of sub-bitum-
inous coal, containing about ll 9 600 tons of uranium. 

Investigations of the Chattanooga shale, in areas along the edge 
of the Nashville Basin, of inliers in southern Kentucky, and outcrop areas 
in Tennessee, .northern Alabama and northwest Georgia make it seem unlikely 
that any area studied in 1952 will be of greater economic interest than the 
Block 1 area, DeKalb County, Tenn. InvestigationS of the organic material 
of the Chattanooga shale . shows·that in general much of the material is too 
fine to be identified, however, sporadic plant fossils indicate a marine 
ecology; remains of littoral plants and driftwood of land plants are also 
present. 

Uranium in phosphate.--Developments in the northwest phosphate 
investigations includeg clarification of critical stratigraphic correla­
tion in the southwestern Wyoming part of the field and discovery at one 
locality, Basin Creek, of·a · l2~-foot bed of low grade phosphate at the top 
of the upper shale member, just below the Dinwoody contact. This bed was 
correlated over a fairly broad area but nowhere else was it as much as 3 
feet thick~ hY'.~CV'''., ·- ··.'!'··'l, ,, .,.-: . ·,. )., . 

~~ ' '' - '--. ' ·' . .. .• . ' . < 
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Studies in the Florida land-pebble phosphate district, based on 
a limited number of samples, have shown that surface sands have a median 
range of 0.0047 inch in contrast with a range of 0.0018 inch for leached• 
zone samples. The eontaet between the surface sands and, the leached-zone 
was picked when possible . with the aid of ga.mrna-ray logs; a sharp rise in 
radioactivity usually marks the contact. 

Although the study of heavy minerals and insoluble residues of 
the stratigraphic units of the land-pebble district has only recently been 
initiated, study of a single mine face has revealed that: (1) phosphate 
appears to be more abundant in overburden $ands than has previously been 
supposed; (2) garnet is virtually absent in stirface sands, bl;lt appears to 
increase in abundance downward in the section; and (3) opaque. minerals 
(probably including some black phosphate) increase from 1 or 2 percent in 
the heavy fraction of surface sands to about 60 percent in the heavy fraction 
of the underlying bed clay. 

The logging and sampling of rth'e, drilling .<)n the ·aoyster tract~ ) 
Polk County, Florida has been completed. · A subsurface contour map of the top 
of the Hawthorn formation constructed from the data reveals: (l) A trough 
trending north-south whieh may have been part of a former river channelo 
(2) Nwnerous sink holes superimposed on the topographic highs -and the troughs. 
(3) That the only relationship between the subsurface topography on the Haw­
thorn formation and pr'esent topography is in the easteril .. part, of the tract, 
where a Hawthorn high closely parallels a prominent topographic . ridgeo Other- · 
wise present topography is influenced by the Peace River 'drainage pattern. 

Results of phosphate studies of the Survey's Eastern Gulf of 
Mexico project in the offshore area between Tarpon Springs and Fort Myers, 
Flao show that phosphatic sediments are confined to a belt about 20 miles 
wide which extends from shore to a depth of 10 fathoms. The sediments in 
this zone are chiefly detrital and generally contain less th~n 0.50 percent 
P~5 • Within this zone are several smaller areas of sed;iment _with a higher 
phosphate concentration (as much as 13.5-pereent P205). TQ.e phosphate in 
these areas appears to have been derived, at least in part, from submarine 
outcrops of older formations. 

Uranium in natural waters.--The streams draining uranium ore 
processing plants may be an economic source of uranium; one such river is 
the San Miguel in Colorado. This is the most promising possible source 
found during the 1952 field season. A sample collected from the river 
about 0.9 mile above the-Vanadium Corp. of America's mill 12 miles from 
Uravan contained 1.0 ppb, · and another taken 1.2 miles below the plant con­
tained 55 ppb. The river, which has an average flow at Naturita of about 
400 cfs, was in a flash flood at the time• 
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Another promising /creek -was Naturita Creek, in the eastern edge 
of the Uravan urani:um-mining region. A sample from just below the forks 
of the creek about 4 miles northeast of Naturita contained 9.3 ppb. The 
normal flow of t his stream is about 30 or 40 cfs. 

Thor~wm and monazite deposits.--A belt of thorium and rare · earth 
deposits s ix miles long has been found in the Mountain Pass district, San 
Bernardino Cour:d:,y s Calif o The thori'Wll cont -ent -of the deposits in this dis­
trict gener ally rangesbetween 0.02 and 0.5 .pereent Th021 with local concen­
trations . as high as 5o5 percent, Th02 • I n the Powderhorn district, Gunnison 
County~ Colo . 9 carbonate veins near Iron Hill contain 0.02 to 0.65 percent 
Th02~ other new radioa~tive deposits were found in· the area ~ring the field 
season. I n the Lemhi Pass . distri-ct, Idaho-Montana, thorite is foun:i in 
veins with quartz ~ barite, and hematite and in veins with ·quartz and copper 
sulfides o Reserves for the area, based on incomple.te data, are in excess of 
140»000 tons of quartz rock containing 0.8 percent Th02• 

Regional reconnaissance in U. s.--In an investigation. of the "Old 
Bedav apatite=rieh magnetite deposit at Mineville, N. Y., tailings from the 
deposit -were f ound to contain from 0.10 to 1.0 percent cerium, lanthanum, and 
yttri um9 Oo 004 per cent uranium and probably about 0.03 percent thorium; these 
elem~:nt s probably are in the apatite. About 1,300 tons of the "Old Bed" tail-

• 

i.II'ilgs are produced daily and several hundred thousand tons are .in old tailing • 
pi.les . 

Investiga-tions at the Mystery Sniffer claims in the . Tushar Moun­
tains 9 Beaver County, Utah have disciosed the presence of an essentially 
tabular body composed of highly altered rhyolite and latite containing pyrite, 
quartz ~ f luorite& and torbernite. The vein, or tabular body, strikes generally 
'ast» dips .35- 70 N, and ranges in thickness from 10 to 65 feet. Preliminary 
estimates of inferr ed grade and tonnage of urarii~bearing material exposed 
to date by exploration .work are 230,000 short tons containing 45 short tons 
(19 percent ) of u30g9 of which 301 000 short tons contain 24 short tons (O.OS 
perc~nt) of U30g. 

Regional reconnaissance in Alaska.--The so-called "Fowler carnotite 
prospe@t~ has now been accurately located as lying on Nikolai Cfeek in the 
foo.thills of' the southern Alaska.· Range, about 65 miles west o.f Anchorage. 
O~iginal s amples submitted by Fowler contain ·as much as about 0.6 percent 
uranium. ~rlde . Natives who sampled the occurrence in 1949 indicate that 
earnot:ite occurs intermittently; if not continuously, over a distance of at 
least 6 miles· along t he base of an escarpment formed mainly by Tertiary coal­
bearing ro)(~ks . 

Jlnal ytical service and research on methods.--During the period, the 
l aboratory completed 11~150 chemical determinations for uranium, 9,769 other ' 
eheF~cal determinations; 1281 958 spectrographic determinations and 18,469 · 
radiometric determinations • 
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A successful method has been devised for the accurate. determin­
ation of the phosphorus content of sea wa.ter. The method consists of 
simple separation in which the phosphorous in water is concentrated by 
caip:reeipitation of aluminum hydroxide. Arsenic, germanium, and silicon 
tl'n..a~c may be carried down are removed by treating the precipitate with HF 
and HBr and volatilizing these elements. The . phosphorous re.J:D,aini:ng is de·~­
ter.mined by the molybdenum blue pro~edure under optimum conditions previous­
ly established. 

Geochemical and petrological research on basic principles.-­
As part of ·the investigation of distributi~n of uranium in ign~o~s com­
plexesj) chemical determinations on about 35 granitic rocks rangi,ng from 
granite to gabbroj) carefully selected ·to represent the So¥thern Califor-

- r.da batholith9 have been plotted on a ·variation diagram. The ur~iwn de-
~- ·:~~'",,. terminatioiDts so plotted do not make so smooth a curve as do the major con­

:.c .. ··stituents. The gabbros have a strong tendency to be low in uranium {about 
0.2 ppm) and the granit~s to b~ high in uraniUm (5.0 ppm). The estimated 
average uranium conte:r?-t of the batholith is 2o.$ ppm. 

Four significant facts have been shown about the Colorado Plat-
eau uranium deposits from the isotope geology studies~ (1) The ages of 
the best specimens of ore from the Morrison and Shinarump .conglornerates 
are appreciably less than the ages of the sediments which enclosed them • 
(2) The ages which have been found for these ores from the Mo~rtson forma­
tion and the Shinarump conglomerate are essentially the same, This strong­
ly suggests that the deposits were actually formed at the same time re­
gardless of the age of the enclosing sediments. More important, this means 
that t he origin of the Colorado Plateau ores cannot be determined successfully 
if the problem is subdivided into the problem of- the Morrison ores~ the origin 
of the Morrison ores, the origin '<of the Shiria:rump ores, etc. (3) The age of 
the uranium ore in the ~· c.j.eQosi~ in Placerville area-ore that is quite 
similar in many respects to the ores in the Temple Mountain district- is also 
approximately the same -as "the age of the Shinarump and Morrison oreso (4) 
The age of the uraninites from the Colorado Front Range is essentially the 
same as th e age which has been found for the Morrison and Shinarump depos­
itso This would suggest a single period of mineralization for both the 
Colorado Front Range and the . C'olorado Plateau. 

Mineralogic and petrographic service and researeh.--The crystal 
st::rueture of montroseite has been determined by H~ T. Evans, preliminary 
struct-qral studies .have been made on f~lumsdeniten, a new vanadium oxide~ these 
structural studies have made possible the determination of the chemical fo~ 
ulas of these minerals. 

GeQEhtsical prospecting seryices and research on methods.--Portable 
gamma...,ray loggi.ng units for small diameter holes have been developed, utiliz­
ing both Geiger counters and scintillation counters as the detector element o 

EO 
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Airborne radioactivity surveying disclosed two new areas in whieh 
uranium was.,. not previously know - the Miller Hill area· in southwest Carbon 
County~ Wyo. 9 · and the Devils · Tower area in Crook County, Wyo • Preliminary 
field investigation of the 10 radiometric anomalies in the 9Q-square-mile 
Miller Hill area showed that some of the anomalies were due to uranium­
bearing limestone of Miocene age. Five radioactive anomalies were recorded 
in Crook County, Wyo. 

• 

• 

• 



• 

• 

• 

lL 

l5 
SEARCH FOR AND Af PRAISAL OF URANIUN IN SANDSTONE .. • TYPE DEPOSITS 

I· 

Colorado Plateau geologic studies 

Introduction 
by L. c. Craig and G. W. Weir 

i 
The Colorado Plateau geologic !studies ~omprise a number of geologic 

mapp=i::ng and specialized geologic studies of the pre-Morrison (mainly 

Triassic) and Morrison uranium-bearing formations. The principal objectives 

are to determine the distribution and character of the uranium deposits and 

the distribution arid character of areas favorable to mineralized rock; to 

determine~ ei,ther from knowledge of mineral habit or mineral origing geo= 

logic relations that may be useful in ore-finding, and to appraise the 

uranium resources of the Colorado Plateau region. 

Beginning 1,.1i th this ~eport 9 all the Colorado Plateau geologic 

studies have been placed on a semiannual reporting basis. Rapid reporting 

of find~ngs of special significance will be assured by reporting such dis~ 

coveries either in the Trace Elements monthly reports or in separate reports. 

Geologic mapping 

I 

Southwestern Colorado project~ by\ F .. W.. Cater)) Jr. 

The principal objectives of
1 
the regional geologic mapping project 

in southwestern Colorado (fig. 1) are to determine the geographic and geo-
' 

logic distribution of the carnotite deposits, the broad geologic controls~ 

and the relations to regional stratigraphy and structure~ .as well as to 

delimit areas favor a.bl,e for detailed studies . and ex:plorationo 
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Compilation of geologic maps and preparation of reports for publi-

· cation in the Geological Survey Quadrangle Map Series were. resumed Sept= 

ember 15, 1952o The status of the various phases of this work on the eighteen 

1 0 • 

?2=m~nute quadrangles in southwestern Colorado is shown belowg 

Compilation of topographic base maps from air photoso 
Preparation of structure contour maps o o o o o o 

Preparation of structural sections ... o o ••• o .... 
Writing of texts to accompany geologic quadrangle maps .. 
Editorial review and criticismo o o o .. o •• o o ••• 

0 100% 
" " 100% 

100% 
50% 

0 0 20% 

In addition~ preparation of a paper for publication on the struc-

tural development of salt anticlines on the Colorado Plateau was 75% com= 

pletedo It is ~~ticipated that the project will terminate with the completion 

of these map reports by June 1953o 

Carrizo Moup~ains project, by Jo ·D. Strobell, Jr • 

. Geologic mapping of the Carrizo Mountains area, Apache County, 

Arizo~ and San Juan County, No Mexo~ (fig. 1) was undertaken to provide 

detailed information on the geologic setting of carnotite deposits in the 

30~minute quadrangle surrounding the Carrizo Mountains" All known deposits 

in the area occur in the Salt Wash member of the Morrison formationo The 

geologic mapping of this 1~000 square mile area was completed September 1, 1952, 

except for the laccolithic complex of the Carrizo Mountainso Preliminary 

copies of this geologic map at lg20,000 scale were transmitted to the Atomic 

Energy Commission. as TEM reports 415_;430 in June.9 July, and August 1952o 

A geologic map of the part of the area completed, a brief text, 

and stratigraphic s~ctions are being prepared for transmittal to the Fuels 

Branch of the Geological Survey for publication at 1&48,000 scale in the Oil 

• and Gas Investigation Map serieso 

CIAL USE o~ l Y 
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A preliminary appraisal of the uranium resources of the Carrizo 

Mountains area was transmitted to the Atomic Energy Commission as TEM-300 

in June 1952o 

The project will be recessed from December 1952 until about May 

1953o At that time mapping of the igneous-sedimentary complex of the 

Carrizo Mountains laccoliths will be undertaken to determine the relations 

of the ore deposits to Igneous activity in the area. 

San Juan Mountains proiect; by A. Lo Bush 

The vanadium deposits in the Entrada sandstone in the western 

San Juan Mountains, Colo., c~ntain a small but significant amount of uranium • 
.) 

These deposits are in the Placerville district, San Miguel County; the 

Barlow Creek-Hermosa Creek district, Dolores and San Juan Counties; and the 

Lightner Creek distric~P La Plata County. In June 1952 the Geo.logical · 

Survey began a program of detailed study of the districts in order to obtain 

an appraisal of the uranium-vanadium resources, to recommend areas favorable 

for explorationp to determine geologic guides to ore, and to __ gain information 

about the origin and geologic eontrols of the ore deposits. 

During the field season of 1952 reconnaissance of outcrops of the 

Entrada sandstone was made, mines and critical areas were mapped and sampled~ 

and production and assay records and available geologic data well'e ,.. compilecio 

TEM-298 .P "Preliminary report on the uranium and vanadium resources of the 

Entrada sandstone~ western ~an Juan Mountains, Colorado," by A" L., Bush and 

Leonid Bryner is being prepar~d. for transmittal to the Atomic Energy Commis-

sion. This appraisal was summarized in Trace Elements monthly report, 

October 1952. A more detailed report will be receipt of 
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analyses~ study of production records~ and petrographic examination of speci­

mens of ore and host rockso Detailed geologic mapping of three 7t-minute 

quadrangles (:f;'igo 1) near Placerville, Coloo 9 w:ill begin in the field season 

of 1953 .and will probably lead to some deep drilling to test for extensions 

of the Placerville and Barlow Creek-Hermosa Creek mineral beltso 

Monument Valley? Arizona project, by IQ Jo Witkind 
I 

Objectives of the Monument Valley quadrangle mapping project, 

Apache and Navajo Counties, Arizo~ (figo 1) are to appraise the uranium re~ 

sources 6f the areaJ to determine geologic guides for prospecting~ to locate 

.• areas favorable for exploration by drilling» and to map and study the uranium~ 

bearing and adjacent strata to determine regional controls and habits of the 

• uranium depositso 

• 

Geologic mapping and field studies were undertaken during the 

field seasons of 1951 and 1952() Three 15-minute quadrangles were mappedo 

These comprise an area of about 700 square miles on the Navajo Indian Reserva-

tion in northeastern Arizonao The mapped area is bounded by parallels of 

latitude 36° 45 v and 37°00 9 and meridians of l ·ongi tude 109° 45 v and 110°.30' o 

Consolidated sedimentary rocks having an aggregate thickness of 

over 59 000 feet and ranging in age from Permian to Jurassic crop out in the 
\ . . 

areao Dikes and plugs of minette and tuff breccia are intruded into the 

sedimentary stratao 

The major stru~tural feature in the area is the Monument upwarp, 

a broad flattened anticline with a north-sou·th axiso Structure contours 

·indicate that subordinate structural elements are superimposed oil this 

major featu:reo 
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Uranium.~vanadium ore occurs in channel sediments of the. Shinarump 

conglomerateo Most ore deposits are of the "carnotite" type and the major 

ore bodies are erratically distributed along a channel's lengtho 

The predominant ore mirleral i.s either. carnotite (?), tyuyaminite (?)~ 
> .,. .... 

or locally ~ an unnamed uranyl vanadateo Many ore deposits have copper 

minerals¥ such as azuriteil malachite~ chalcocite~ and chalcopyrite~ intimately . 

associated with the uranium mineralso 

The workings of the largest ·mine in the area~ the Vanadium Corp= 

oration of America's Mon~ent Noo 2 mine, were mapped during the 1952 field 

seasono Major ore bodies in the mine are in the form of ovate cylindrical 

bodies:f known as rclls» and are concentrated locally in conglomeratic sand-

• 

stone lenses along the channel's lengtho Prelim~nary work suggests that the • 

rolls formed in two wayso The first appears to be by "replacement" of wood 

by silts)) limonitejl and carnotite (?)o The second appears to result from an 

impregnation of sandstone by limonite and carnotite (?)o 

The geologic features believed to be of greatest usefulness as 

guides in the search for new ore deposits in the Monument Valley area are 

channelsj organic matter~ and conglomerate·containing organic matter; of less 

or LL':lcerta in value as guides are limonite impregnation~ copper minerals~ a 

bleached zone at the top of the Moenkopi formation, and clay boulders~ cob-

bles 9 and pebbleso As shown particularly by the Monument Noo 2 mine, the 

ore is commonly in zones along the length of channels; these zones are 

separated by barren groundo That channels are barren at the outcrop does 

not necessarily mean t hat they are barren along their entire lengthso The 

common occurrence i.n the Monument Valley area~ Arizo:~ of geologic features 
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useful as guides to ore deposits that t _he area is favorable for the 

discovery of new ore depositso 

The Mitchell Butte Mesa ' area~ Navajo County, Arizo~ contains in 

basal channel sediments an exposed seam of carnotite about 4 feet wide and 

about 1/4 inch thick. The channJ strikes N. 55° W., is about 350 feet wide 

and has been cut about 75 feet in the Moenkopio Reconmendations of the area 

for exploration by diamond drilli~g are being considered~ but accessibility 

to the top of the mesa is difficult and road construction costs would be 

higho Other parts of Monument Valley~ Arizo~ that· appear favorable are being 

investigated presently by -drilling programs of the Atomic Energy Commission 
I 
I 

or await the results of current geophysical· investigations by the Geological 

• Survey before receiving considerat-ion for drilling recommendationso 

Preliminary geophysical results suggest that under favorable con-

• 

ditions electrical resisitivity methods can delineate the trend of channels 

and it is recommended that drilling programs be preceded by geophysical 

studieso This should peDmit planning of exploration programs that would pro-

vide thorough tests along the lengths of channelso 

Field work in the assigned program has be.en completedo Plans for 

the next six month· period include (1) completion of TEM-536 (in preparation), 

a preliminary report on the results of this project~ (2) preparation of a 

detailed final report on the Monument Valley area for transmittal to the 

Atomic Energy Commission~ and (3) preparation ·Of· a report presenting the re-

sult s of mapping at the Monument Noo 2 mineo In addition a formal Uo So Geo-

logical Survey publication on the geology of the area will be preparedo 
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vanadat e (carnotite? or tyuyamunite?)o 

Copper minerals~ mostly carbonates and sulfates, are commonly 

associated with the uranium minerals~ but copper minerals are also found 

at many places where uranium minerals are absento Sulfide copper minerals 

are rare but small amounts of chalcocite, bornite ,9 chalcopyrite, and 

covellite were foundo 

Within the channel sediments of the Shinarump~ the uranium min-

eral s appear to be associated with zones of relatively high permeabilityo 

Thes·e zones are marked by the presence of conglomerate~ clay galls, friable 

sandstone, fractional clay lenses ·, or open-textured woody remains o . 

The ·associations of uranium minerals with channels, with copper 

• miner als, and with relatively permeable zone·s are regarded as the be~t geo­

logic guides for use in prospecting for uranium in the areao Results of 

this geologic study, as well as the results of tests by mining or by diamond 

drilling, indic.ate that ·the Monument Valley~ U~ah;1 area occupies a less 

important position than most other uranium mining districts in the Colorado 

Plateau that produce fr.om the Shinarumpo Smail tonnages of uranium ore may 

be mined from several mineralized localities in the area, and even this 

small product ion may be ·severely limited by the condition of access roads 

or by other economic ·ractorso 

No large scale exploration programs· for the Monument Valley, Utah 

area can be recommended at this timeo Small drilling projects in readily 

accessible ground behind known mineralized exposlires might be warranted but 

the risks are high and such drilling probably is not feasible at presento 

• 0 



Field work for the Monument Valley~ Utah, project has been completed. 

A preliminary report on geologic investigations in Monument Valley, Utah~ 

is in preparation. Plans include petrographic studies and map co~pilation 

leading to the completion of a comprehensive TEI report to be transmitted in 

the spring of 1953o 

Red House Cliffs project~ by T. E. MUllens 

The purpose of the Red House Cliffs quadrang;le mapping project is 

to appraise the uranium resources of the Red .House Cliffs area by mapping 

and .studying rocks exposed in the area with particular emphasis on the 

uranium-bearing Shinarump co~glomerate. 

The Red House Cliffs area is located in southwestern San Juan 

County~ Utah (fig. l)o The area includes the following ?t-minute quad­

ranglesg Clay Hills 2 NE, 2 SE, 2 SW, and 1 ~ in the Clay Hills 30-minute 

quadrangle. These quadrangles contain the area of Triassic_rock exposures 

on the western flank of the Monument upwarp between the head of Red Canyon 

and the San Juan River. 

Field work in the Red House Cliffs area started July 6, 1952, 

and continued until October 1, 1952. During the field season the Chinle­

Moenkopi contact in three ?i-minute quadrangles, about 20 miles of outcrop, 

was studied in detail and examined for uranium minerals. These quadrangles 

are Clay Hills 1 NW, 2 NE~ and 2 SE. Geologic mapping of the three quad­

rangles was about 90 percent completed during the field sea~on. TEM-537, 

"Preliminary report on geclogic studies in the Red House Cliffs area, San 

Juan County, Utah," by T. E. Mullens and H. A. Hubbard, is being prepared 

for transmittal to the Atomic Energy Commission. It summarizes the results 
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of the field studieso 

No known deposit of uranium minerals occurs in the p~t of the 

Red House Cliffs ·a!ea mapped in 1952o 

The probability of finding uranium ore in the three quadrangles 

mapped in 1952 is low because there are few beds favorable for these 

depositso Only five lenses of ~hina~:p conglomerate are pres,~nt in the 

area mapped in 1952o The largest lens extends about 2 miles along outcrop 

and has a maximum thickness of 20 feeto e other four lenses are each 

less than a quarter of a mile in outcrop ength and less than 8 feet wideo 

but no radioactive material is associated with the malachiteo 

The ·other formations exposed in the mapped area were also examined 

for uranium mineralso All these formatio s were barren of uranium and 

copper minerals and the probability of fi ding uranium ore deposits in these 

formation is thought to be lowo 

Shinarump conglomerate is well- eveloped in the part of Red House 

Cliffs area not yet mappedo This Shinar p was not studied or mapped in 

detail~ but because it is relatively t~ic and continuous, it is judged to 

be more favorable for ore deposits than t e Shinarump found in the area a~­

r~ady mappedo 

Geologic mapping and studies in the Red House Cliffs area have re-

sulted in correlation of a cliff-forming unit at the top of the Cutler 

formation with the Hoskinnini tongue of the Cutler formation of Monument ValleY.o 

Geologic mapping in the area has revealed two faults zones which 

• may be related to localization of uranium ore north of the Red House Cliffs 

·, 
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areao These two fault zones extend beyond the north boundary of the Red 

House Cliffs area and into Red Canyon where they crop out near some of the 

uranium mines. No uranium minerals are associated with the fault zone in 

the Red House Cliffs ar~a, and more field work is needed to prove or dis­

prove any r~lation between these faults ~nd the uranium deposits in !led 

Canyon. 

It is possible that in addition to th~ four quadrangles already 

assigned to the project, the 7i-minute. quadrangle Clay Hills 2 NW, bounded 

by 3?0 22 130vs_and 37030 1 north latitude and 110022 130" and 110°30' west 

longitude, may also be mapped. This quadrangle is bounded on the east and 

south by quadrangles assigned to the project, and mapping of it would com­

plete the .struetural pattern of the Red House Cliffs area and would test 

the possible relation between structural pattern and localization of uranium 

ore. 

Mapping of the Clay Hills 2 NW quadrangle would take about four 

weeks and would . be done most economically in the summer of 1953. The Red 

House Cliffs fi~ld party will be in the general area of this quadrangle 

during most of the field season of 1953 in connection with work already assigned. 

Plans for the Red House Cliffs project are to prepare an interim 

report during the winter of 1952-53, to complete mapping and geologie studies 

in the area during the summer of 1953, and to complete a final report on 

the project by January 1954. 

White Canyon project, by A. F. Trites, Jr. 

The objectives of the White Canyon project are to appraise the 

uranium resources of the area, to determine controls and guides to ore and 
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suitable aregs for physical exploration, and to map and study the ore-bearing 

and adjacent strata to determine habits~ character~ and regional geologie 
. ' •. ..-:r, .. 

control~ of the uranium depositso 

The White Canyon area is on the west flank of the Monument upw.arp 

in the central part of San Juan County~ Utah~ approximately 50 miles west 

of Blanding~ Ut_aho 

During the period of this report, fie.ld mapping was ciarried on from 

May 31 to October _28 9 1952o Approximat~ly 50 square miles in the lower PS:rt 

of White Canyon w~re m8.pped by plane table and telescopic alidadeo About 

20 s~uare miles were mapped on aerial photographs, and 12 linear miles of 

Shinarump horizon were examined in detailo Detailed examinations were made 

• of the Happy Jack mine and the Tiger (Hideout) and White Canyon Noo 1 claimso 

The White Canyon area contains exposures of sedimentary rocks, 

ranging in age from Pennsylvanian to Juxassico 

Three types of uranium deposits are recognized on the basis of 

the grain size of the enclosing Shinarump bedsg (1)_ sandstone[; (2). con­
I 

glomerate.~~ and (3) siltstone. or very fine-grained sandstone depositso The 

. largest;~ highest grade fl- and most continuous ore boQ.ies are found in coarse-

to very coarse-grained sandstoneo Most of the ore·from the Happy Jack Mine 

and the Tiger (Hideout) claim· has come from sandstoneo . The uranium deposits 

in conglomerate are confined to channels and contain high-grade areas 

separated by: _rock ofs1:1b-ore gradeo Workings at ·the -\tfuite Canyon Noo 1 mine 

have recently been opened on ~ deposit in a bed of conglomerate in· the 

Shinarumpo Uranium deposits in very fin.e-grained sandstone or siltstone are 

• known in only a few placeso Parts of the Happy .Jack mine contain deposits · 
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of this kindo 

Pitchblende or uraninite, previously known to occur at the Happy 

Jack and Posey mines, and the Tiger (Hideout) claim has recently been 

tentatively ~de~tified at the Markey and White .Canyon Noo 1 claimso Secondary 

uranium minerals~ including sulfates~ silicates, phosphates~ and carbonates~ 

have been found in many depositso The uraniumEinerals occur principally 

(1) in clay stringers, (2) adjacent to changes in lithology~ (3) as replace­

ments of wood, and (4) as impregnations in sandstone and conglomerateo 

Geologic data from White Canyon indicates that the area is favor-

able for the discovery of new uranium depositso The Atomic Energy Commission 

is exploring favorable ground near the Happy Jack mine and on Frey Pointo 

TEM-479P "Preliminary report on the geology at the Tiger (Hideout) claimp 

White Canyon area 9 San Juan County, Utah~ with recommendations for explor-

ation for geologic information," by To L~ Finnell, Bo Lo Renzetti, and 

Ao Fo Trites~ Jro was submitted to the Atomic Energy Commission in August 

1952o _Exploration recommendations made in this report are being reconsidered 

in the light of additional geologic information. 

Plans for the project for the remainder of 1952 and early 1953 include 

(1) petrologic study of the sediment~y rocks of Whi:te Canyon ~ea1 (2) miner­

alogical study of specimens from the Happy Jack mine and the Tiger (Hideout) 

and White Canyon No a 1 claims~ and (3) preparation of _.maps and reports on 

the White Canyon area and the mines examinedo TEM-540, "Preliminary report 

on geologic investigations in White Canyon, San Juan County, ~tah, 1952 1 " 

by Ao Fo Trites~ Jro and To L~ Finnell is being prepared for transmittal to 

the Atomic Energy Commissiono Among the reports now in preparation are 

• 

• 
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TEI-2~0~ "Uranium and co~per deposit~ at the Gon~ay . and North Point Claims~ 

White Canyon area., San Juan County~ Utah," by Ao Fo Trites ~ Jro and 

Eo Po Beroni; and a detailed interim report on the geology of the White 

Canyon area by Ao .Fo Trites~ Jro et alo Regional mapping and field study 

of the uranium deposits will be resumed in the spring of 1953o 

Ca£itol .Reef pr~ject, by Jo Fred Smith~ Jro 

Objectives of geologic studies and quadrangle mapping in the . 

Capitol Reef area, Wayne and G~rfield Counties~ (Ttah~ (figo 1) are to 

appraise the uranium resources of the area, t~ determine geologic gui~es ; 

for prospecting, to locate areas favorable for explo.ration-9 and to map and 

study the uranium-bearing Shinarump conglomerate and adjacent strata to 

• determine the r~gional controls . and habits of ~he uranium depositso 

The area in which mapJ?ing has been completed is in western Wayne 

County, Utaho The complete area to be. mapped includes a part of northern 

Garfield County and has irregular bounqar,ies .between J8°00v _ and _ 38°30' No ~to 

and 111007'30" and 111°37 130" Wo LQngo 

Consolidated ,sedimentary rocks e,xposed range in age frp~ th~ 

Permian (Coconino sandstone) to Jurassic Morrison formation and have an 

~ggregate thickness of more than 5,000 feeto Volcanic rocks occur in the 

western part of t~~ areao Structural features include the Teasdale anticline 

and numerous normal · faultso 

Most radioactive rock in the area is in a claystone layer at the 

base of Triassic _Shinarump conglomerate beds that have filled channels cut 

into th~ underlying Moenkopi formationo The claystone l~yer in the channels 

• contains much ~arbonace.~us material and some stringers of sandstone and 

F - 0 LY 



siltstoneo ~t the _Floral Reef claims Sh~~p sandstone _along · ~d near 

thr~e· ~er~~~a.l fractures is more than normally radioactive and is heavily 

stained with iron and manganeseo 

:Me:tatorb$rnite and zippei~e 11.a.ye 1:>een found · in ~~e Cjrler JI1ine, 

and light gz-een radioactiv~ minerals, tentatively identified as torbernite 

or m~tatorberni~e, ha:ve been f.ound .at the Birch .Spring . and Flo:ral Reef 

claimso Secondary copper minerals {prob~bly copper sulfates) are associated 

with the. uranium minerlils, but co.pper staining is much more widespread t,hart 

uranium mineralso ~isseminated c~alcoprrite and secondary copper minerals 

with no associated radioactive rock are found locally in l~~ston.e . in th~ 

lower mem~~~ of the Moenkopi fo~ationo 

• 

Radioactive asp~alt~te forms coa.tings on and blebs in t~e Shin.arump • 

in: se.eo 36 9 T_o 29 .so, 26 .Eo .. Non-ra~ioactive asph~ltite ,~d petrolifero~s 

~ooks .h~ve .'been not~d in the Kaibab limest()n~ ~ the ~oenkopi form~tiono 
~ 

The habits of uranium occurrence in the Capitol Reef ar~a ~dic~te 
0- 0 • .-" : ', ... ,' ' ' 0 0 - ~ ' M ,, 

that t~e following geologic f~atures may be useful as guides ~or prospecting, 

.:Particularly where s.~v~r.al are found togeth~r: 

lo phinarump sediments in channels cut into the underlying 
-· MoeDkopl .fo'rmationo · · · ·· . .. .. ·· · ·. 
2 o ... Co:p_J'er m~erals ~· · 
J o Fractures heavily stained . with iron and manganese o 

4·~ · Concentration of carbonaceous matter o · · · 

5 ?. Clay layer at base . of ShinarUmp conglomerate o 

6o Thick zone 'of bleached' clay and siltstone ·at the top 
of the Moenkopi formationo · 

7 o~ . A,,sphal ti teo · · · · 

~eas .favorable for uranium d~posi ts are limited to the Shinarump 

conglomera~eo There are no produc~ng uran~um mines in the .~apitol Re~f area, 

but sever~l localities with above norm.al radioactivity are being prospected . • 
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by private partieso At present~ no parts of the area studied are considered 

favorable for drilling explorati no 

TEM=538 9. a preliminary report on geologic studies in the Capitol 

Reef area.}) is in preparationo ing ~he next six-month p_ex:iod, rocks and 

minerals will be examined in thi section~ by sedimentary analysis, _and by 

chemical and mineralogical analy;:;is» and an interim report will b_e preparedo 

Geologic mapping~ i,ncluding examination of more S~inarump conglo~erate, will 

be resume~ in the spring of 1953o 

PhotogeOJ.o~ic mapping 
by I. A. Fischer 

'' \...• ' l , · ' • ..... • f./ .. .'> ~ .· : • ' · .. 

The ·pliotogeologic .·mapping program ·i& ·· d·~si~$d ~to provide regional 

g6ol~i© ma.ps ""'of spec'-f~«ld a~ea.\ .in iUtah; Ooitorkdo:; ···Artzou( ·andJ New Mexico . 

to $6\rve the ~eeds of the 'At~fc · En.ergy-·· Comm:tssid~ : and the-Geoiogica!L Su.i'tley 

nntil ~m~re detailed ground surveys can be made. 

Since the ~eginning of the photogeology project in the winter of 

1951~52~ approximately 7»000 square miles of geologic mapping hE:1,S been 

completed or is in the latter s_tages of production. These a:r;-eas completed 

or in actiYe production are shown on figure 2o 

As a result of conferences held in Augus_t 1952 with :Larry Craig 

and Fred Smith of the Uo So Ge.ological Survey» the _amount of de~ail .. pr~­

sented on the photo~eology ~ps ha~ : been ino!e.ased. 

The areas now scheduled for product_ion -~e sh?wn on figu,re 3 o 

l 
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Stratigraphic studies 
~Y _Go · J\: ~~lliams 

The objectives of the stratigraphic studies of the Morrison forma­

tion of the .. Colorado J>lateau r~gion ~e to provide information r~gard:ing 

distribution~ variations in ~itho~ogy, source and _charac~er of const~tuting 

materials~ conditions of deposition, and post-depositional history of ore­

bearing str(ita and associated formationso _Preliminary results of these 

studies have been summarized in TEI-180, ''Preliminary report on the strati-
. . . . .·· '·' . . . . 

gr~phy of the Morrison and related formations of the Colorado Pla-teau region," 

Nqvember 195lo 

Compilation of data and preparation of reports and ~aps for the 

Mor rison study were continued during the month of June 1952. Data compi­

lation is nearly complete and is preliminary to the p~eparation of a final 

report of the Morrison studyo 

Noteworthy results of the work during this ,period include the 

following: Sedimentary structures of the Recapture and Westwater members 

of the Morrison formation support the concept that the source area lay to 

the south or southwesto Pebble studies suggest that, although the W~st­

water and Recapture may have come from a similar source-direction, they 

may not have been exactly superposed wedges. Sedimentary petrology studies 

indicate that, although the Recaptur~ and Westwater did have a similar 

source-direction, they were not derived entirely from the s~e source roekso 

The Recap~ure is a feldspathic orthoquartzite, whereas the Westwater is an 

arkose _and feldspathic orthoquartziteo 

.. . .. ~ 

"L:.c:...t.~:L'.:.!.I'-'R!..i.:..t::' 
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The Morrison study was recessed. July 1 until ~~yemb_er ?O _except 

f or special studies conducted by the .sedrentology !!lboratory for the 

purpose of training personnel in new techniq~eso Pebble studies wer" made 
r 

in two Salt Wash localities 9 not pre'{'iously reported~ in the. Capitol Re~f 
. I 

I 

Plans for the next six months t al:l. for the .coJllllletion of the sedi­

mentology and sedimentary .structure l;lart[ of the final r~l;lort on the 

Morrison studyo Laboratory studies of the Morrison _pebbles will _be completed . . . ·. .. I .. . , ·- . .. . . .. · . ··. 
and a contribution to the final report preparedo TEI-180, "Preliminary . . I - . .. .. .. . . 
report of the stratigraphy of the Morrison and related formations _of the 

Color!ld<i Plateau," by .L, C, Craig, et al t is in the final stage of editing 

prior to publication as a formal Geologifal Survey reporto .. 

!!:~ssic_formations I 

Strati~raphic studies of the T:tfiassic formations of the Colorado 

Plateau were planned to obtain informatidn regarding distribution, local 

and regional variations in lithology, solce and character of constituting 

material, conditions of .deposition, and te post-depositional history of 

the ore-bearing Shinarump conglomerate aqd assoeiat~d formationso 

During th~ 19~2 field season rJgional stratigraphic relations 

of Triassic and associated formations vel studied in the Shinarump Cliffs l . .. . .· . . . 

area 9 Kane and Washington Counties~ Utah; Circle Cll:.ffs and Hite areas, 

Garfield County, Utah; Capitol Reef area}' Garfield and Wayne Counti_es, Vtah; 

and the White Canyon.? Red Canyon~ and :Red House Cliffs area, San JUa.n 

County~ Utaho The studies were pre.liminary and conclusions are, therefore, 

tentativeo 
OR L 
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Noteworthy results of the work during this period include the·;. 

followingg The .Moenkopi formation thins to the northeasti east, and south­

east from the Shinarump Cliffs area. The Sinbad limestone member of the 

Moenkopi was corr.elat~d from the Captiol ~eef area, where it vas identified 

by Jo Fred Smith~ southward into the nor_~hern pa,rt of the Circle Cliffs 

area~ w;t'lere it has not been previously r~port~do 

~e Shinarump conglom~rate, although P.!esent in all the areas 

studied, was found to be high~y discontinuouso The thickness of the 

Shinarump cong.lomerate and the de.pth and ~idth of its channels into the 

~oenkopi formation decreased _eastward from the Circle Cliffs and Capitol 

Reef areas to the White Canyon areao The close! genetic rel~tion ·of the 

Shinarump conglomerate and the Chinle formation has been verified by ob­

servations in the Circle Cliffs and Capitol Re~f areaso At a few places 

in these areas greenish-gray claystones 1 interstratified in the Shinarump 

conglomerate, were clearly shown to be tongues of the Chinle for.mationo 

The Chinle formation contains several lithologic units that are 

distinctive over large parts or all of the area studiedo Recognition of 

these widespread units will aid materially in the analysis of the history 

of Chinle depositiono The lower third of the formation consists predomi­

nantly of greenish-gray claystone with interstratified sandstone, and 

corresponds to the lowest unit of the Chinle in Monument Valley (Gregory's 

wnn division of the Chinle formation)o In the Circle Cliffs, Capitol 

Reef and the western part of the White Canyon area, a prominent reddish­

orange siltstone or sandstone unit overlies the greenish-gray unito A 

reddish-brown siltstone or sandstone unit is present at the top of the 

0 0 
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Chinle in the Red House Cliffs~ Whi t .e "Canyon)) and eastern part of the Circle 

Cliffs area and corresponds to a similar unit in the Monument Valley area 

(Gregory 9s nAn division of the Chinle)o Beneath this top unit are inter-

stratified reddish siltstones and gray limestones that persist throughout 

the area studiedo These beds corre~p.ond in part to a similar unit in · the 

Monument Valley area (Gregory as ~B'' division of the Chinle) o 

Studies of Shinarump conglomerate pebbles seem to indicate signi= 

ficant changes in pebble composition, size)) sphericity and roundnesso The 

pebble composition in the Shinarump Cliffs is predominantly fine-grained 

quartz)) quartzite~ and cherto Eastward from the Shin~rump Cliffs to White 

Canyon fine-grained quartz and quartzite pebbles increase in number and 

• chert pebbles decrease; sphericity and roundnes.s increase; and maximum 

pebble-size decreases o These changes may reflect real paleogeologic\ 

variations or may be a freak of sampling to be checked by future worko 

Sedimentary structure studies indicate that the Shinarump conglom= 

erate was derived f rom a source to the southeast and south of southcentral 
"' .. ,.h' · .. 

~~ J.~f~ .. t ,.. 

' ~t "' '·lftaho These studies also indicate that the prominent sandstone in the lower 

part of the Chinle formation in the White Canyon area derived its sediment 

from a similar source in a similar directiono 

The sedimentology laboratory is processing s~ples collected during 

the 1952 field Seasono Preliminary investigation and standardization of · 

new analytical procedures to be applied in the study have been completed 

and will be used throughout the Triassic studyo 

During the next report period, the stratigraphic studies _group 

• will compile data collected during the past field season and, upon completion~ 
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submit an interim report summarizing the results. Field studies will be 

resumed in the spring of 1953 with work concentrated on the study of Triassic 

formations of the San Refael Swell and Interriver areas of east-central Utah. 

Ground-water studies 
by L. C. Craig 

Ground-water studies were begun in 1950 to determine the present 

and past ground-water conditions in the ore-bearing rocks of the Morrison 

formation, and the influence that these waters may have had on the genesis 

and localization of the ore depositso Results of this study have been sum-

marized in TEI-161, •Present and past ground-water conditions in the 

Morrison formation in southwestern Colorado and southeastern Utah," by 

Do Ao Phoenix. This will be transmitted to the Atomic Energy Commission 

during the next report period. 

Ground-water studies during this report period consisted of field 

and office investigations of the relation of .conglomeratic lenses in the 

basal part of the Brushy Basin member of the loci of uranium deposits in the 

top sandstone strata of the Salt Wash member of the Morrison. Tile results ··indl-. 

the outcrop or discovered by di~ond drilling are beneath lenses of the basal 

Brushy Basin conglomerate or are ben~ath the .·projection of such lenses. 

On~y 10 percent of the uranium deposits were not directly overlain by con­

glomerate or the p~ojection of a conglomerate lens.. These results will be 

transmitted to the Atomic En.ergy Commission as a ~ report, "Conglomer~t~ 

strata at the base of the Brushy Basin member of the Morrison formation as 

a guide to the carnotite deposits o~ th~.Morrison,~. by p. A. Phoenix. 

L 
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Transmissibi~ity studi~s :n:tad~ on Calamity Mesa, Montrose County, 

Colo.~· during 1950-51~ were extended during th~', summer of 1952 to Outlaw 

Mesa~ Montrose County~ Colo., and the relation of rock transmissibility 

to ore deposits was examined. The results o!i this work indicate that car-

notite deposits occur in rocks of relatively high tr~nsmissibility. 

Extension of the ground-~ater program during Fiscal Year 1953 was 

-planned primarily to determine the horizontal and vertical transmissibility 

relations of all the exposed sedimentary formations on the Colorado Plateau 

in order to test the c_apac~ty of the rocks · to -_ transmit ore-bearing solutions 

to the sites of known deposits. These objectives may permit the definition 

of routes of transportation by which the ore minerals were introduced to 

• the ore-bearing rocks, as well as permit partial evaluation of the chemical 

character of the ore-bearing solutions. Preliminary arrangements for the 

• 

required permeability determinations have been made and the studies will be 

started as soon as a geologist is available to undertake the work. 

Geobotanical studies 

Geobotanical researcha by H. L. Cannon 

The objectives of the geobotanical research project· are to in-

vestigate and establish the use of indicator plants and absorber plants in 

prospecting for uranium deposits. The project entails detailed field and 

laboratory st~dies of the distribution and habits of all species of plants 

found in uranium districts and study of the relation of these plants..: toj )the 
., ... .-.,,. ··--~-~ ..... - "lo 

geochemistry of ore deposits • 

F 
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Short reconnaissance ·studies were m~de a.-t .. ~ Ventana Mesa~ Sandoval 

County, New Mexico, and on ~lk ~idge, ~an Juan County, Utaho At La Ventana 

Mes~ a ur~ium-bearing coal bed of early Tertiary a~~ is capped by a massive 

sandstone layer 60 feet thick~ which forms the top of the mesao Prelimin­

ary samples of trees g:ro~.~ng on the sandstone cap indicate that the trees 

are rooted in fractures and that uranium is being absorbed from the coal 

bed belowo As a result of the preliminary reconnaissance, the vegetation 

of the area, was systematica~ly sampled to ~id in locating ore trendso On 

Elk Ridges> the or~-bearing Shinarump conglomer~te is covered foz: the most 

part by talus o Preliminary sampling indicates that uranium is absorbed by 

trees growing on mineralized portions of the outcropo Additional sampling 

is planned for next summer to test further the use of tree· analyses in 

prospectingo 

Three short reports were prep~ed on the results of earlier gee­

botanical reconnaissance at Te~ple Mountain, Emery County, Utah (TEM-482)_; 

the Marysvale areas> Piute Countys> Utah (T~-483}; and the Great Divide Basins> 

Sweetwater Countys> Wyoo (TEM-48~)o Further geobotanical research is recom-
. -

mended in the San~~~~ Swell as a result of the relations between plants 

and mineralized ground noted at Temple Mountaino 

Ho Lo Cannon presented a paper entitled "Geobotanical methods of 

prospecting for uranium" to the AIME section meeting in Los Angeles, Califo, 

on October 24.9 1952o · 

An interim report on geobotanical results in the Yellow Cat area, 

Thompsons district, Grand County, Utah}) is in preparationo The report will 

present a statistical analysis of indicator plant distribution as related 

• 
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to dl:"illing resultso Of the holeb in the Yellow Cat area, 93 :percent of those 

drilled in a.~eas of indicator plants were in gro~d . classed as favorable for 

ore on the basis of geologic criteriao Indicator plants were present near 
... _ '. ' . ' ·:. -- . 

81 percent of the drill holes containing ore, near 54 percent of the holes 

containing mineralized rock of sub=ore grade:J and near only .12 percent of 

the umnineralizedholeso Plans have been made for further use of geobo~~ical 

prospecting by exploration geologists as an a,dditional guide to future drilling 

in the Thompsons districto 

Plans call for completion of a geobotanical handbook by Ho Lo 

Cannon in the latter part of fiscal 1953o A large number of drawings of 

indicator plants already have been made as illustrations for this handbook~ 

• which is planned as an illustrated pocket guide for field men interested in 

learning and using indicator plantso Preparation of a library of pressed 

plant specimens will be continued in the Grand Junction office for use of all 

geologistso Results of several reconnaissance investigations will be presented 

in short reports for transmittal to the AECo Further research on indic~tor 

plants and their growth habits will be carried on in experim~ntal plots near 

Santa Fe~ No Mexo Field work on the relation of sulfur-indicator plants . to 

soluble sulfates in the soil will be continued in the Yellow Cat area$ Grand 

County 9 Utah 9 and on Deer Flats~ San Juan County 9 Utah~ in April and Mayo 

Gee botanical prospectings. by Po· F o Narten 

The principal obj6ctive of the geobotanical project in McKinley 

and Valencia Counties, No Mexo vas to test the use of uraniu,m absorber plants 

in prospecting the Jurassic Todilto limestone for uranium by sampling and 

• assaying branches of pinyon (Pinus cembroides) and one-seed juniper 



(Juniperus monosperma_). A second~ objective was to evaluate the use of 

indicator plants in defining uranium-mineralized ground in the Grants district, 

Approximately 3,500 samples of pinyon and juniper trees were col­

lected from the following land division areas in New Mexico in which tree 

roots might be expected to reflect the location of uranium in Todilto lime-

stoneg 

Township north Range west Sec, 

11 9 4,8 

12 9 4,9,33,34 

13 9 30 

1.3 10 15,16,17,18, 
19,22,26 

13 11 9,10,11,13, 
14,15,24 

14 11 18,19,20,21, 
28,29 

14 12 13,14,15,16,17, 
21,22,23,24 

About one quarter of the sam~les were collected for research pur­

poses or to check or define geobotanical anomalies. The results have shown 

that for practical purposes tree branches are more easily obtained, more 

uniform in content, and less liable to be contaminated than any other tyP~ 

of tree s~ple, Other parts of a tree may tend to concentrate large amounts 

of uranium but the difference is not outstanding~ In areas of possible 

contamination due to ·mining activity, peeled branch samples were collected, 

A content of 1,0 ppm uranium in th~ ash w~s used as indicative 

of mineralized ground, On this basis all known ore bodies or mineralized 
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ground over which trees were sampled were by the tree branch analyseso 

In addition~ confirmation of geobotariical was indicated in several 

areas by lat~r geologic explorationg and mineral ground is now being, 

found .J.n th~ one area specifically drilled on tre branch anoma.lieso A more 

complete appraisal of the technique must necessar await the results of the 

AECUs proposed drilling program or of drilling by private industry on the 
. . . I , -

anomalies outlinedc Of particular. interest would be exploratory drilling on 

those anomalies· along or near fault trends and in areas where the probable 

depth to. the· Todilto limestone is 60 feet or more A few of these areas were 

outlined· in a field report submitted trict Geologist, District 

6~ on October 28 entitled "Preliminary recommenda ion for drilling based on 

geobotanical prospecting"o Two other field r s citing work and recom-

mendations for exploration ·on private leases in s Co 26, To 13No, Ro 10 Wo 

and seco 3Q 9 To 13No Ro 9Wo 9 McKinley County were also submitted to the AEC 

District Geologist on August 29th and October 15o 

Detailed studies of indicator plants in the Grants district were 

base map ~tf. a one . square mile area in secs,l3 a.nd 24, To 13 No, Ro 10 \61, and 
' . ~ . 

s out in this area, which-

is between two of the largest active mines in the Morrison sandstoneo Several 

f~vorable areas were outlined~ but interpretation is complicated by the high 

selenium content of the Morrison shaleso se (Oenothera eae.spitosa): 

found to be associated with Astragalus plants all known deposits and 

favorable . areas may prove to be an additional cator planto 
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-No further .field work is planned in the Grants district at the pre­

sent timeo Resampling has been complet~d of all significant areas except in 

To 14 No.P Ro 12 Wo for·which ,no analytical data were _av~ilable in the · fi~lcio 

This township, according to geologic criteria now used by the AEC in the 

Grants dlstrict~ is considered to be unfavorableo Recommendations on sections 

or groups of sections will be submitted to the AEC District Geologist as the 

ana.lytic~l information is available, concurrent ~ith the preparation of an in­

t erim reporto Drilling by the AEC will probably not begin until the spring 

of 1953 so that an additional report summarizing the v~lue of geobotanical 

methods of prospecting· in the Grants district will be prepared in late 19?3o 

Resource appraisal 
by :W:o I~ .. Finch 

The resource studies are designed to obtain a better evaluation of 

data on the distribution, reserves~ and production of uranium ores on the 

Colorado Plateau.\) to assist in providing a basi-s for the Atomic Energy Com-

mission 8 s policy.\) to aid in preparing long-range plans for mining and milling 

operations.\) and to help in selecting areas for future exploration. 

District appraisal studies 

The objectives and functions of this project are to compile pro-

duction and reserve data~ to prepare special reserve studies, and to supervise 

and guide part-time resource studies by exploration and geologie mapping 

geologistso The compilation_ of production and reserve data is being assumed 

by the Grand Junction Exploration Branch of the Atomic Energy Commission, 

thus eliminating.\) for the most part, this task from the district resource 

studieso The project is ·also processing drill core and other assays and 

- .' ' • .. ' . 
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distributing results to thost! concernedo 
L 

During this period the following Preliminary Reserve Statements were 

_ prepared~ Statements 24~ 25~ and 26 of rese'rve blocks A~ Bp and C respectively, 
. I . . . 

on the Dolores bench, Montro:se County, Coloo~ by Do Ao Jobin were transmitted 

in November as TEM-262, 263, and 264 respecti velyl TEM-298, "Preliminary 

report on the uranium and vanadium resources of the Entrada sandstone~ western 

San Juan Mountains 9 Coloo," loy Ao Lo Bush and Leonid Bryner is in preparationo 
- . . .. ,_ .. . .. j 

- Plans call for the preparation of prelifinary reserve .statements 

as warranted by the results of explorationo The l cope of the district re­

source studies is being modified to coordinate wif h resource appraisal plans 

of the Grand Junction Exploration Branch of the Atomic Energy Commissiono 

Pre-Morrison resource appraisal 
, ""=f'= J 

i ~. •-:- -~ .. ,. ~ --~· .• 

The objectives of the pre=Morrison resoUrce appraisal are to obtain 

an evaluation of uranium deposits in pre-Morrisonlformations~ particularly 

the Shinarump conglomerate 9 and to determine habits of uranium occurrences in 

pre-Morrison rocks and to compare these with habi s of Morrison uranium 
1 • • -

deposits .~n hop~ of estab,lish:i.ng .factors common to uranium deposits of the· 

Colorado Plateau9· with the objective of determining areas. favorable for 

exploration, or areas in which geologic mapping o~ specialized geologic 

I are desirableo 

studies 

During this reporting period uranium deposits in pre-Morrison rocks 

were examined in 8 uranium mining districts of the Colorado Plateauo The 

Yellow Jo~ mine 9 San Juan County 9 Utah; Lucky Strike mine~ Emery County, 

Utah; Silver Falls mine, Garfield County~ Utah; and parts of the Monument 

• Noo 2 mine 9 Apache County 9 Arizo were mapped in detailo Selected rock samples 

-.88th !DEN I IMI 
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were taken for thin and polished sections, stripping film, spectrographic and 

chemical analysis 9 and mechanical analysis. 

Broad areas generally favorable for ore deposits have been delimited 

on the basis of ore habits and other geologic criteria in Monument Valley, 

Red and White Canyons 9 the Elk Ridge area, the San Rafael Swell, and the 

Inter-river areao A preliminary report will be written on the general ap-

praisal of deposits of pre-Morrison formations showing these favorable areas 

and including an account of zoning of deposits and other features. After 

study of all available data, an interim report o~ a more detailed and complete 

nature will be prepared. During 1953, the resource appraisal program will 

continue to gather data to obtain a better understanding of the . resources and 

habits of uranium deposits in pre-Morrison formations. 

Claim map compilation, by No Ko Mobley 

After searching of public records and making field checks to locate 

claims, three claim maps were prepared in March 1952. The claims are plotted 

on ?!=minute topographic quadrangle maps, which arw transmitted as TEM reports. 

The three completed claim maps are TEM-345, 346, .and 347, and cover the Para­

dox quadrangle 9 Montrose County; the Gypsum Gap ·quadrangle, San Miguel . 

County~ and the Uravan quadrangle 9 Montrose County, all in Colorado. 

Work is nearly complete on 10 more quadrangle claim maps. With 

transmittal of these 10 maps~ the preparation of claim maps for the eighteen 

7i=minute · quadrangles in southwestern Colorado will be completed. 

, .... Q1MJ.uztfiJIMr: · 
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Cenozoic studies 
by Co Bo Hunt 

0 

able 

bear 

The Cenozoic histlory of the Colorado Plate~u l~ely has consider­

bearing on the problej s of oxidation of the uranium deposits and may 

directly on the proble~s of their origin and mode of oceurrenee. Partly 

with this in mind the General Geology Branch of the Geological Survey has 

been studying aspects of the Cenozoic history of the Plateau as part of their 

general geologic studieso 

The objectives of the program are to learn as much as possible 

aboutg 

lo The history of the orogenic and epeirogenic movements -to 

~ which the Plateau has been subjectedo 

2o The history~ including the mechanics of intrusion, differentiation, 

and pneumatolytic processes in and about the igneous bodies on the Plateau1 and 

3o The stratigraphy of the glacial, alluvial, colluvial, and eolian 

deposits on the Plateauo 

A summary of present knowledge of the Cenozoic history of the 

Plateau is being preparedo 

Orogenic and epeirogenic movement~ 

Th~ orogenic structures that may have contributed to localizing some 

of the uranium deposits are b~ing mapped as part of the geologic mapping pro-

gram; dating of the movements on these structures is a primary concern of 

the Cenozoic studieso 

Fairly good evidence has been found to indicate several stages of 

~ .orogenic deformation during the early Tertiaryo Around the edges of the 
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Plateau are indications of several ~~ages of late Tertiar,y_ and ~aternary 

orogenic deformationo The epeirogenic _. up~ift of the _PlateB:U is believed to 

have started in the _Oligocene or _early ·Mioceneo Until that uplift occurred 

the Plateau was a lowland, in large part with interior drainageo 

Stratigraphy of glacial_ and other . Qyaterny:V . depo~~ · 

Stratigraphic studies of the ~aternary deposits seek to develop 

information about the clima.tic changes and resulting changes in ground-water 

level and type of .weathering that may ~ave affected the uranium depositso 

Along the Colorado River, for example, . pe~ the mouth of White Canyon, exten-

sive spring deposits were found interbedded with gravel fill believed to be 

of Wisc~nsin ageo The spring d~pos~ts indicate a very high ground-water table 

'during that pluvial cycleo 

Field work during 1952 confirmed the reported scarcity of pre-

Wisconsin glacial deposits in the High Plateaus of Utaho Quaternary deforma-

tion in the High .Plateaus is indicated by faulted and tilted Quaternary 

deposits and is supported by present seismic activity in the regiono The 

Wasatch Mountains of centf'al Utah w~re uplif~ed about 1,000 feet in' 

Pleistocene time; this uplift together .' with the scarcity of pre-Wisconsin 

glacial deposits in the High Plateaus sugg.ests that the High _Plateaus may have 

been uplifted considerably during Quaternary timeo 

Intrusions and volcanism 

A ~eologic map of the Henry _Mountains region, Utah, was _published as 

Oil and ~as . ~nvestiga tions Map OM-131 in ~une 1952 o :field mapping in ~he .La 

Sal Mountains, Utah, was completed during the summer and a pre.liminary general 

• 

• 

geologic r~port and map is being pr~pared for transmittal to the Atomic Energy- • 
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Commissiono T~-)54.)2 . "Radon in the Dillon ~unn~1 in Miner's Basin9 north ~ 

Sal Mountains 9 Grand Coml:ty, Utal)-P~ by ·Henry .,Faul and Go Bo Hunt 9 was trans= 

mitted to t~e Atomic E.Pergy Commission in, S~ptember 19_52o The source of the 

radon in the Dillon tunnel in the north La. Sal Mountains still is not knowno 

R~ck samples of th~ hydrothermal and differentiation series are being analyzed 

for uranium and other trace elements; ·these analyses may show a pa:ttern of 

occurren?e of the radioactivityo Field work in the La Sal Mountains indicates 

that the alkalic m~mbers of the differentiation ~eries generally giv-e _li higher 

than background count with a geiger countero 

Mineralogic studies 

• General mineralogic studies 9 by Lo B o Riley 

· ~e obj_E!ct.ives of the m~n~ralogic studies program are to identify 

the minerals ·or the uranium de.posits of the Colorado Plateau and to determine 

the composition~ structure~ distributionj and paragenetic relationships of 

the minerals in order to contribute to an understanding of the habits and 

origin of the depositso 

.A: primary objective of the field season o·f 1952 was to obtain mineral 

samples with a wide geog~aphic and stratigraphic distribut~on on and near 

the Colorado Plateau~ in order to determine common associations of minerals 

and types of oreso Mineral sample suites were collec_ted in all the major 

mining districtso This mineral sampling was combined ,in part with the col= 

lecting of samples suitable for isotopic age determinations by Lo Ro Stieff 

and To Wo Sterno In _addition 9 a special mineral collection was made for an 

• intensive study byDo Ho Johnson of the mineralogy at and near the Monument 
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No o 2 mi~e ~ in. _Ap~che County, .A!iz. A preliminary collection of ore spe.cimens 

at .Pumpkin Buttes, Wyoo, was ma_de for comparison with the Plateau ores. 
' ' -.. . -· ~ .•. " .. 

In th_e course of fi~ld work, rich black uranium ore was observ~d 

to occur in enyirolliT?-~nts protected from oxi~a~~on, such as at depth, under 

a considerable cover, _near the heads of canyons, or well within ,larger oxide zed 
' • ..:~ - • t' ' • • •• • • • • • • • • •• • • • ' • • . ~ 

ore bodieso The rich :black uranium ·ore was commonly surrounded by a black 
<• . : . · · c· •· · .-. ' '• • • <> ; •• • ''• · ' '• .'.'· • • • • ' '• 

vanadium~rich or~o !h~. association of the b~S:ck ore with sulfides was _observed 

in enough places to suggest ~ genetic relation~hip between the two. 

The study o~ the m~eralogy of these black ores has progressed 

satisfactorilyp although much ~emains to be doneo Uraninite is widespread 

and commonly associS:t~d with carbonaceous material. A black :t.etragonai 

• 

uranium m~neral~ tentatively rt.amed "c.offinite," first discovered in a sample • 

coli.ected for isotopic age studi~s from the _ Arrowhead mine, ~~I-280, has _been 

found in several more localities on the . Plateau; ~his m.ineral is a si~icate, 
but probably contains some arsenic and_vanadiumo One occurrence is at the 

Bowknot locality, Green River district, Utah, in the Shinarump formation; its 

other known occurrences are in the Morrison formation. Another newly-discovered 

black m~neral, t~nt_atively nam~d "lumsdenite," has b~en isolated from samples 

from the _La . Sal mine, Ga,:teway district, ~~oo; it is a vanadium mineral, with 

a blade~like struc:tureo 

Two other minerals th~t ,ll,I"e being studied rat~er intensively are 

melanovanadite from the mines in the LUkachukai Mountains area, _Arizo, and 

~zippe~te" from Capitol Reef, Utah. Melanovane.-diter was previously known 

only from Minasragra~ Peruo The "zippeite" from Capitol Reef differs from 

"standard" zippeite in its . :X::-~ay powder pattern, and its optical properties 
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indicate tl\at it is monoclinic rather than o f thorhomic. The first occurrence 

of novacekite in the United States was discorred in a sample collected in the 

Laguna area, N. Mex. 9 this uranyl arsenate may be an indicator of above-
'·.< .. ·~.. . . . . 

average concentrations of arsenico Sru.:npl~s ollected from the Huskon claimi> 

near C~eron 9 Ar_izo 9 show a considerable con entra.tion of cobalt and nickelo 

R~ports by _Ao Do .. .'Weeks summarizing the mineralogic studies _(T~=4.31) 

and the clay studies .{TEM-43?). were transmit ed to the Atomic Energy Commie= 

sion in July 1952o These reports 9 together ith ~ report on a study of some . . . . . . I . . 

Uurassic Snd .Cretaceous .claystones .and siltsr nes, and a note on.the occur-

rence of bayleyite, were abstracted in TEI-2j0• .A report, . "New occurrences 

of rauvite, n by A • . D. Weeks, is now being edf ted. Two papers being written 

at pr~sent are g "Identification and occurrence of uranium and vanadium 

I 
m~n~rals on the Colorado Platea-q,~ n by _A,o Do reeks and Mo _Eo Thm~pson.P ~d 

"Description .and occun:ence .of montrosite," fy .A. _D. Weeks; the latter may 

include or be accompanied by an article on tre structure of montrosite by 

H. T. Evans, who has found tha.t its structurr is similar to that of diaspore 

and geothi~•~ and that its correct formula is VO(OH) or (V1Fe)O(OH)o 

A paper :~itled :. ~Mineralogic studie l on the Colorado Plateau". was 
. ' 

present~d by Ao Do. Week~~ at the . Geological S ciety of. America meetings in 

Boston Novo 12-15 9 ~9?2o An exhibit of Colo ado Plateau minerals was shown 

during this meetingo 

Work plann_ed consists of continued study of the mineralogy of mat-

erial collected on and adjacent to the Colorado Plateauo Several. discussions 

b:etween various members of the Geochemistry and Petrology Branch~ have been 

• held under the direction of Robert Mo Garrels~ toward undertaking research 

...:..~---· -~ _-_. -- - - . 
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studies on vanadium clays~ vanadium oxides and uranium-vanadium compounds, 

especially their structure, synthesis and stability ~elationships, and these 

studies will be integrated wi~ the min~ralogic studies. 

Distribution of elements _;)ly,_B., ,Jl. 'Shoemaker<1
'1 · • ·-:. · 

. ' ... .- . 

The distribution of elements project is planned to investigate the 

relationship between ur~ium deposits, host sedimentar.y rocks, other types 

of ore deposits~ and igneous rocks in an effort t9 determine criteria for 

recognition of areas containing ore deposits. In addition, special search is 

being made for new geologic environments favorable for uranium deposits and · 

for new types of uranium depositso Preliminary studies have yielded encour~ 

aging results which are summarized in TEI-275, "D~stribution of ore deposits, 

• 

and spectrographic analyses of some rocks . and o.res on the .Colorado ~;tateau," • 

by Eo _Mo Shoemaker and Lo B. Riley, in preparation. A map of the "Uranium 

region of the Coiorado Plateau," by Eo Mo Shoemaker and R. G. Luedke, ~howing 

the ore deposits of the area, is being issued as TEI-279. This map was 

originally planned to accompany TEIR 275, but was issued .. s~parately so it could 

be placed on open-fileo 

The distribution of elements program is divided into three separate 

phases g (1) distribution of elements in the bedded ore depo~its, (2) .dis­

tribution of elements · in the sedimentary rocks, and (3) distribution of 

elements in the igneous rockso · Although the work of the program was recessed 
., 

from May 31 to September 15, progress has been made in all three phases. A 

f.ile of about 5~000 pulp samples of ore shipments to the mills, r~presenting 

about 400 uranium deposits~ has been collected and catalogued. Processing of 

these samp~es for analysis has beguno •• 
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A suite of 30 new analyses o~ Jurassic and Triassic sandstones has 

been obtained from samples col~ected by the stratigraphic studies programo 
., . . • .. .. .;: ' ···.:-·- . -. . . ' .. ·' --~- . ' .. - . ·.. . . ·~ - .. . 

Abqu.t 70 samples _of se.dimentB:I"Y rocks~ r~nging in age from pre"':'Ca.mbrian to 

Eoc_ene~ have been collected in the fieldo · The s~udy of igneous rocks _has 

included reconnaissance study of the Ute Mountains, La ~lata County, Coloo, 

t o guide s~p~e coll.ection, as .well as collection -of about 150 samples of 

igneous rocks representing most of the laccolithic intrusions in the northern 

and centra~ part oftl'le J>lB:t~au, part of the lamprophyre intrusions of 

:Nav'ajo~Ho·~~'- Res~rvations~ ~nd m~st of the volcanic fields on the periphery of 

the Colorado Plateau. · Mo~t of the _areas of outcrop of pre-Cambrian rocks on 

the P~ateau haye been yisited and sampledo 

Noteworthy results of the work since June 1, 1952 inc~ude th~ 

delineation of the structure of the ~teMount~ins and the discovery of a 

zonal arrangement of or-e metals adjacent to a dik~ of p:yrocl~st~c lamprophyre 

at Garn.et Ridge, Apache County, Arizo The Ute Mountains contain about 30 

major laccoliths ~~diating from t~o stocks~ Sulfides and ore deposits are 

found chi~fly in one laccolith and not in ·the stocks o Spectrographic analysis 

of drill core ~amples · fro.~ the Garn~t Ridge are~ have revealed a well-defined 
~~: ,, 

distribution pattern of m.-.tals normally associated ·with uranium ore adjacent 
. . . .-· .~ 

to a dike of comminuted minette. Small pockets of rich uranium ore occur along 

the dike which is related 'to a diatreme in an arrested stage of development. 

·Field wo.rk . will be continued until late December 1952o During the 

next six months samples colle~ted will. be prepared and analyzed spectro­

graphically and chemicallyo Many samples ,will be studied petrographically 

and py other means as well. A progress report summarizing the results of 
.· 

·- i!tJJMJ'R't!· 
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this work will be prepared by July 1953o 

Geophysical investigations 
by If. ·A;, Black 

Geophysical investigations have been carried out in connection with 

t he Geological Survey's search for uranium deposits o~ the Colorado ·Plateau 

sine~ 1949o Studies have been made to determine the applicability of various 

geophysical methods of prospecting to the solution of geologic .problems con-

nected with the occurrence of uranium deposits. As a result of magnetic, 

geothermalj) and electrical studies, it was determined that electrical methods 

are most applicable as an aid to prospecting for uranium deposits in the 

Morrison formationo The recent extension of geologic investigations to 

Triassic areas has provided new areas for geophysical investigations and 

new problems to which various geophysical techniques can b~ applied. 

Natural potential, electrical resistivity, and gravity surveys were 

made on Koley Black Mesa, Monument Valley, ~iz. The aim of this work was 

to det ermine if these geophysical methods could be used to locate and trace 

Shi narump channels cut into the Moenkopi formation. Preliminary interpretation 
. . . : 

of·the resistivity data indicates that electrical r~sistivity depth measure-

ments can be used to determine the trend and approximate shape of channels. 

Interpretation of the natural potential data has not progressed far enough 

t o permit evaluation of this method for channel location. Preliminary results 

of the gravity data show small anomalies. which may correspond with the channel 

trends. 

Electrical measurements using commutated current were also made on 

Koley Black Mesao Difficulty had been experienced here with direct current 

I $1 &III I I . L 2 Sh!WiiiQN 
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electrical methods due to high near-surface resistivities. A possibility _ 

existed that resistivity measurements made [ y using commutated current and 

balanced electrodes would be more amenable to solution by theoretical means. 

Comparison of the two methods indicated thj t the curve shapes were sub­

stantially the same 9 but that smoother curves were obtained with commutated 

currento 
I 

Electrical res i stivity measurements were made in a one and one-

half square mile ar ea near the Monument No. 1 mine in Monument Valley, Ariz., 

in order to f ind, if possible , a cont inuation of the Monument No. 1 channel. · 

These data have not been prbcessed as yet. 

Electri cal well=logging operations have been carried out in selected 

• mining areas in southwestern Colorado and southeastern Utah. Preliminary 

r sults indicate that a definite contrast exists between unfavorable, favor-

able 9 and mineralized sands in one area o Results from the other areas have 

not been determined o 

Field wor k has terminated until next spring. The winter will be 

spent in computati on of data and t he preparation of reports on geophysical 

investigations at La Sal Creek~ Grand County, Utah; Ko~ey Black Mesa, 

Monument Valley~ Ariz o~ and Monument Noo 1 mine, Monument Valley, Ariz. A 

summary repor t on el ectric well-logging operations is in preparationo 

Work pl anned for t he next field season includes refraction seismic 

tests over channel area ~ gravit y and magnetic surveys in connection with 

regional geologic problems on the Colorado Plateau, electrical studies in 

selected Triassic areas~ and electric well-logging in selected Morrison 

• areas o 
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Original-state core studies 
by G. E. Manger 

The objective of the original-state core study is to provide 

basic data on the physical and chemical properties of ore-bearing and 

country rock where the amount and composition of the interstitial water 

in the rock have not been changed radically by the flushing action of a 

water-circulating drilling medi~. Basic data such as the percent inter-

stitial water saturation, chemic~l composition of the interstitial water 

and the host rock, anc;t t-he porosity, permeability and electric~l conduc­

tivity of the rock should ass~st materially in the interpretation of 

data obtained by curren~ _geophysical and geologic exploration. __ It is 

possible, too, that such data may reveal other relationships that would 

suggest new or modified techniques of exploration. 

During the summer of 1952, two holes about a quarter of a 

mile apart in the Long Park area, Montrose County, Colo., were c:;ore-

drilled to a depth of approximately 300 feet. Oil-base-mud core drill­

ing was .used to recove~ , cores containing the original (interstitial) 

water, and air core drilling was used principally to obtain rock speci-

mens suitable for resistivity and elastic constant measurements. Gamma-

ray and electr.ical logs wer~ obtained for the two drill holes~ When co~ 

pleted, the chemical and petrophysical analyses of the cores will be eval­

uated for significant interrelationships and also for corre~ation with the 

logs. - Laboratory wor~ so f~r has been confined to a measurement of the 

radioactivity o! the core samples. 

.. 

• 

• 
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Core recovery by air drilling was go~d and by oil-base mud drill­

ing was excellent o For e~ple~ in drill hole LP-530, complete recovery of 

oil=base mud cores was obtained in t he interval from 243 to 293 feet. 

Core drill ing demopstrat~d a quasi-permanent ground-water level 

at 200 . feet in the· st~cturally higher and locally well-mineralized drill 

hole 9 whereas the structurally lower and poorly mineralized d~ill hole was 

found to be dry to the final depth of 292 feet. The drill:i!!g .. O.emonstrated 

that much or all the wat~r e~using "collars" o.f drill cuttings .in one of 

the drill holes was deriyed from condensation ·of water vapor frpm the 

drilling air " 

A progr .ess repQrt .s> TEM=509, by G. E • . Manger of the Geo~ogical 
eJ 

Su.rv~y and Gecrge Lo Gates of the U o s·" Bureau of Mines, de~cribing last 
I 

summer 9s field results~ is being prepar ed for transmittal to the Atomic 

Energy Cornmissio~ " Laboratory tests~ pl anned for the next few ~onths, 

will be done by the Ue S" Bureau of Mi nes in ·San Francisco, Calif., and 
. . . I . . 

College Park» Md o.s> by t he Geological Survey in Washington, D. C. and 
j . . 

Grand Junetion9 Colo o~ and probably by t he Pennsylvania State Oo+lege. 

Another report will be issued upon t he compl,tion of these inve~tigations 1 

or$) if it appears advisable$) upon compl etion of a part ·of them. Whether or 
. J 

not more core drilling will ~e done next summer depends considerably upon 
. I 

the results of the laboratory investigations over the next few months • 
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The objectives of the work are: to study distribution of rocks in 

which uranium occurs by geologic mapping and the measuring of stratigraphic 

sections; to study the habit of occurrence of uraniferous deposits, and to 

use such knowledge as guides in outlining areas favorable for the occurrence 

of uranium depositso 

Of the 400 square miles compr~sing the Pumpkin Buttes area, approx­

imately 100 square miles were mapped in some detail on aerial photographs, 

and 120 square miles were mapped by reconnaissance methodso About 7000 feet 

of stratigraphic section was measured. Approximately 300 localities , wer~ 

examined on the ground where anomalies were reported by U. S. Geological Sur-

vey and Atomic Energy Commission planes equipped with scintillation detectors. 

Some of the larger uraniferous deposits were mapped in detailo Physical 

exploration in the area consisted of about 2700 feet of drilling with a jeep­

mounted auger~ and excavating about 5000 cubic yards of earth by bUll-dozingo 

Uraniferous deposits in the Pumpkin Buttes area occur in thick, 

lenticular~ cross-bedded, reddish-gray to pink, medium- to coarse-grained 

sandstones 500 to 950 feet above the base of the Wasatch formation or lower Eocene 

ageo Areally~ the known deposits appear to be concentrated in a north-south 

belt 30 miles long and 15 miles wide. 

Uraniferous deposits discovered in the area are of two types: 

(1} small irregular shaped concretionary masses containing much iron and 

manganese and showing a high uranium content, and (2) disseminated uranium 

minerals with little or no iron and manganese. Type{2.' deposits are larger 

,:11~,;·-=-· 
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but of lower grade than type (1); and were discovered late in the seasono These 
.. -· - I . . -.. . . . 

~~sseminB:ted-t!.Ile deposits ~fe _more nearly like the Colorado Pla~eau deposits 

than any found earlier in t~~ ~e~son in the _p,um~kin Buttes areao It is hoped 

that this type will :prove to be more _and extensive than type (l)o 

The total measured ore reserves are 60~000 lbso c.ontaining 2000 lbso 

of uranium. The total indicfted ore . reserves are 400,000 lbs, containing 

about ~3~000 lbso of uraniumo ' Inferred reserves have not been calculated 

because data necessary have not been c~mpiled and interpreted completelyo 

The f'ollowing lithologic features a.re commonly associated with 

uranium deposits in this area and are useful guides to favorable ground: 

1., The presence of reddish-gray to pink sandstoneso 

2o The presence of carbonaceous material in or below such sandstoneso 

3o- The presence of manganeseo (True only in the type (1) deposits)o 

More detailed geologic mapping and detailed stratigraphic work 

should be done to assist in determining the origin of the uraniferous de-

posits and to outline the favorable area for future prospecting. 

Black Hills, South Dakota 
by Wo :Eo Bales 

The ob~eetives of this project are to develop criteria for the 

recognition of ground favorable for the occurrence of uranium within the 

sedimentary formations of the Black Hillso These criteria are being de­

veloped by both detailed and regional geologic investigations of the known 

occurrences of uranium in the southern Black Hillso It- is hoped that through 

the application of such criteria to the reconnaissance and exploration of the 
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I 
Black Hills area 9 the known deposits may be materially extended and new de-

posits of uranium found. 

The formations of the Inyan Kara group are composed of sandstone, 

siltstones~ and claystones deposited in a terrestrial flood plain environ-

·ment o Each formation varies widely in litho logy both vertically and areally. 

The uranium oc.eurrences are in permeable sandstones wh~ch are both 

overlain and underlain by an impe~eable layer of claystone whieh may range 

in thieknes~ from a parting to a bed of considerable thickne~s. The eco~ 

nomic carnotite deposit~. occur most frequently in thin continuq~~ layers of 

sandstone (from 1 to 5 feet in thickness), but they also occ-g.;r_in thicker, 

more massive sandstone ~uch as the deposits in the lower h~lf .9f _:. the Lakota 

formation in Craven Canyon • . The · latt;r deposits, however,,_; are l~ss likely 

to be economically m.inable :-.and are more likely to be spotty ... a~d of lower 

grade than deposits in thinner bedded sandstone. 

Thus with the extreme lateral facies changes that are known to 

occur within the Inyan Kara group, and the varied sequences of deposition 

it appears that economic concentrations of uranium may oeciur throughout the 

stratigraphic section of ~he group and at various places Within the sedimentary 

rocks of the southern Black Hills. 

Carbon is widely distributed within the group eith~r as free carbon 

(plant imprints~ wood rEml(J.ins) .· or in the form of coal or other hydro-7arbons; 

however)' it bears no cons:tstent relationship with the uranium deposits • 
. ,.. . . ··. -

Oxides of iron are intimately associated with tqe uranium occurren.ees. 

Iron sulfides (pyrite) have been noted in unweathered non-mineralized _sediments 

• 

• 

• 
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and may be a source of an a~id ore=~arrying solution. 
I 

A halo of "pinkY' hematite stainJd sandstone ~round the deposits 

of carnotite is usually more or less well [developed, and may offer a 

larger target for physical exploration and a useful criterion for pros-

peetingo 

Pl ans for fu:t'!r,e ~ork in this area call for a continuance of 
I 

regional stratigrapbi~ s'tudies in the district to determi:P.~. the more 
. . I 

signifi~ant chara~teristics of the uranium=bea.rtng formations .. in com-

parison to the non=ore bearing formations~ and determination of the 

criteria of ground favorable for uranium occurrrnees in particular por­

tions of a for.mationo . 

It is planned to continue geologie intestiga~ions .of the 

larger uranium deposits in the Edgemont area as lthey ar~ ' 4eveioped to 

find out as much· as possible about the eharacte~isties 1
,6!, · .. ~he ~·uranium 

occurrences and the relationship of the se ocelir~ences to their host rocko 

Plans also Call for cont~anoe of gelehEmdcal arid iidneralogic 
I 

investigations) of ura~ium . oc~urrenees with refe}ienee t<( (1) '- t~e mode or 

origin of the metals.9 cmd (2) c·onditions of transportation m;td preeipi-

tation to assist in the ~ontin~:ted development o£ criteria -o.r .. tavorabil­

ity for the occurrence of uranium deposits o 

Detailed geologic exa.Iriination of occurrences ,of .. dis~eminated 

uranium minerals in the Minnelusa fo~ation .will, be undertaken even 
1. .. •., . ' · . • •. 

though the known occurrences are notF at present, of eeonomie ~ significance. 

These occurrences :fJontain c~nsiderable quantities of sul;>Inargi~al ore and 

may extend over a mach larger area than is now known. 
' . 

~ • • u • ' ~. j; 
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SEARCH FOR AND GEOLOOY OF URANIUM IN VEINS, IGNEOUS ROCK, AND RELATED DEPOSITS 

General geologic studies 

Relation of uranium to post-Cretaceous vulcanism 
· by R. R. Coats 

This project, having for its pu~ose the investigation of the 

relat ionship bet ween uranium aqd post-Cretaceous vulcanism. was initiated 

as a r esult of the observed apparent close geographic relation (Kaiser 

arrl Page~ TEI"'"'l68, p o 11) between Tertiary volcanic rocks and . structur­

ally eontrolled uranium depo.sits in the southwestern part of the ·united 

Stateso Some of these uranium deposits occur in, or appear ~ from the 

structural relationships " to be genetieall7 related to intrusives of 

Laramide or l at er age (King, ~t al, TEI-168, p. 18). 

Field work was commenced by the writer on September lQ; and 

suspended on November 11 • . WQr~ was performed in Utah, OregQn, Wash­

ington~ c·alifornia and Neyada. 

Because of th~ great scope and indefinite limits of _th~ 

project a s stated~ it was at o~ce apparent that certain selected 

aspects of the problem should be attacked first, in order that results 

from the earlier parts of the work might be applied later. . :tt sf)eme-d 

probable t hat t hree aspect~ : of this problem would be most amenable to 

attack and most l ikely tp __ A.eld results useful in further ,work · o~ the 

broader problem. of. the search tor and study of uranium depo~its. Studies 

of ~aoh of t~ese several aspects are not mutuall7 exclusive, but can, in 

J 
J 
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~ome mea.eurel) be carried on ~imulta.neously ~' The three aspects are: (1) 

regional variat~ons in the primary dis t ribution of uranium content of ig-

neous roCk bodies and its relation to variation in distribution of other 

elements~ (2) primary variation~ in t he distribution of uranium within in-
I 

dividual igneous ro~ masses~ and (3) ep igenetic variations in the distri-

bution of uranium in ig~eous roc~ ~od~es . 

Met}?.ods _that __ a:r>~ O):f' wi~l _ be used ip. t his project include: (1) field. 

e:x:amina t iol'! . and _saU1_pling o_:f bodies of s elected types of igneous rock; (2) 

radiometric and petrographic analyses on 

~ample~ collected from sueh rock bodies, and _(3) chemical and spectrographic 

~tudies on minerals genetically associated with post-Cretaceous vulcanisn • 

Be~use earlier studies have shown t hat rhyol~tes and granites, i.e., 

the siliceous pol~ of differentiation, generally have the highest content of 

radioactive elements 9 it was determine4 to concentrate preliminary work on 

rhyolitic ro©ks$ The level of radioa ctiv i ty in basic rocks is so low that 

regional variations in primary radioact ivity would be of the same order of 

magnitude as random fluctuations in counter readings. Any study of such 

rocks would require extensive and careful sampling, and field radiometric 

measurements would necessarily have to be more time-consuming than would 

be the ~a~e if on~ were dealing with rocks having a generally higher level 

of radioactivityo 

Be©ause some possible causes of vari a t ions in radioactive content 

of rock masses~ su©h a~ the possible es cape of radioactive elements 
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dur~g crystallizat ion, or as a result Qf unrecognized post-consolidation 

alterationi oould be avoided by using glassy rocks, or glassy phases of 
'- . 

rocks ». primary emphasis was placed upon the ~nation and sampling of 

glassy rocks in t he search for possible regional variatiqns. , J;.ocal var-

iations wer e sought in both glassy and holoertstalline or hypoc·rystalline 

bodies o Field examination was done in part with the aid _of an NICC Geiger­

M-llllel" ~ount er 51 Model 2610A, and in part with a Nuclear Research Corpor-

ation s~intillation rate-meter. The latter is an instrument of a new de-

sign51 and t he long=ter.m reproducibility of its measurements is doubtfUl. 

For t hi s reason~ firm conclusions on regional variations in relative 

radioactivity mttst await the results of laboratory "WOrk on the samples 

colle©ted. The scintillation meter is probably more reliable in measur-
, 

ing lo~al variations over short periods of observation. Background with 

this oounter was about 0.008 mr/hr. 

Rhyolitic rocks were studied ;and 'sampl.es coll$cted. · ~n the 

follGwing -areas& Beaver and Juab Counties, Utah; Lander, Humboldt, 

Pershing» Esmeralda» Washoe and Storey Counties, Nevada; Lake, Baker 

and Desc~~s Counties~ Oregon; Chelan County, Washington; Modoc, Sutter, 

Lake» Napa~ San Benito, Kern, San Bernardino, Inyo, and Mono Counties, 

California. Ro~ks studied range in age from Eocene to Pleistocene, possibly 

Reeent in some cases . 

Certain t entative conclusions are apparent as a ~esult of the 

work to date ~ but may need revision in the light of further labora~ory­

and field workg (1) In a glven small area, the younger rocks seem gen­

erally t~ be more r adioactive than the older. (2) Totai range of 

.·'·... ~..;,. · · , • -
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~ariation in certainly unaltered rocks was from Oo008 to Oo02S mr/hr., 

as measured with the scintillation ra·te-meter. (3) Glassy9 linaltered 

flows showed highly uniform radioactivity from place to place within a 

single formationo (4) Apparently. unalt~red 9 glassy vo1eanie domes also 

appeared very uniform throughout, but less so than flowso (5) Lithoidal 

(crystalline) intrusives ~howed significant variation from place tQ place • 

. This may be related to epigen~tic alteration, or to es·cape of' end.;;,phase 

fluids containing radioactive elementso (6) Pleist~certe extrusive~, al­

tered by hot spring or solfatarie action, showed either no c~ange in 

radioactivity~ or a slight reduction, as compared with the unal~ered :rock. 

This is interpreted to mean that uranium has, in general, been deposited 

from hydrothermal solutions in zones deeper than the extremely near•surface 

solfataric zone. Several sulfur, and sulfur .... alunite or alunite deposits of 

solfataric type were examine do . Sulfur samples were collect eO.. :with . a view 

of determining whether there exists any regional variation ~n . t~~ Qontent 

of trace elements» such as ' selenium$! that are in some areas as~0(!1:-a.ted 

with uranium. Radioactivity in such deposits was uniformly low; : this does 

not p~e~lude the possibil~ty of t,he existence of some relation bet~een ur­

aniunr~deposition and a deeper-seated type of aluniti.~ mineralization. (7) . 

In some places, rhyolitic intrusives, such as volcanic necks, showed appar-

ent ranges of the order of 100 percent in radioactivity from unaltered rook 

to bleached and argillized _(?) rock, the position of the alteration being 
'._.,,, 

controlled by post-consolidation structural features. 

The sampling and field examination of .post=Cretaceous volcanic 
( 

) 
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rock, to determine the possible existence and nature of regional variation, 
. \ 

will be extended '~o possibly significant areas not yet covered. The study 

of the relationship of the type of alteration to radioactivity in rhyolitic 

intrusives will be continued and extended. 

After the extensive phase of .the project is completed, it may 

appear desirable to enter ~ more intensive study of selected areas. 

Zonal relations of uranium deposits in metalliferous districts 
by B. Fo Leonard 

As .originally stated, the objectives of this project are to: 

(1) To test t~e _ validity of the writer's ideas on the zonal 

position of uranium deposits in metalliferous areas (TEI-270). The 

sall ent features have been presented principally in a. report by King, 

Leonard~ Moore~ and Pierson and in a talk delivered at the recent meet-

ings of the Geological Society of America by Leonard. 

(2) To find and make appropriate investigations of new uran-

ium deposits. The emphasis of the project is on the development of 

geologically=based pro~peeting guides to delimit areas most favorable 

for the occurrence of uranium,deposits within metalliferous districts. 

Knowl edge of the local geologic factors must be applied to delimit es-

peeially favorable areas .within generally favorable zones. There is 

little likelihood of ever being able to pin=point a specific uranium de-

posit by using so broad a concept as zoning; for, at best, knowledge of 

mineral zoning is a statistically-based guide, not an infallible or abso-

lute guideo Uranium deposits are not confined exclusively to metalliferous 

• 
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districts, or at least not to districts from which considerable quanti­

ties of metals have been produced. Uranium deposits in non-metalliferous 

districts fall outside the scope of the current investigation, though 

eventually it may be possible to relate such deposits to broader patterns . 

of mineral zoning~ 

The factual :da:t.B: obtained during the report pe rlod ~ve come 

from two sou.rcesg (1) st~dies supervised and assisted by the writer~ and 

(2) studies carried out by the writervs colleagues. 

(1) A systematic radiometric reconnaissance of part .of the 

North Gilpin County mining district» 'Colo • .P' was undertaken. The re-

sults have been reported by Campbell and Schafer o They found n,o uranium 

deposits of immediate . eeono~e interesto Uraninite was identified from 

one depositj) where it was present as a traceo The district shows a eom-

plex pattern of mineral zoning crudely analogous to that. at.:.Central City. 

Veins of pyritic eopper-z,inc--lead type have roughly three time~ as many 

occurrences of anomalous radioactivity as veins of pyritic gold and 

pyritic gold .... copper t~e. ·M?reover 51 most of the highest anomalies in 

the district are concentrated in areas of pyritic copper-zinc-lead veins. 

These facts are consistent· With observations mad'· by other workers in the 

Central City district. · Possibly the apparent lack of. eeonomieally- signif­

ieant uranium deposits in the area investigated by Campbell and Schafer is 

related to the scarcity of economically important base-metal deposits in 

the district. 

(2) Recent di$coveries of radioactive deposits in the Central 

~ .·v·; .r·if: ~'AI IIJIJI • . H fill'· 
--·ii1i::~ -T " -~ 
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C'itySI Fall River ..... Dumont 1 and Freeland=Lamartine districts have come from 

the intermediate zones between central pyritic gpld areas and peripheral 

silver=lead-zinc areas. The relations are consistent ~th those previousl7 

known or inferred. (Data from P. K. Sims, R. H. Campbell, J. E. Harrison, 

F. Bo Moore~ J. Do Wellsg and members of the Atomic Energy Commission's 

Denver Exploration Branch). 

Results and conclusions 

lc In general, and mostly by indirect means, the two objectives 

have been realized for a certain class of deposit--zoned complex base-

metal deposits dominantly of mesothermal character--for a restricted area 

(central part of the Front Range mineral belt). 

2. A distriqt in which the zonal pattern is similar to that at 

Central City but somewbat more complex still has the bulk of the anomalous 

radioactivity~ and the bulk of the faintly promising uranium deposits, in 

the copper=zine=lead zone. (Inference from work of C'ampbell ang Schafer, 

1952) . 

3. A distri~t may show a well-definedg if complex, zonal pattern 

and still apparently lack uranium deposits of economic v~lue, even in an 
f. 

area generally favorable- for the occurrence of uranium. (Th:i.s is entirely 

expeetable. The inference is drawn from 'l«:>rk of Campbell and . Schafer, 1952). 

4. Relations of. pitchblende and copper sulfides are particularly 

~atructive. In the Front Range, the zone of pyritic copper deposits, with 

or without appreciable gold, is generally unfavorable for pitchblende; and 

the zone of silver=lead-zinc deposits is e~th_~r unfavorable or less favorable. 
j 
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But the zone of oopper-zinc-lea.d depos:lts appears especially favorable-­

ioeoll OVERLAP of copper with zinc and lead~ pitchblende in zone of overlap. 

In Cornwall~ England, pitchblende deposits are definitely re-

stricted to the copper zone. Little e~~on6mieally-signifieant zinc and 

lead accompanies the copper, and no pitchblende deposits have been found 

in the main zinc-lead zone, where copper is rare or absen~~i.e., NO 

OVERLAP of copper with zinc and lead~ pit~hblende in capper zone. 

The relation of uranium and ·~opper has long been thou,ght ~s-

pec:ially signifieanto More data on this interesting relat~qn will be 

soughto 

Four kinds of investigation are planned for th~ neJC"t ~eport 

periodg: 

1. Continued correlation of data on distribution of ~omalous 

radioactivity and pitehblendedeposits 9 relative to hypogene zoning in 

selected mining districts of the Front Range mineral belt, c·olo:rado. 

2. Limited studies of the paragenetie sequence of nrl.I,lerals in 

selected pi tehblende-bearing deposits c>f the Front Range mineral belt • 

.3 . c·ompilation .C?f data on hypogene zoning of hypothermal, meso­

thermalS) and epithermal ore deposits especially of the western. United States. 

Preliminary attempts will be JP.ade to rE9lat:e known occurrences of radioactive 
I . 

material to the patterpr~ 9f ID:~tal distri~~ion. 

4. As circwmstances permit~ field checking of the distribution 

of anomalous radioactivity in one or more zoned districts in the West or 

Southwesto 

i 
) 
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San Juan Mountains, Colorado 
by C., T. Pierson., Yte F. -We-eks·., and F. J" neinham:pl 

Radi~metric reconnaissance in the San Juan Mountains, Colorado 

begun in 1951 by Wo So Burbank and c. To Pierson, was resumed in 1952. 

The field work was recessed on December 11 1952. 

The purposes of this -w·ork- areg .. (1) to determine wha·C, physical 

exploration will be desirable in the search for commercial deposits of 

uranium in the districts in which uranium was found during 1951; (2) to 

outline new districts wherein a detailed search for uranium might be 

profi"table~ and (3) to determtne the environments of the irrli vidual uran­

ium oc(;Urrenees by field and laboratory work (petrographic, mineralogic, 

.. chemical» and spectrographic) and relate these to the major patterns of 

ore deposition with'in the given districto Objectives (1) and (2) are dis­

cussed below except for possible recommendations for physical exploration 

which are to be given in a . following report. 

Radiometric reconnaissance for fiscal year 1953 was scheduled for 

the Upper Uncompahgre j) Red Mountain~ Mt o Wilson, Rico, and La Plata mining 

distr.ictso Detailed work upon which possible recommendations for physical 

exploration will be based has . been completed in the Upper Uncompahgre and 

Red Mountain districts o About three= fourths of the Mt o Wilson district 

has been covered and th~ results are essentially negative radiometrically. 

Because of the lack of time only one radioactive .~ocality has been visited 

in the Rico district~ and the La Plata district still remains to be testedo 

• 
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A few mines or mine dumps have tieen examined in each of 

the following distrietsg Sneffles 9 Miner1 1 Point» Telluride, and Iron 

Springs (Ophir) • . 

Upper Uncompahgre mining district, Our a 
I 

In the 'Upper Uncompahgre dis1tri t pitchblende, found in 1951, 

occurs near Bear Creek ~alls in a black of th~ Uncompahgre 

formation of pre-Cambrian agee Charmel s detailed structural 

mapping of the . occurrence have been comp eted, but the reserve, which is 
·.. I 

probably small~ has not _yet been caleulat do 

Radiometric trav~rses totalling approximately 16 mile~ have 

been made along the slate and quartzite b nds of the Uncompahgre . forma- · 

tion9 but the · o~ly result was y of very slight .radi?activity 

in the · Dunmore mine. In addition.9 about oO miles have been t.ra:versed along 

the formations on either side of the Oura fault, which separates the 

l~ Uncompahgre formation from the Paleozoic ormationso The :results are 

ra.diometri~ally negati v~ except for the p eviously report~4 .. ~Cl.d~oacti ve 

tufa deposit just About 8 more miJ.:~~ . 9f traverse 

will be needed to give adequate coverage of the Uncompahgr.e fo~tion, but 

the priority .for _ this work is not high. 

In the Mineral _Far.m. area of silver=lead limestone-repl~eement ore 

bodies» about 1800 feet :o! radiometric traverse was made, and,_, ~ne. mine and 

about 12 mine dumps were tes~ed for radioactivity. All re.s~+ts ~ere negative. 

Red Mountain mining district 8 Ouray and San Juan Counties 

In 1951 pitchblende was found in the Red Mountain mining district • 
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The radioactive deposits consist of "chimney" ore bodies in volcanic 

bree~ia pipes$ veins, and adjacent wall rocks. All of the deposits are 

in rocks of the Silverton volcanic series of Miocene age and have been 

mined extensively for ri~ ~opper- ead-silver ore. 

Radiometric reconnaissance in the Red Mountain district, has 

been eompletedo No comm.e:rGial deposit of uranium has been fo'UM, b.lt 

in view of the faet that about 11 mines or mine dumps show significant 

radioactivity (maximum uranium content yet known is 0.16 percent) the 

possibility exists that a OOIIID.ereial uranium deposit may be found b7 

physical exploration methods$ which may be proposed later. 

Mt. Wilson mining district, San Miguel and Dolores Counties . 

Radiometric reconnaissance has been made of p~ of the Mt. 

Wilson mining district. Mos~ of the mines and mine dumps in Silver 

Pick j) Upper BilkS> and Navajo basins have been examined • . Mines in lower 

Bilkl) Elkj) MagpieS> and several unnamed basins have not been examined. 

All of the mines examined are essentially radiometrically .negative with 

the exception of one mine in Navajo basin which contains radon _gas. 

About two weeks wi:;Ll be needed to complete the radiometric 

reeonnaissance ~f the Mt. Wilson district, including sampling of the mine 

©ontaining radon gas • . Priority for the work is not big~ because of the 

predominantly radiometrically negative character of that part of the district 

already tested. 

Rico mining district, Dolores County 

At th.e suggestion of R. U. King of the Survey, the A.B.G. mine 

• 
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(at which radioactivity has been reported by _No Harshman of the Surve,y) 

was exa.minedo The accessible -workings are radiometrically negative, but 

a small amount of moderately radioactive galena-sphalerite limestone-re-

placement ore was found on the dump. 

Additional radiometric reconnaissance in the Rico district is 

desirable in view of the above -noted radioactivityo 

:Other mining districts , .. 

No work has been don~ in the La Plata mining district, La Plata 

and Montezuma Countiesg although this district should be a favorable place 

for radiometric reeonnaissanceCbecause of the variety of types of ere de­

posits and because of the complexity of the ore 'mineralogy. 

Several mines or mine dumps in Richmond and Yankee Boy basins, 

Sneffles mining districtl' Ouray County, have been tested for ~adioaetivity. 

-All results are negative except for slight radioactivity noted in the Camp­

bird mine. Additi.o'nal reconnaissance in the district will be done if time 

allows. 

Four mine dumps ·have been tested in the Mineral Point mining dis-

t:r'iet., S~- -Juan County. Three are radiometrically negative, but moderately 

radioactive .ore was found on the dump of the Syra.euse Pride mine. Additional 

reconnaissance is planned j.n_ this district because of the radioactivity 

noted above. 

In the Telluride ·inining '~aistrict~ San Miguel County~ about 20 per-

cent of the accessible worki.ngs aloqg· the Montana vein were ·radiometrically 

traversed. One mildly radioactive occurrence was found. Additional radio-

metric reconnaissance in the district may bEf desirable. 
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In the Iron Springs (Ophir) mining district, San Miguel CountT, 
- . 

several mines and mine dumps were found to be radiometrically negative. 

About ten more mines or mine dumps may pe tested to provide! an adequate 

radiometric cover age of the district. 

Plans 

Work during the next six months will consist ·of preparation 

~f a report on the field work, laboratorY' study of raqioacti !e speci­

mens from the dist r i cts covered, and planning and preparation fo·r new 

field WOI"k o 

Central Mineral Be~t, Colorado 
by M. G. Dings 

Field work pertaining to radiometric reconnaissance in the 

Central Mineral Belt has been completed in the Garfield and Taylor 

Park quadrangles of west-central Colorado, which contain about 450 

square miles j) and in a small area of about 5 square miles centering 

around Montezum.a.sr SUmmit County, Colorado, which lies about 20 miles 

southwest of I dahQ 1S:prings. 

The Gar field-Taylor Park region contains many rock types, 

strong geologic structures, and a variety .of ore deposits. The value 

of the ores is chiefly i n gold, silver, lead, and zinc contained in 

replacement bodies in dolomite and in shoots in fissure veins. Four 

radioa~t.i ve deposi ts were foum; however, they are of low grades and 

tQnnagesj) are . widely separated in space, and occur under a variety of 

geo>l@gi@ te;onditions . The reconnaissance study indicates that there 

• 
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is l~ttle li~e~hood_of_ obtai~ing significant ~adioa~tive ores from this 

regio.n.. No :, furt~er geologic ·studies. are warran;t.ed at present. 

TAle Montezuma area contains pre-Cambrian gneiss cut by a Ter-

tiary stock of quartz monzonite~ A northeast-trending belt of fissure 

veins eut the gneiss and stock, and these have yielded ores whose values 

have chiefly been in silver_, lead~ and some zinc and gold. Two : radio-

active anomalies alon.g ,short distances intwo different veins were found; 

but the indicated tonnp.ge is . small and the uranium content is very low. 

The immediate area around Montezuma therefore does not warrant additiortal 

geologic study. 

District studies 

Colorado Front Range 

The principal objectives of the current investigations in the 

Colorado Front Range are to (1) find uraniferous deposits, (2)-determine 

the geologic setting of the deposits~ (3) define ore guides and controls, 

(4) determinep if possible~ the origin of the uranium, and (5) evaluate 

the uranium resourceso ·To accomplish these objectives an area of 65 square 

miles between Georgetown and c·entral C'ity is to be mappeq in p~rt on a scale 

of lg 6,000 and in part on a sc~le of lg24,000 (.fig. 4). Det~:j.l~d geologie 

mapping of accessible mines and radiometric examination of mine dumps and 

workings will be done in conjunction with the areal geologic ma.ppin.go 

During the past six-month period geologic mapping was carried, on 

by three field parties in separate areas in. the region .... -'Central City district, 

r.~j. ... "!.•... ~.,' ~ ~' • ' ' • • ..... 'OM" f! 
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MAP' SHOWING OUTLINE OF THE GEO~GETOWN - CENTRAL CITY AREA, 
COLORADO FRONT RANGE 

Area mapped July NoTernber 1952 
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Dumont-Fall River region, and Freeland=Lamartine district and radiometric 

reconriaissance . w~s done in north=eentral Clear Creek County • . In the Quartz 

Hill area of t~e Central City district, detailed mapping and sampling was 

· done in the East Calhoun mine, a DMEA exploration proj~ct. A brief summary 

of each of the mapped areas and of the results of radiometric reconnaissance 

follows. 

Freeland=Lamartine district a Clear Creek County, by J o E •. " Harrison 

·The field study of the Freeland-Lamartine district (f~g. 4), an 

area of about 4 square miles, w~s completed in October. The area is un­

derlain predominantly by igneous rocks~ some of which have been metamor-

phosed, and complexly folded metasedimentary rocks .: .of pre-Cambrian age. 

These rocks are cut by bostonite, .. quartz bostonitej) and monzonite dikes 

and plugs of Tertiary age. The pre-Cambrian rocks are complexly folded 

into a series of upright and slightly overturned synclines and anticlines 

that trend about No 30° E. and plunge gently northeast or southwest. Frac-

turing of this complex during Tertiary time formed a fault system that now 

contains the intrusive porphyry dikes and plugs and. younger pyr~tic gold-

copper-uranium-silver~lead-zino~bearing veins. 

·The veins in .. the Freeland-Lamartine district are of ti?-e meso-

thermal typeo Primary ore. minerals include aurife:rous pyrite, free gold, 

chalcopyrite~ argentiferous galen~~ tetrahedritej) and sphalerite. See-

ondary ore minerals include . chalcocite,. torbernite, autunite, and urano­

phane.. In genera~, -~"_fo~ stages -of hypqgene :mineralization can be\ recognized. 
' ~ ..., ~ 

.. 

The early stC!!.ge · was .pri.n·cipally auriJe~ous pyrite with some chalcopyrite in 

~-lbiii&IML. 
'!BAit± 11 1111 INIIla-rr 



78 

a quartz gangue~ .the late stage was pyrite, chalcopyrite, galena, tetra-

hedrite» and sphalerite with both quartz and carbonate gangue. Local 

variations in mineralogy complicate this simple pattern, and hematite, 
' • 

fluorite~ wulfenite~ siderite, rhodochrosite, and barite are abundant 

. in some of the veins o 

Three vein systems can be recognized in the district. Although 

local variations can be found, in general the N. 30° E. system is strongly 

mi.neralized» the No 60° Eo system is somewhat less strongly mineralized, 

and the east=west system is weakly mineralized. Most of the veins on all 

three systems dip steeply to the north. 

The radiometric examination of the district disclosed that a 

third of the mine dumps show abnormal radioactivity. The radioactivity, 

so far as known~ is the result of secondary uranium minerals--torbernite, 

autunite.~> and uranophane~-and radioactive limonite; no primary uranium 

minerals have been identified. : 

Broad regional mineral zoning is present in the mapped area. 

In general» three zones can be. recognized: (1) a relatively high-temper­

ature Yioore" of pyritie=--gold veins, (2) a transition zone .of pyritic veins 

whi~h - have been fraetur~d and now have silver, lead, and zinc ~mi~erals in 

th® fracturesil and (3) an outer relatively low-temperature zone .containing 

pri11~ipa.lly silver» lead,, ~and zinc minerals. The mapped area . .contains 

veins that are principally of the transition and outer zone types. In 

general9 the anomalous radioactivity appears to favor the outer side of 

th~ transition zone o This favorable.area extends southward from the Free-

l&,d=Lamartine district into the mining distriqts along Ute and Ca~cade 

... ~ ..... 
--~;----...... 
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Creeks~ tributaries of .Chicago. Creek. 

Dumont=Fall River region, Clear Creek County;~ by F. B. Moore 

An area of about 1.5 square miles between Clear Creek and Fall 

River was ~pped (scale lg 61000) during the past field season. This 

o·y 

area contains the Gold en Calf mine~ a potentia~ source of pitchblende ore, 

and other radioactive occurrences& It lies between the Lawson-Dumont mining 

district and the Fall River region9 which was examined for radioactivity by 

the Commission during 1951. 

The bedrock in .the mapped area is largely pre-Cambrian in age 

and consists principally of gneiss and schist of the Idaho Springs forma-

tion1 together with monzonite gneiss, granite gneiss, and Silver Plume 

granite . The pre-Cambrian rocks ~re intruded locally by dikes : of monzonite, 

quartz monzonite» and syenitic bostonite of Tertiary age. The pre-Cambrian 

rocks are folded into a series of anticlines and synclines that trend and 
0 . . . 

plunge about N. 30 E. .These folds are nearly isoclinal at many places. 

Northwest-trending faults of early Tertiary age cut and displace the por­

phyries9 these faults are older than the generally eastwa~d=t~ending faults 

that contain the veins. It is expected that further work will disclo~e many 

of the relations between faulting~ porphyry emplacement, and vein formation 

in the region. 

The veins in the mapped area principall~ belong to. ~he pyrit~e 

gold type. One vein, at _ the Golden Calf mine near Dumont, is a ,potential 

source of uranium~ Radioactive material 
1
was dis covered in the ore bin, and 

later the mine was unwatered by the Survey, and examined. The examination 

.. - .. ., 
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showed the presence of a generally strong radioactive zone along the vein 

. for a horizontal distance of at least 60 feet and a vertical distance of 50 

· feet o Later this year the mine, together with others in the region that show 

abnormal radioactivity, will be mapped and sampled. 

Central City district, Gilpin County, by P. K. Sims, A. A. Drake, and R. 
Ho Moench 

During the past six-month period about 3 square miles in the 

Quartz Hill and Russell Gulch areas were ·mapped (seale 1:6,000) 1 and a 

project of detailed mapping and sampling was carried on in the East Cal-

houn mine. The Wood vein at the East Calhoun mine is being explored for 

uranium by funds supplied by DMEA. 

The rocks in the mapped area are largely of pre-Cambrian age 

and consist principally of granite gneiss of variable lithology and 

metasedimentary rocks that have been included heretofore principally in 

the Idaho Springs formation• Porphyry intrusions of early Tertiary age--

quartz monzonite ~ syenitic bostonite, quartz bostonite, and non-porphyritic 

quartz bostonite--cut the pre-Cambrian roeks. The po~hyry intrusives 

were emplaced as dikes and small plugs and many can be traced for several 

thousand feet . 

The principal fold in the mapped area is a northeast-trending 

anticline that crosses Quartz Hill. A complementary, sub-parallel syncline, 

lies 3,000 feet to the , southeast. The broad fold pattern is complicated 

by drag and minor folds parallel to the major folds ~ arid cross warps. The 
I 

. I 

dips of the foliation are moderate to gentle, except locally; the lineation 

for the most part is parallel to the major fold axes, but locally plunges 

• 

• 

• 
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southeast or northwest, parallel to the cross faults. The joint pattern 

is complexo 

Pitchblende is known to be present in the following mines in 

the Quartz Hill -area of the .,Central City ~strict--Kirk, Wood, Calhoun, 

Alps, Bezant~ German, Belcher, Mitchell, Scandia, Harsh, Gold Ring, and 

Telegraph=-and it nas bee~ reported from the Iron, Pewabie, a.tlq Gold Ro~k 

mines in Russell Gulch. Recent discoveries of pitchblende have been made 

at the Old Town mine, in Rus~ell Gulch, at the Spread Eagle ~n~, in the 

southeastern part of the district, and at a mine in Eureka _Gulch, 2 miles 

west of Central City. _The radioaeti vity at. the Spread Eagle mine and at 

the mine in Eureka Gulch was detected by prospeytors. 
,.., ·~ 

The pitchblende deposits known in the Gentral City distric-t 

occur in the transitional zone between a eore of pyritic gold deposits 

and peripheral silver-lead-zipe deposits {Leonard, T.EI-270). Also they 

are related spatially to quartz bostonite intrusive rocks (Phair, TEI-247). 
I 

The character, size, and structure of individual deposits is little known 

because of the inaccessibility of the mines, but a few mines have .been 

examined in part by earlier investigators; others will be investigated as 

the old mines are reopened and operated. During this six ... month period, 

the pitchblende occurrences in the Old To'Wl'l mine were mapped in detailo 

The pitchblende is restricted tO the 6 and 7 leve~s, where it occurs in 

widely~spaeed, small fractures between two gently-dipping veins--the Old 

Town and Wautagao The uranium of the samples taken is far out of equil-
/ ' . . 

ibrium and radium aceoUBts for most of the radioaeti vity. The uranium 
I 

•• 
--------~---'----~ .;\!.·_·:.2~:.~~--
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has been leached by high sulfate wa~ers that have moved through the mine, 

which is drained by the Argo tunnel. 

Radiometric reco~~aissance of north-central Clear Creek .County, by J. D. 
Wells 

Between June 15 and August 15, systematic radiometric reconnaissance 

was carried out in the Freeland~Lamartine, Chicago Creek, and Dumont-Fall 

River region. Three hundred and eleven mine dumps or workings were exam-

ined with a scintillometer and a Geiger counter. 

Of the 311 localities examined, 71 (22.S percent) were found to 

have abnormal radioactivity (radioactivity that cannot be accounted for by 

the wall rocks) , 35 (11.3 percent) have significant anomalous radioactivity 

(two times background or more), and 5 (1.6 percent) have high anomalous radio-

activity. 

The source of the radioactivity on most of the dumps that were 

examined is limonite. Uranium minerals were identified, however, at 5 

minez.,.. .... the Golden Calf, Martha E, Muscovite, Miller, and Ariadne. Seven-

teen percent of the abnormally radioactive localities are associated with 

pyritic gpld veins; S3 percent are associated with composite and silver-

lead=zinc veins. 

~~ary of economic geology and plans 2 C'olorado Front Range pro.1eet 

The discover.y of three new radioactive localities in the Central 

City district makes it probable that additional new discoveries will be 

made in this region even though the district has been prospected rather 

thoroughly. The discovery at the Old T6wn mine is significant in that 

there is no radioactive material on the d~p; also the pitchblende occurs 

• 

• 

• 
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at a depth considerably greater been reported from the mines 

on Qua.rt·z Hill. 

radioactive deposits in parts of 

north~ central knbwn previously to contain uran-

ium9 considerably extends the a favorable for commercial pitchblende 

deposits. An economic evaluati of weakly radioactive dumps ~d veins 

cannot be madej) howeverS~ until 

t ri but ion is known, and this is 

al geology. Continued . detailed 

geologic significance of their dis­

endent upon a knowledge of the region­
! 

pping of both the surface and under-

ground should provide ev!llltually 

1 

. information not only as to why de-

posits of uranium are where they re, ~t also should allow adequate 

evaluation of areas contain only a few showings of sec­

of abnormal radioactivity. 

The information now a 1 lable suggests that the pitchblende 

deposits e mineral zoning (Leonard!' _ TEI-270) 1 

the distribution of bostonite int sives (Phair, TEI-247)., and possibly 
I 

to large~ cymoid vein structures Harri~on~ manuscript in preparation). 

The investigations in the Fre =Lamartine district indicate_ that in 

this area abnormal radio~ctivity is res~rioted principally to a single 

vein of a group of parallel veins. I 

Because so few .of the- mines are _~ s>r -hltvedbeen: ~~ee$.,1b~e9 ::littl• ~ 
I -

is known yet concerning the general character, size, and structure of the 

known pitchblende deposits o This informa·tion cannot be obtained until 

more of the mines that contain pitehblel de-bearing veins are reopened and 

until the veins are explored o 
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Field work bas been recessed in the Freeland-Lamartine district. 

Mine mapping still is in progress in the Central City district and Dumont-

Fall River region. Duti.ng the next report period we will continue the de-

tailed work on the Wood vein in the East Calhoun mine and will follow close-

ly any new development work .on pitchblend~bearing veins. Also, in addition 
! :~ 

to the map compilation and. summation of field notes, we will ~ke intensive 

petrographic studies of . the rock and ore specimens collected during field 

work. These studies will provide fundamental geologic information that 

will materially aid in the geologic interpretation of the distri~t. Geo-. . 

logi(C reports will he prepared on the Freeland~Lamartine district and the 

Al bro mining area in the, Dumont-Fall River region. A repo~t Ol1 J.he detailed 

mapping and sampling of the Wood vein in the East Calhoun mine, w?-11 be pre-

par ed at the finish of the exploration. 

M.in~~l@gi:® 0 geo~hemical . and pet:rolgic· stUdies 
by George Phair and ·.:Norman Herz 

The search for centers of intrusion of radioactive porphyry 

in the middle and northern parts of the Front Range Mineral Belt was 

continued during the field season of 1952 in the ~ourse of which some 

162 samples of porphyry were analyzed for uranium and equivalent uranium 

by t he Denver Trace Elements Laborato~. Because dikes of like composition 

tend t o oo oor in elusters 9 it is possible to outline separate centers of in-

trusion. Centers of abnormally radioactive intrusion have been found in 

the Idaho Springs 9 Apex~ and Gold Hill districts. None of these radio-

active areas are comparable in. extent o<r in degree of uranium enrichment 

to the very highly radioactive western hatf of the Central City district 

• 

• 
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previously studied in detailo Outside rof the clusters scattered dikes of 

similar composition ~re foundo Such dikes in the. Rollensville and Jamestown 

districts have been found to show at least some enrichment in uranium and 

in equivalent uranium over the regional averageo Of the districts covered 

by the reconnaissances and these include nearly all districts in the middle 

and northern parts of the mineral belt~ only the complexly intruded Sunset­

Ward district has been __ found to lack radioaeti ve intrusion$ • 

Certain generalizations prerl,ously found to apply to . the Central 

City district (TEI=247) have been found .valid ·for the larger area of the 

middle and northern parts of the mineral beltg 

(1) Almost without exception the ' abnormally uranium and thori~ 

rich porph:fries are rocks mapped as bos'~niteo Much thi~ section work re­

mains to be done before we can say whet:her any of these radioactive boston-

ites are the quartz=rich variety found to be very highly radioactive in the 

Central City district • . Not all bostonites are exceptionally radioactive and 
I 

at least some or these less radioactive[ types belong · to the quartz-poor 

variety (trachyteS> syenite"' bostonite) believed to represen~ a phase of 

alkali syeniteo 

{2) 
l 

The late stage differentiates 9 alkaii-rich quartz monzonite, 

bostoniteS> and syenite average at least1 three times as high in uranium and 

equivalent uranium as the Tertiary diabase and gabbros from the , same small 

areao 

(3) Where dikes and small stocks of similar composition occur in 
~ 

the same small area th~ dikes are more highly enriched in urani~ and thor-

ium than are the stocks . · The difference is even more marked on a regional 

' t. '"' ,4 ' 
-- - - -~~~~.!:,. -~~-.i~· - -- ~ ·- --
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scale when separate areas characterized by dike swarms are compared with 

those of stocks. This evidence accords with evidence from the Central. City 

district and elsewhere in the Front Range to the effect that the dikes served 

as flues and channelways facilitating the escape of volatiles and solutions 

from larger bodies cooling at depth. 

Thin sections of quartz bostonite from the Central City district 

covered with alpha-sensitive stripping film were exposed for 5 months and 

are now under study. Preliminary results confirm our previou~ . opinion 

(TEI-247) that much of the radioactivity in these rocks i~ . concentrated in 

zircon. The zircon is the brown, translucent, completely metamict variety 

and was first pointed out to us in these thin-sections by Prof • . E. s. Larsen. 

As was suspected, some of the radioactivity is also present in qisseminations 

of iron oxide which may or may not be supergene. 

Now in various stages of preparation are the following papers: 

(1) preliminary report (with P. K. Sims) on the Copper King, zinc-pitch­

blende mine, Prairie Divide district, ·Larimer c·ounty, Colo.; and (2) a 

sunnnary and evaluation (with Kiyoko Shimamoto and P. K. Sims) of the re-

sults of recent age determinations in the Front Range including 7 new de-

t erminations by ourselves. 

During the past half' year our paper on "Radioactive Tertiary In-

trusives in the Central City pistrict" was issued as TEI-247 and a brief 

summary of it was given in a 20~minute talk at a meeting of the Geological 

Society of Washington. Publication in Eponomic Geology is . planned. A 
( 

paper entitled "Hydrothermal Uranothorite in Fluorite Breccias from the 

. . ..;.. --
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• 
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f 
Blue Jay mine 1 James town 1 Cdlor ado n, ( TEI-144 by Phair and Shimma.moto) was 

published in the July-August issue of the American Mineralogist. A paper 

.entitled uNotes on the differential leaching of uranium, radium and lead 

from pitchblende is H2so4 solutions" b~ Phair and Levine was issued as 
I 

TEI-262 and formed the basis of a talk on the same subject given at the 

l 

Boston meeting of the Geological Society of America. Publication of this paper 

in Economic Geology is planned. 

Thomas Range fluorite district, Juab County, Utah 
by M. H. Staatz and F. W. Osterwald 

The Thomas Range fluorite district is in Juab County, about 50 

miles northwest of Delta, in the western part of the Thomas Range. Within 

• an area 6 miles long and 2""'1./2 miles wi~e.~> ui:-aniferous fluorite pipes cut 

dolomites of Ordovician and Silurian age. The dolomites a~e underlain by 

Ordovician quartzite, shale, and limestone, and overlain b.y Silurian or 
I 

The district has produced 68,888 short tons of fluorspar since 

1943, and 5 mines--the Bell Hill, Lucky Louie, Lost Sheep, Blowout, and 
. I . 

Flurein Queen=-are currently producing from . pipe-like ore bo~ies. In 

addition to the pipes, there are several rluorite veins that cut dolomite . 

• "" • . 4. 1,'!-\ 
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at many places, but most of the veins are very small, and only one has 

yielded fluorspar. The rhyolite contains small vugs and minute veinlets 
-.. .. 

of purple and colorless fluorite at a few localities. Light yellow tuff 

contains disseminated clots and masses of fine-grained purple fluorite 

at two places along the western edge of the district. Fluorspar pipes 

are located: (1) along faults or in broken zones near faults, (2) near 

Tertiary intrusives, or (3) in complexly faulted areas. The total fluor-

spar reserves of the district are estimated at aboa.t 290,000 tons. 

Most of the Thomas Range fluorite is radioactive, and assays in-

dicate a uranium content ranging from 0.006 to 0.330 percent. The high-

est uranium assays are from the southern part of the district, particularly 

from the Bell Hill mine. The assay data from the Bell Hill mine indicates 

a sharp decrease in averag_e grade as depth increases (fig. 5 ) • Final anal-

ysis and evaluation of this trend must await uranium ana~yses from 53 sam-

ples collected in November. Spectrographic and chemical analyses of fluor-

ine and other metallic elements besides uranium is being .carried out to de-

termine whether there is a general depth zoning within individual ore pipes. 

The final report on the district, "Geology of the uraniferous 

fluorspar pipes~ Thomas Range, Juab County, Utah", by M. H. Sta~tz and 

F. W o Osterwald is now _.being prepared. It will include a map of the dis- . 

trict at a scale of 1 inch to 500 feet, and detailed maps 9f the more ·~ 

'· 
portant deposits. The report will present new data on the stratigraphy and 

structure of the district, additional information on the petrology of the 

rocks associated ~~th the uraniferous fluorspar pipes, and a detailed de-

scription of the uraniferous fluorspar ores. 

~ .. ~ -· .. ~ ,"' - w.. .. .. 
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The objectives of ~he study of the Boulder bat}lol_ith district, 

Mont., are: (1) to make a geologic ;map areas within the batholith 

within the batholith to ad,joining areas similar structures, veins, and 

altered zones that suggest possible addi anomalous radioactivity, (3) 

to study the alteration surrounding ur 

no uranium in order to , dete~ne guides 

of the rocks ~thin the area containing 

ore, _ (4) to ~ke a p~trologic study 

cp. ... ' ... "''.r.J:J.Q ..... vu.S
1 

radi.oacti vi ty, and · (5) to 

prospect all veins and altered zones for anomalous radioactivity •. 

During this 6~mon-t;,h period, · t 10 square miles was _mapped in the 

southwestern corner of: the Comet 40 square. miles ~ northwest of 

Jefferson City, Mont. 

In the Comet radioactivity anomalies--the Uncle 

found. Analytical data on . s~ples However several 

radioactivity anomalies .·. and ·. a, few o ................ ..u~..,.. . .a,...... of sooty pi teh'b.;t.~~de. and other 

uranium minerals have been found on the e dumps · of ·formerly productive 

base- and precious-metal nQ.nes along the .Comet-Gray Eagle shea:t: zone in the 

Comet area in soutbwefStern Monta,na .• ·. Th~f·. sh:~ar. z6ne is:f~o.m __ 5<L:to 200 feet . . , . , , . . . I 

· wide and has been traced for at least 5~ Ildl~s ·. It trends N. S0° W. across 

the northel"n part of the a:r«!)a and cuts. the. quartz /.mopzonit~.c rocks of the 
• I . ·: .- • ~,- . -• • - •' . ' ·>;:;. - ,. ;.· - ·:" ·." : -_, . - . • 

. .. . L .· .. ... " ... , . ., . .. , ~· ~ . :. ,_> .. >l.:i, ;,·,><·· .· ···/ · ... . 
. Boulder ~athoiith. and you~ger . silicic intrusive rocks, as )rell ~s the 
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pr e-bat hol itic volcanic rocks, and :j.s in turn cut by dacite and andesite 

dikes. 

The youngest period of mineralization is represented by chal-

cedonic vein zones oompr~sing one or more discontinuous stringers and 

veins of cryptocrystalline silica in silicified quartz monzonite anq in 

al askite that has not. been appreciably silicified. In some places these 

zones contain no distinct c~lcedonic veins, but are represented only by 

silicified .quartz monzonite. These zones ~o~ally contain uranium in 

association with very small amounts of the following minerals: pyrite, 

. gal ena., ruby silver, argentite, _native silver, molybdenite, chalcopyrite, 

arsenopyrit e, ~nd barite~ At the Free Enterprise mine, uranium has been 

produced· from a narrowchalcedonic vein that contains disseminated secon-
• I ' ' 

dary uranium minerals and local small pods of -pitchblende and from disse~ . 

i nated secondary uranium minerals in the adjacent quartz monzonite. 

Undiscovered commercial deposits of uran~um ore may occur 

spatially associated with the bas~ and preci~us-metal deposits along th~ 

Comet~Gray Eagle shear zone, and chalcedonie vein zones similar to the Free 

Enterprise. 

In the area northwest of Jefferson City, two moderate and stx 

weak r adioactivity anomaltes were detected along chaleedonic vein zones. 

Computatio~ of reserves will be made when analytical data are available. There 

is a suggestion of a pattern formed by the areal distribution of the uranium 

deposition associated with the chalcedonic vein zones ("reefs") • . The uranium 

minerals appear to be centered in an area of a few square miles west and 

"·' . '! 
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southwest of Clancey. Outward from this area, although the vein zones are 

common, radioactiv;Lty anoJ;D.B.lies become less .common. However~ ~til detailed 

areal mapping is done east of Clancey and nortn of Lump Gulch, ~bout one 

mile north of Clancey, this pattern: eanpot be definitely demonstrft.ted. If 

this pattern, which is now mer~ly a suggestion, is true, there is a good 

possibility of additional uranium . depo~its· north of li.ump .Gulchand a slight 

possibility of deposits ·.ea_st . of Clancey. 

During the ne~ six mo ths period, laboratory studies on rock 

alteration, rock types, and ores will be made and a report will be pre-

pared.· 

White Signal-Black Haw districts, Grant County, ~ew Mexico 
.. by llie>t Gillerma.n 

During the six months eriod. covered by this report, work was 

completed in the Black Ha'wk dist .· ict and a final report · is being pre-

pared containing the results of he study and a recommenq~tion for phys-

ical exploration. Geo~ogie mapp ng was resumed in the ~te Signal 

district and to date about 9 sq re miles have been mapped. T~e results, 
I 

. .. I . 
conclusions, and future plans , fo each of the districts will be, discussed 

separately. 

Black Hawk district ; ._ 

Geologie mapping in . the Bi.aek .Hawk district was comp+eted just 

prior to the start of the _ current six-month period. Det~iled studies of 

one of the deposits, the P!~paratio~ of t 'he r.epory, and the logging of 

three 1,000-foot diamond drill holes was the extent of the work during the 

~ past six monthso The drilling was done under a DMEA loan and was completed 
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in November 1952. 

The results of the work done in the Black Hawk district are being set 

forth in a report entitled "The urani~bearing nickel-cobalt-native silver 

deposits in the Black Hawk district, Grant County, New Mexico" by Elliot 

Gillerman and Donald H. Whitebread. 

In brief, the report presents the regional geology of an area of 

about two and one.half squa:re miles within which are the ma.jc;>r ~re deposits 

of the district. A pre-Cambrian quartz diorite gneiss, which contains in-
... · l . 

elusions of meta-sedimentar.y and meta-ign~ous rocks, is the predominant rock 

type in the district. The gneissic structure is primar.y and is not reflected 

in the included rocks. Numerous pre-Cambrian and younger rocks intrude the 

gneiss as dikee~ SJD&ll stocks, arid irregular. JD&sses. Monzonite porphyry is 

the chief of these .Younger rocks and occurs as a small stock along the 

north~est .edge o_f the district and as numerous dikes and small masses • 

Beartooth quartzite of Cretaceous age overlies the pre-Cambrian rocks 

nort heast of the district. 

The ore deposits .. are fissure veins ot the nickel-cobalt-native 

si lver ore type, and contain pitchblende.- --.:~ ~hey are similar Jdneralogicall;y 
~- .. . -· 

to th~ deposits at Joachimstahl, Cze~kosiovakia, Great Bear take, Canada, 

and Cornwall, England. The ore minerals include pitchblende, native silver, 

argentite, niccolite, skutterudite, ~d nickel skutterudite. T~e. principal 

gangue minerals are calcite, dolomite, siderite, quartz, and barite. The 

veins trend mostly northeast and dip steeply to th~ northwest, they parallel 

the old pre-Cambrian structure. Radioactivit7 was noted at ten separate 

-. . -..... 
--~·-----'"- .• ...r... 
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localities, all of which lie within a belt, 1,000 to 3~000 feet wide, ex-

tending from near the southwest corner of the mapped · area to the northeastern 

edge of the district. This belt parallels the -southeastern boundary of the 

monzonite porphyry stock. - All of the major· ore deposits are along faults in 

the gneiss in close proximity to where these faults cut dikes or irregular 

masses of the monzoilit.e · pqrphyry. 

No further work is _planned in the district exe~pt the microscopic 

studies of the rocks and the ore minerals if and when a suite of these min-

erals can be obtained. 

White ·Signal district · 

The objectives of studying the White Signal district are: (1} 

to find niinable deposits of uranium~ (2) to appraise the resour~e~ of ur­

anium in the district so that potential production of the are~ ' e.an be 

established, and (3) to determine the natUre and origin of the ··~\posits, 
not only as a guide in the search for uranium in the White Signal district, 

but also to aid in the search for uranium'1in other areas. To -achieve these 

objectives a radiometric survey of the distr~ct, detail mappf:ng of individ­

ual properties, and regio_na,l mapping of about 60 _,sq'Uare ~l_es_f~~ . .'t .hin which the 

deposits occur, is necessar.r• ,-.~..:· 

The radiometric survey of the district was completed _prior to the 

start of the six-months period covered · by-;:-t,his report, ·a.Ild --more than 75 

separate localities spread over an area: of about sixty square miles, were 

found to contain radioactive material. The greatest concentration of these 

was within an area of a bout 6 · to 7 square · ndles in the immedia'te vicinity of 

-.- , .... _-· MUiiEtlflB 
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Whi te Signal. The exposed portions of the depos~ts are small, but little 

informat i on is available as to actual dimensions. The uranium occurs as 

the secondar y minerals autunite and torbernite and analyses of some of the 

deposits show as much as 0.2 percent u3o8 over widths of five feet. 

Dur ing the past six months areal mapping was started in the area 

of concentrat ed u ranium mineralization. Abo~t 7 square miles have been 

mappedt w?ich togethe~ with about 2 square miles of adjoining territor,t 

mapped pr eviously, makes a total of about 9 square .miles. This 9 square 

miles cov·ers most of the area of concentrated uranium mineralization. 

Future plans consist of continued areal mapping and detailed 

studies of the deposits. Additional mapping is needed be:fore an under-

standing of t he complete regional setting can be secured. Only after this 

regional picture is obtained .ean the uranium mineralization be fitted into 

its proper setting, and the origin, paragenesis, and localization of the 

uranium be understood. During the coming six months detailed studies of 

fi.ve or six of .the more important deposits will be made, and the regional 

mapping wil l be extended. Underground studies, which should be made of 

s me e;f the deposits, may be done during the coming six months if time 

allows o 
\ 

Adjoi ni ng the White Signal district on the north is the Tyrone 

copper dist rict. The Phelps Dodge Corporation· has sunk over 120 churn 

drill holes within the past four years to test this area for copper. Some 

of these hol es are within a mile or two of known uranium deposits in the 

Whit e Signal district. Arrangements have recently been completed with the 

Phelps Dodge Corporation and with the Radiometric Logging Unit of th~ 

• 
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GeQlogieal S~rvey to check tnese drill holes for radioqctiyity by means 

of gamma~ray logging. This work is .scheduled to be done in D~ce.mber 1952. 

Placerville area, San Migqel County, Colorado 
by V. R. Wilmarth 

In the Placerville area, eastern San Miguel County, ur~ium 

minerals are known to occur in bedded deposits in th~ Eptrada sandstone 

of Jurassic age and in veil'l deposita in the Dolores formation of Triassic 

and Jurassic (?) ag~. July, Au~st, September~ and part Qf October of 

1952, were spent in mapping the topography and geology of approximately 

2.5 square miles (scale one ~nch equals 500 feet) in the c~ntral part of 

the Placerville area., The primary purposes of this investigation were: 

(1) to obtaj,.n data on the relationship of . hydrocarbon, both radioactive 
~ . 

and non-radioactive, to the base ~etal sUlfide vein deposits and to the 

bedded uran~~vanadi~chromium deposit$;, and (2) to det~r.mine the re­

serve~ of uranium and base metals in the vein deposits. Ra~iometrie ex-

amination and det~iled sampling of the vein depos!ts has been completed. 

The geologic formations in the mapped area are conformable and, 

from oldest to yottngest, consist of the Cutler formation of _Permian age; 

the Dolores forma~ion o~ Triassic and Juras~ic (?) age~ the Entrada sand­

stone and Wanakah fo~tion or Jurassic age, and the Morri~on formation 

and Dakota sandstone or Cretaceous age. The nearly horizontal sedimentary 

rocks have been complexly faulted and intruded by an· andesite porphyry 

dike of Tertiar.y age. Approximately a mi~e east of the mapped area, three 

small diorite stocks and n~erous dikes of diorite and monzonite porphyry 
I . 



intrude the sedimentary rocks. 

Within the mapped area, two fault systems are recognized. The 

more pronounced system is comprised of the west-trending, steeply dipping 

normal faults, that approxi.Ina.tely parallel the strike of the beds. The 

other system is shown best in the eastern part of the mapped area; there 

the faults trend north-northwest, dip steeply, and cut off the west-trend-

ing faults. Most faults in the area are normal and the displacements are 

generally less than 100 feet although a few have displacements o'! nearly 
' . 

500 feet. Vein deposits that contain base metal sulfides and ~ranium 

minerals are known only, along the west-trending faults; min~r~lization 

·on the north-northwest-trending faults consists primarily of calcite veins. 

Ore deposits in the mapped area consist of urani~vanadi~ 

chromium deposits of sedimentary origin in the Entrada sandstone, and 

vein deposits of hydrothermal origin in the pre-Entrada sedimentary rocks. 

The deposits in the Entrada sandstone have been described in detail by 

Fischer (1947) and other than a close spatial relation, no evidence was 

found that the bedded uranium deposits are related genetically to the vein 

deposits. The vein deposits that contain uraniferous hydrocarbons at the 

Weatherly and Robinson properties have been briefly described by Wilmarth 

(1951). •.t-

During the field work two new occurrences of radioactive material 

were discovered near the Weat~.erly property in the western part of the 

mapped areao At both localities, the radioactive material is hydrocarbon, 

and megaseopically is similar to the urani~bearing hydrocarbon at the 

• 
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Weatherly and Robinson properties. I n one area the hydrocarbon fills the 

cent er of calcite veins that are, as much as one inch thick, in a 4 to 6 
! 

i nch shear zone in the Cutler ~ormation. At the ·other occurrence black, 

vitreous, highly radioactive hydrocarbon occurs in a 6 to S-inch thick bed 

in an area of faulted Dolores formation. The bed can be traced along the 

strike for approximately 40 feet and is within 6 feet of a fault that eon-

t ains copper mineralso The -total -inferred uranium reserves of these two 

occurrences is less than 2 tons of uranium-bearing rock that ave~age;0. ·.02 

percent uranium. 

The vein deposits in the Placerville area are of the mesother-

mal type • . The predominant primary ore minerals are tetrahedrite, tennantite, 

• and chalcopyrite with minor quantities of galena, sphalerite, and bornite in 

a gangue of calcite, barite, pyrite, and quartz~ Secondary copper minerals--

·-

chalcocite, azurite, malachite, and chrysocolla--are abundant on ,the sur .... 

face outcrops of the veins. In the Placerville area there appears to be a 

broad general zoning of the ore minerals in the vein deposits-~g9ld-quartz-

pyrit e fissure veins occur in the intrusive stocks_ east of the ~pped, area; 

lead-silver vein and replacement deposits in the Pony Express ltmest~ne are 

within 2,500 feet of the stocks; and deposits that consist esseritialiy of 

tetrahedrite, tennantite, and chalcopyrite in a gangue of calcite and barite 

are on the peripheries. The known occurrences of uranium-bearing }1yqrocarbon 

are restricted to the copper-rich zone. 

In summary, the results of this field season indicate that (1) the 

l argest uranium reserves in the Placerville area are in the be~ded deposits 
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in the Entrada . s~dstone, (2) uranium reserves of uranium-bearing hydro­

carbon are only 8~ightly larger than previously thought, (3) the known 

uraniferous hydrocarbons are assoclated with primary copper minerals, in 

or near faults; and (4) although the bedded uranium deposits and the 

urani~bearing vein deposits are closely related spatially, there is no 

evidence that these two type9 of deposits ~re re_~t~d genetically. 

A report on the ore deposits of the mapped area will be completed 

this winter. 

Garo, Colorad'o 
by V. R. I ilmarth 

The objectives of this project are to (1) det~rmine the hQrizontal 

and vertical extent of the uranium-vanadi~copper mineralization in 

the Maroon formation of Permian age, (2} ~btain data that would aid in 

prospecting geologically similar uranium-vanadium-copper deposits and, 

(3) study the distribution of the uranium, vanadium and copper minerals 

in the deposit .. 

The Shirley May (Garo) uranium deposit consists primarily of 

tyuyamunite ~d carnotite as disseminations and fracture fillings in 

three sandstone beds in the Maroon formation. The ·dep_osit is on the 

northeast flank of the Garo anticline, a l0cal structure related to 

Tertiary deformation. In the immediate vicinity of the deposit the 

Maroon formation has been cut by numerous northerly-trending faults 

that have horizontal displacements of as much as 1,000 feet. Tyuyamunite, 

carnotite 9 volborthite, calciovolborthite, malachite, azurite, covellite, 

• 
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chalcocite, chalcopyrite and several unic;ientified yellow to dark red 

vanadium minerals occur in the three fractured ·sandstone beds. .The ore 

body that has yieldeq most of the uranium ore is in the uppermost or~ 

bearing sandstone bed that is stratigraphically 50 and 150 feet above the 

·other ore horizons. The uranium content of samples from the mine ranges 
\ 

from 0.001 to 0.48 perc~nt uranium. During June, July, and August 1952, 
. ' 

this deposit was explored by diamond dr .lling. 

The results of the diamond dr ~ lling as outlined in the joint 

report by V. R. Wilmarth of the Geologi . al Survey and L. E. Smith of the 

~tomic Energy Commission are: 

(l) A new_ sandstone bed was fund that is a favorable host rqek 

a verti_cal distance of 120 feet below t e surface. 

{3) The area of knOWn uranium minerali~~tion is restricted to 

favorable parts of the ·sandstone beds within highly faulted areas. 
~1:-~~x:·\o 

(4) Small uranium ore bodies possibly occur in the three sand .. 

stone beds within the area explored and to the northwest and soutbeast of 

the mine, but cost of exploration and mining tbese bodies is not economi-

cal. 

A final report on the geology of the Shirley Ma:y (Gar~) deposit 

will be prepared this winter. This report will present detailed information 
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Lost- Creek schro~ekingerite, sw·eetwater ·County, Wyoming 
by D. M. Sheridan 

· ' ) The objectives of field W'Ork · at to·st Creek during the report per-

iod were~ to obtain a.dtlitional data for caleulating ' tonnage and grade, 

and to obtain addi tiorial information on the controls ·and l9 .. calization of 

schroeekingerite. In order t 'o accomplish · these objectives the Survey 

continued the explo~ation by means of trenching, mapped all trench walls 

(scale ; lgl20), mapped the exploration area . (scales 1:2400 and 1:9600) 

and carried on an 'extensive sampling program. 

The Lost Creek schroeckingerite deposit:·~ /is princ.ipally in 

secso 30 and 31, T. 26 N., R. 94 W., 6th principal meridian. At the 

present time the Survey does not know who the rightful owners are of 

the claims eo.vering the niain portion of the deposit; the claims of two 

groups of people are in conflict o. 
~ ~~~~r~ • 

During the period, July-November 1952,·, seven new ·trenches, totalling 

approximately 10,300 f ·eet, were excavated. The trenches were exandned·. 

at night With ultra~violet lights to determine boundaries of individual 
\ 

schroeckingerite bodies• During·daylight hours the trench walls were 

mapped (scale lgl20). Face-cut samples of all schroeckingerite deposits, 

channel samples of the host rock, samples of radioactive rock other than 

sehroeckingerite-bearing mat·erial, and representative petrographic samples 

were obtained from the' t:r-enches o •· 

Approximately· 4 square miles were mapped by plane table (scale 

lg2400) in the main exploration areas. In addition, about 3 square miles 

/ '. ,. 
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wer~;:~pla~:e-tabled at a seale of l:J6()0•· A plane-table traverse was made 

to ·tie . in the Lost Creek geology to the synclinal, stru,oture and the strati­

graphic unit.s being mapped by _the Red Desert ligni~e prJj~et. 

Schroeekingerite; a :_complex hydrated sulfate, carbonate, and 

fluoride of ealeium, sodium, and uranium occurs in peds consisting of 

interfingering facies of the Wasatch and Green River formations of late 

Early Eocene age. These beds .strike northwestward and dip about 20° NE 

in the immediate area of the deposit. 

Two -large sohroeckingerite-bearing areas were indicated -by the 

eXploration: (1) the main area, at least 10,000 feet long and ranging 

in width from 100 feet to about 1,000 feet; and (2) a subsidiary area, at 

least 8,200 feet long and ranging in width from 50 feet to 600 _feet. The 

main mineralized area occurs within the Cyclone Rim zone of faulting, whieh 

trends northwest for a distance of 12 to 15 miles and is about .. 1100 feet 

wide in the · vicinity of. the deposit. T~e mineralized porti.on ,or: the zone 

of faulting is apparently limited on. the west by Lost Creek and on the 

south by brown shale of the Green River type. The eastern limit of the 

main deposit is known to lie somewhere between the last two tre~ehes (trenches 

12 and 13)., but the northern limit is not. well defined; sma:ll . s~hroeckingerite 

deposits were mapped in that part of trench 7 which connec:ts .. the main area . 

with the northern area but their small size and sparse distribution suggests . 

that the area between the two deposits is _relatively barren. The northern 

deposit is also .. apparently limit~d on the west by Lost Creek and narrows 

to 60 feet in trench 11 at the eastern extremity; the northern limit is not 



well defined. 
\ 

Schroeekingerite was found in all of the trenches except trench 

13 and the southern half of trench S (which lies west of Lost Creek). Two 

zones of abundant ferruginous-cemented sandstone fragments were :found :~t -_,_, --

the ~U:rfac,~ _in the vicinity of trench 13. These zones of ferruginous -·tloat 

ore--&l"e_ about . ' 3000 feet and SOOO feet long and are abnormally radioactive. 

It is believed -that this ferruginous float may be the cause of . the radio-

active anomaly reported in this vicinity by airborne radiometric work con-

ducted last summer by the Fuels Branch. The sandstone fra~ent.s form a well 

defined contact · at the base of a brown shale unit (Green River); the two 

zones are repetition -caused 'by a fault displacement. 

Quaternary deposita cover much of the Lost Cree.k area so that 

the distribution of sehroeckingerite deposits is known mainly from explor-

atory work. 

· The inferred reserves of uranium were presented in TEM-2SS, and 

are based on information obtained from trenches 1-6, which were mapped and 

sampled from December 1951 to January- 1952. Calculations of tonnage-and 

grade from data obtained in trenches 7-13, have not yet beenmade; are­

vised version of reserves will be reported in a final TEI report after all 

analytical work and computations have been completed. 

Field work at Lost Creek was completed on November 22, 1952. It 

is believed that the field data are as complete as possible within the scope 

of the objectives of the Survey's exploration program. Therefore no further 

field work is planned at the Lost Creek deposit. 

. -· cat pizq :r:n 
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The office work will be directed toward a final report to cover 

both the ge·ologic results and the economic results of all Survey explor-

ation at the Lost Creek deposit. 

Ralston Creek and Golden Gate Canyon areas, Jefferson County, Colorado 
by John Wo Adams and Ernest P. Beroni 

Pitchblende, associated with base-metal sulfides, has been found 

at eight localities in the northern part of Jefferson County, Coloo All 

'the deposits are in shear zones that cut pre-C.ambrlan metamorphic and ig­

neous rocks, chiefly h()rnblende gneiss, biotite s~hist, a~d g~a.nite peg- '. 

matite. The location of the deposits are_ shown on figs. 6 and,?. ,';Dwo :·of 

the pitchblende occurrences were found by a local prospector in 1949; the 

six other deposits were found by personnel of the Reconnaissance Group 

during 1951 and 1952. 

Geologic work to date in the Ralston Creek and Golden Gate 

Canyon areas has been confined to limited studies of the individual de-

posits. Prelimina~ geologic maps of the immediate vicinity of two of 

the deposits have been completed~ and geologie maps or sections (scale 

1 inch equals 10 feet) have been made of the underground workings at 

five of the pitchblende occurrences. 

The pitchblende deposits, with one exception, occur in shear 

zones that contain vein... like .. bodies of carbonate-rich breccia. The 

breccia bodies r~~ge from 1 to 5 feet in width and are related probably 

to the major Laramide faults., or '·'breccia reefs 11 of similar trend, mapped 

by Lovering and Goddard. The breccias are eomposed of fragments of 
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The Copper King mine, in . th~ northern part of the Colorado Front 

Range, was operated. for a short time prior to World War II for copper and 

zinc, but since 1949, when pitchblende was discovered on the mine dump, it 

has been developed for urani~. 

The bedrock in the mine area consists predominately of pre-C~ 

brian granite with minor migma~ite' and metasediments. Faults, confined 

to a narrow zone that extends t~ough the mine, cut both the pre-Cam-

brian rocks and the contained massive sulfide deposits. 

Two types of mineral deposits--massive sulfide and ·pitchblende 

deposits-.;..in ·the mine are of widely.different mineralogy, age, and origin. 

The massive sulfide depos~ts are small and consist of pyrite, sphalerite, 

chalcopyrite, pyrrhqtite, and in places magnetite in amphibole skarn and 

" related mica skols and quartzite. The deposit at the Copper King mine ·has 
~ 

yielded a few tens of tons of high=grade sphalerite ore. The massive sul~ 

fides are pyrometasomatic deposits of pre-Cambrian age • 

. The pi t ,chblende at the Copper King mine is principally . in the 

Copper King vein, a tight, hard breccia zone, as much as a foot thick, 

that cuts through both granite and the massive sulf~de deposit. A small part of 

the pitchblende is i~ small fractures ~ear the vein, in boxwork pyrite ad-

jacent to the vein, and in post-ore faults close to their inte~section with 

the Copper King vein • . In th' lower part of the mine, in granite wall rocks, 

the vein branches and "horsetails". The pitchblende in the d'eposit forms 

a steeply=plunging or~ shoot that has a horizontal length of more than 50 

feet and a height of about 85 feet. The thickness of the ore shoot averages 

. - ·" >-«-CO"FiW'ii!I'L 
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about two feet~ but ranges from a feather edge to The 

pitchblende within the shoot forms discontinuous, g nerally small pods and 

lenses. The pitchblende is fine-grained and intima ely intergrown wi.~h 

siderite; other gangue minerals include pyrite, qua tz, and finely comminuted 

fragments of the wall rocks, including chalcopyrite The vein was repeatedly 

reopened during mineral deposition as shown by_ seve stages o~ brecciation 

and recementation by the vein mattero The pitchble is early Tertiar,y 

in age and probably formed .at intermediate temperat res apd depths. 

The Copper King mine has shipped about 51 tons of pitchblende 

ore that averaged more than 0.5 percent uraniumo T e reserve of indicated 

and inferred ore in the mine is estimated to be abo 
\ · _,. 

550 tons that con-

~ tains on the average Oo5 percent uranium. . This ore is within the pitchblende 

ore shoot that has been more or less outlined by mi The recent core 

drilling by the Commission probably has in.~reased s ightly the total inferred 

ore reserveo 

During the. next report period$ laboratory studies of the ore and 

wall rocks will be carried on largely by Go Phair. Additional detailed 

studies of the deposit will be made as mining progresseso 

~ . ' 
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SEARCH FOR AND GEOLOGY OF URANIUM IN CARBONACEOUS ROCKS 

Reconnaissance 

Eastern States 
by S. W. Welch and J. W. Huddle 

~ 
.I 

,., 

The Eastern Coal Reconnaissance project was undertaken to search for 

traces of uranium in commercially mined coals. Previous work showed that 

there is very little uranium present in eastern coals but the pre.sent pro-

ject was started in the hope o.f finding uranium in quantities large enough 

to be concentrated in the ash to 0.05 percent or more by burning the coal 

in large industrial plants • 

. Field work was started in August 1952 and continued until November 26, 

1952. S. W. Welch, J. L. Snider, J. W. Huddle, J. E. Johnston and W •. E. 

Todd Brown participated in the field work. The field work undertaken eon-

sisted of collecting coal samples and measuring the radioactivity of strati-

graphic sections with a Geiger counter or scintillometer. Coals were s~ 

pled and sections measured in Indiana, Illinois, western Kentucky, Ohio, 

Pennsylvania, West Virginia, eastern Kentucky and Tennessee. 

In most instan~es channel samples were cut through the coal bed in eo~ 

mereial mines whiCh produce more than 250,000 tons of coal per year. A single 

sample was cut at more localities but at other places three or more samples 

were taken from the bed. In these places it seemed possible that coal from 

the segments represented by the samples cou~d be kept separate or there was 

some reason to belieYe that there might be differences in the radioactivity 

• 

• 

of various parts of the bed. The coal samples taken were crushed in a jaw • 
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c~~s~~!_ and tested in the field or office for radioactivity with a 

Berkeley Geiger counter equipped with an assay ~upo In the early part of 

the work one-minute background readings were · taken, a coal sample readin~ 

was then taken and it. was followed by another< background readinge . Early 

in November the counters were standardized by '\?-Be o~ a standard sample in 

a range Oo02 percent eU. Readings subsequent to · this time were more nearly 

comparable to each other and can be converted to mieroroentgens or eU. The 
'• 

conversion to standard units will be done after laboratory analyses of 

coal submitted to the Trace Elements Washington Laboratory are available 

for checking the validity of our radiometricso To date no -laboratory 

analyses are availableo 

Coal samples from 20 localities have shown a radioactivity in excess 

or backgroundo These samples probably range from less than 0.001 to 

·o~U02 percent equivalent uranium if the field c9unters have been eali-

brated correctlyo The following list gives: -the locat.ion: ::and· relat·ive; .radio-

activity for each of these 20 samples. 

Locality and coal 

lo Better Coal Co. truck mine about 5, · miles west of 
Middlesboro on Uo 5. Highw~y ?4, Bell Co., Kyo Mason 

. (?) .. coal_-:- 30-" coal; . 2 1/2" shale .parting. . . 

2o Pruden ··coal Co. rail mine near Pruden) Claiborne 
Coo~ Tenno Rich Mtn. coal - 33u coal; 28 shale partl.:ng. 

3~ Mary Helen Coal Corpo rail mine about ? miles 
5E of Harlan., Harlan Coo, Ky. Low Splint coal - 52" 
coal; 1/2" shale parting o 

Sample Reading 
Background Reading 

(60/39o 5 = lo6) 

{58/34o5 = lo?) 

(56/31 = 1.8) 
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Locality and eoai _(continued) 

·--: 4. DOmestic--opening near Bmnalena, Knott Co., 
Kyo Upper block of HaddiX coal ·- ~8 i/2" coal; 
1/2", 1/4~' - 1•, 1/2~ . ~h~e partin~~ 

5·~ Ab~dd~ed truck mine ori · Big~ . ..30 west ot 
Jackson, ··Kyo, ·just inside· Breatliitt Co. · llne. 
Fire Clay Rider (?) ~· lCJ!er block - 14 1/2• coal; 
1/2" shale; 1/2" pyrlt~~ , . 

. . . 
- 6o Same loeali ty as Sample · 48 SIW above • 

. Fire Clay· :Rider · t ?) , upper block - 23 1/ 4• · coal J 
3/4" bone, 1/4° fusain, 3/4" bone and pyrite . 
partings. · 

· -?o Gramble lJ.ttle' s · truck iline on Highway' 
30 ·just west o£. Jackson; Breathitt Co.J' Ky. -
Elkhorn _coal - 29 3/4" coals l/2•1

, 1/4" shale 
partings. 

·s. Ferguson' 8 true~ mine near Prince is 1 · · 

Boyd ·co., Kyo Ashland ITo. 7 coal• lower block -
24" -coalo 

9. ~ : ; Dave Edward' s truck -mine, c~ i ~N c, ~ . Sir Sec~ 
2.3;- :~ 4No; R~ 18 'f~; ···oalt'Hill .. QUad, LaWrence· Co., 
Ohioo · Ohio ·No. 4 eoa1., l)l}Per ~-eneh - l3" .. coal. 

10. JlaJ.lick ·coa1· Co. s~~p Iaine, -311'-SI'~ · s.c. · 
179 ·'1'.10 · N~, & ,3'1';~ Navarre Quad~ Tuscarawai ... Co~, 
9hioo . Ohio 1fo~ 4 coal - 22 3/4• . ~oa~, 1/~~- bone. 

. . 
. . llo Roaa· cut about 1 mile aolith -of Gentrjville, 
. Irid~ ~ on HighWaY. 45, -Spencer ao;, · ·rnd~ 12• coal 

with_ thin. shale and fUsain parting~o 

· .. l2c. ·Clinchfield: Uoal "Corp.,· ~o. 3 lline, near 
J,Jante.il RU,Ssell· Co.~ Va • . Upper BanneJr coal - .. 

59 1/2" . coal' 'wi tn 2 1,/2• bone J ~ "l/2• ahal. and 
eoal interbeddedo 

... ~ "~N ~ .. j.e.. L.~ .-• .:-:.r . 

·· llaull!ld rma 

Sample . Read~g 

Bae~~eund !eading 

(70}47 • -la5) 

(85/46 • 1.8) 

(69/45 • 1.5) 

(60/38 • 1.6) 

(75/38 • 2.0) 

(88/38 • 2.3) 

(109/38 • 2.8) 

(88/47 • 1.9) 

• 
.. , 

• 
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Locality and coal (continued) 
Sample Reading 

Background Reading 

13o I Ko and Co Coal Coo truck mine 1 Clintwood (88/47 
Quad~ 'Dickenson Coo 1 Vao Lower Bamer coal """ 39 1/211 

coalo 

14o Pine ~eek Coal Coo truck mine.JJ near (82/ 47 
Bernstadta Laurel_ CC?,.~ 9 Kyo Baron Fork coal (?) 
= 35" coal with 2" c·annelo 

15o Republic Steel Coo, ~ne Noo 1~ Road (76/47 
Creek; Pike Coo 9 Kyo 9 Regina Quado Lower -Elk= 
horn coal = 71" coal with shale partings in upper 
16" 0 . 

l6o Republic Steel C Oo 9 Mine Noo 4, Road · ('79/47 
Creek9 Pike Coo~ Kyo 51 Regina Quado Elkhorn Noo 3 
coal = 44" coalo · 

17 o Mulzer Broso Coal Coo !i strip mine~ 3 miles ( 65/38 
So and 3 mil~s E_o __ of Gentry ~ille, indo 3 6" coalo 

18o Strip mine OoO$ -miles -No of Roseville~ (62/36 
Union Township3 - Jefferson Coo, Pao Middle Kittanning 
coal (?) = upper .bench - 23" coalo 

19o Railroad cut Oo9 miles Wo of ··Ben Hur~ Lee Coo 3 (356/ 47 
Vao Devonian black shale- 61 grab~ sample llg above 
railroado 

20o Same locality as 119 Jrw aboveo Devonian (355/4? 
black shale - · 6V grab sample 40~ above railroad 

= lo?) 

• lo6) 

= lo7) 

= lo7) 

= lo7) 

= ?o-6) 

= ?o6) 

All of the stratigraphic sections measured failed to show rock with 
I 

radioactivity more than twice r ackground when me,asured with scintillometer 

?r - twenty~inch Geiger tubeo T~e sandstones ·and coals in the sections 

ch~cked had extremely low radioactivity» and approximately equal read~ 

ings o. The black carbonaceous shale also showed very low radioaci ti vi ty o 

Marine shale and limestone and coal associated with the marine beds showed 

about normal radioactivity~ Coals associated with dikes were checked in 
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southern Illin~~s _and· i~ Elliott County, Ky. ·At nei~er l~cality lni,S there . 

abnormal ra~~~t~vity in t~e _ dik' rock or in the adjacent eoal. The 

stratigraphic sections checked with either a Geiger counter or scintillo­

meter are listed below 0 

lo ·Lit tie Stone Gap 2 Jirl.les west of Norton, ~se Co., Va., 1850' of" 
Lee formation, Pen~sylvanian age. 

2o ' 1 mile west o:f' Coeburn along the Wise-Coeburn road, Wise Co., Va. 
825 9 of Norton formation, Pennsylvanian age. 

. 3. 5 miles '!est of . Wise aloog old road from · Graden up a left branch _ 
of Powell ·· Riyer, Wise Co., Va. 430 1 of Wise formation, Pennsylvaniarr~· 
age. 

' . 
4o 3 mile north -bf Dublin along State Highway 100 on south side· of 

t'~t"f?le Wall<er-Mtn~, Pulaski Co., va. 350 1 of Price fon,nation, 
Mississippian age. 

5o 6 miles southeast'-o.f Gilbert along dirt road at head of Little Cub 
Creek, Wyoming ,eo., w. Va. 440' of Kanawha Group, Perm"ylvanian age. . 

2 .miles · west of 'lfest Liberty along u. s. Highway· 4fiJ · o~ -~~~t side 
of hill, Morgan :o,., Ky. 340 1 ·of Breathitt formation, Perins~vanian 
age. " 

Along Uo So Highway 119 on east side ~:.Of Bent 11tn., Pike __ Co., Ky. 
900' of Breathitt formation, Pennsylvanian age. 

Conclusions 

--To date no unusual radioactivity has been found in either the coals 

or-the associated rockso Very small quantities of uranium are apparently 

present at 20 localitieso ·---until the laboratory analyses ar~ available no 

further work is contemplated in _ these localities; however, if analyses 

confirm the field radiometric determinations it might be desirable to 
/ 

1 . , 

· :w:.Jjiijtr;im 

• 

• 
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resample the coa1s_ ~isted to1 to determine if the radioactivity is 

concentrated in some particular horizono 

I 
Tf the Eastern Coal Reconnaissance project is continued examinations 

I .. - · - -- . . . 'i 

will be _ ma~e particularly i~ the ~1abama coal fields, -the antq~aeite field 

of P-ennsylvania and -clearfield County .9 Pao 9 where som~ of the coals have 
-- - - - . I - . 

been report~d. to be slightly ~adioactiveo 

Western States 

New Mexico, by Go Oo Bachman 

Reconnais~anee work on cqal and qla·ek .shale in N~ Mexic? during 1952 
I ""'; -~ 

was based largely on the presence of minor radioadtl-vicy in a:reas which 
I - . - - ·: -- . 

had been found during the 1951 field seasono No deposits of tmme<i:i:at-e 
-- - . 1- ·_ 

interest were found; however, !notable radioactivity was fo'Qnd at a number 
- I . 

of previ-~usly unreported loea:llitieso These t-oeal.ities may be of some 
. I 

interest in pointing the way to new deposits of uraniumo 
- - - l - -

~he . areas of chief interest where radioactivity was found during the 

1952 field season include~ Mulatto Canyon» ·nosta Butte, and Mariana Pass, 
I -- -

McKinley County, No 1lexo; and Cuba Mesa 9 Sandoval County3 No I,fexo 
--- -- - -- - I - . . -- -

A\ Mulatto Cany<?n, 11osta 1 But~e, and Mariana ~ass, radioaetiv~ ty h~s _ 

been found iri thin, ~6aly and I ~arbonaceo~s lenses· in the ·ro~er '()ib~?n member 
. I_. . .-. - - . , .. 

_ of the Me save~~ _ formationo fe radioaoti ve lenses ~ccur at the top o_f t~e 

lower Gibson member at its coft~ct with the . overlying Hosta sanqstone membero 

Equivalent uranium c~ntent ma~ exceed 0~1 percent at a nu~ber or places but 
I . 
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the lenese do not exceed six in~hes in thickness and may be measured from::. 

a few fe~t to tens of feet in length. Thus, these occurrences are not of 

economic interest. However, they indicate an area which should re~eive 

more geologic study. 

Minor radioactivity occurs in the cap rock of Cuba Mesa in a sandstone 

of the -Nacimiento formatio~ ·of Paleocene age. !he radioactivity occurs in 

small synclirial depressions near the base of the sandstone. -Equivalent 

uranium of 0.012 percent is contain~d in these depress.ions~ however, the 
·-~"'\ - : 

uranium content is only 0.002 perce~t. Th~ proximity of Cuba Mesa to 

La Ventana Mesa makes this occurence _of equivalent uranium of some interest 

to future prospecting in the area.- ' 

Other areas examined but with neg~tive results includes the Tocito 

sandstone on ·Beautiful Mountain, San Juan County, N. Mex.; :Mesaverde 

coal-bearing rocks in the interior of the San Juan Basi_n on Chacra Mesa, 

5an _Juan County; Mesaverde eq~-bearing rocks on the eastern fiank of 

~ount -Taylor~ Valencia County; and Jurassic and Cretaceous rocks ·at the 

south end of the Chama Basin,- Rio Arriba County. 

~Ut@, Nevada, Idaho, a.xl.d Colorado, by :D. C. Dtmc4D 
.. . . . . I ... . · ... ,... ',; ~/ ·.,"':"·· ·-~ 

<l' , ,J . · -. -... ~~~ 'i"' 

., - .. ;.,'· .- ~ -:. --:.-.-- . " . . 

'Reconnaissance investigations for uranium in marine black shale -deposits 

were continued in Utah, Nevada, Idaho and western Colorado. Field work-was 

started August 18 and was recessed September 23. The investigation was 

aimed toward completing a fie~d radiometric cheek of most of the black 

shale-bearing formations at one or more localities in Utah, and towa~d a 

a 
r 

I 
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re-examination of the few black shale zones that appeared from the 1951 

investi~tiQ~$ to have promis1 of containing more than 0.005 percent 

uranium. 'l'he studies in adjalent parts of Nevada$ I'daho and Colorado were 

.m:ade in part to test shale unl ts not · represented in the Utah sections and 

in part to test lateral E!quivh eDts of some shale zones containing small 

amo~nts of uraniumo. 

·Shale units ranging from Pre-Cambrian to earl7 Tertiary in age were 

examined, al~hough th~ p~in~ij~ effort was dire~ted t~ard shale units of 

late faleozol.c age (Missl.ssl.ppl.an and Pellilsylv.anl.an) w:tuch, a~ shown .PY . 

earlier sample data, locally t ontainurani1lBI in amounts of 0.005 percent 

or a little moreo Ana1.yses fmr . samples collected during 19 52 indicate that -

the blanket type .shale deposit . of minable thickness, or about 5 feet or . 

more, found to date contain l t ss than 0.005 percent uranium. 

Black shale units were e~amined in the following formations~_Urahium content 

N Oo of Noo of of- \lest-·samples 
~ Localities .Samples (percent) 

Cottonwood Canyon Seriesj Pre-Cambrian 1 1 OoOOl 
Pioche· Shale C~brian 2 2 OoOOl 
Wheeler formation carrbrian 1 1 0o0004 
·;lfeeks formation Cambrian 1 2 OoOOOl 
Orr formation Ca+brian· 1 2 Oo0005 
Chainman shale Mississippian 1 0 
Cardner limestone ~~sissippian 1 8 
Deseret limestone Mississippi an 2 0 
Herat shale M:i.+sissippian l l 
Great Blue limestone .· .Mississippian . 1 0 
Humbug formation :Mi~sissippian 1 1 

• I . .. . 
Manning Canyon shale Ml.sso and Penno 2 1 
Mancos shale Cr~taceous . 1 1 
Green .. mver formation Te~tiary 1 0 

Oo0038 

Oo0008 

o0021 
oOOl? 
o0002 
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Nevada 

Unnamed shale unit Carboniferous 
Carbonaceous marlstone 
Humboldt formatio,n Tertiary 

Idaho _ 

Belt series Pre-cambrian 
Spence shale Cambrian 

Uraqium content 
No. -of No. of of .. 'Q_est .Sample$ ·~- - ~-

_Loc~i ties _ S~ples~- {percent) 

, 
..L' 

2 

1 
1 

2 

0 
10 

Oo0037 

0.0005 

0.0004 
Unnamed shale formation Lower Ordovician -1 2 0.000.3 
-Unidentified · ·shale 
Milligen formation 

Colorado 

Belden shale 
Paradox formation 

fmo Ordovician 
Mississippian 

Pennsylvania 
Pennsylvania 

1 
3 

1 
2 

2 
8 

1 
4 

0.0002 
0.002 

0.001 
0.003 

Tertiary "lake basin• sedimentary deposits were examtned in some of 

the intermountain basins in northeastern Nevada and central rdaho in 

reconnaissance search for uraniumo The Tertiar,y sediments rtnging from 

Oligocene to Pliocene in age consist mostly of tuffaceous materials but 

~ocally they contain marlstones and some carbonaceous shale or lignite. 
- ·-

The tuffaceous sediments locally a~e s~ightly rad~oactive. In place ~uch 

as .a Goose Creek in southern Idaho; "Hagerman, "Idaho, and the Gamma lignitic 

shales in Churchill County, Nevada, the Tertiary sequence contains radio-

active fossil bones, opalized tuff, and lignitic shales. 

A traverse across the Pliocene sediments in the Deep Creek Basin on 

tbe eastern margin of 1fhi.te Pine and Elko Counties, Nev., found radio-

active bones and opalized tuff in small masses but no carbonace~us sediments. 

Examination of carbonaceous rocks in the Humboldt r~rmation of 

Tertiary age near the towns of Elko and Wells, and near Thousand Springs 

Creek all in Elko County, N ev o found radiometrically inert carbonaceous 

• 

• 

• 
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sediments~ containing essential~y no 11ranium() 

Lignitic shale and lignitei in the Germer 

Volcanics (Middle Tertiary) were examinrd· and 

Salmon~ Lemhi ColiDtY;; Idaho and near Ch~l is~ 

'S Q,, !LY 

shale member of the Challis 

sampled at localities near 

Custer County;; Idaho~ 

completing an inventory of lign~tes J oft e area started in 1951 by Hail 

and Hill -cn:M=446) o The ,ligni tfes sample in 19 51 contain essentially no 

uraniumo \ 

Bituminous coals of the Mera Verde g oup (Upper Cretaceous) were 

tested radiometrically at locall ties near Helper and -Hiawatha in: Oa:rbon 

County:; Utaho The coals tested I radiometr ca.lly i nert and were not sampledo 

A report~ assembling resuli s of the lack shale reconnaissance work 

• of the Geological Surv~ in western state during 1951 and 1952 has been 

in preparation since October 1 9 l952o Al hough the data are not fully 

• 

assembled~ the uraniferous shall deposi t s found to date appear to be 

either too low grade or too sma 1 to be o economic interesto 

Considering the generally 1egative r sults of the black-shale recon­

naissance investigations to date a review of possibilities of finding use= 

ful amounts of uranium in the bl ack shales is being made. Possibly about 
'I 

one=ha:lf of the recorde black shale formations in the western states have 

been examined at one or more loj alities. The work to date has been pointed 

mainly toward · search fo extensl ve units similar to the Chattanoogao Al­

though the possibilitie that similar deposits may occur in western 

United States have not een eli~inated~ the probabilities of finding such 

re!lrra f"Mitl . 
SJ&1JHIP?i i@8£Ziiia.:Niil 

·r;~;,~:.::·~~vt~1;.~w-~.:fJ.~~~g~~~~.~-~~t~!j:;:~ 
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widespread deposits of large size and equal or better grade seem poor. 

Smaller areas of more highly ur-aniferous shales, comparable in 

quality and size to those in Sweden, may still be found in the United . 

States. Because the effort required for a thorough search for such de-

posits by systematic reconnaissance is tremendous, two short cuts are 

being considered: (1) review of information on paleogeographic setting 

and geochemistry of known uraniferous black shales in an effort to de-

fine the geologic controls responsible for . their origin; and (2) under-

take a fuller inventory of black shale samples and gamma-ray logs col-

lected by the oil companies. The mechanism for undertaking this will be 

explored in the near future with the Commission. 

Parts of Colorado, Wyoming and Montana, by J. R. Gill • 
Reconnaissance for uraniferous coals and shales in central, south-

western, and northeastern Colorado, eastern Wyoming and southeastern 

Montana was begun June 18, 1952~ and terminated October 1, 1952. The 

results of the field work are discussed below for the parts of the three 

states covered: , ' > 

Colorado, Wyoming, and Montana • 

. Central, southwestern and northeastern Colorado.--Reconnaissance in' ·Qolo-

rado consisted of ·a radiometric survey with a Beta Gamma Survey- lleter, :Beckman 

~ • .M I II ?]\ 
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Model MX=5 of coal~- carbon ace us shale and marine black shale wherever 

encounterede A brier reconna · ssanee was made of the South Park coal 

fielo~ Park Gountyj) the Crest d Butte and Paonia coal fields of Gunnison 

and ])elta Counties and the co l==b~~ring area in the vicinity of Mancos 
( 

- "1 - . . ' 
and Durango~ 1lonte~uma · and La Plata Oountieso A majority of the coals 

and carbonaceous shales exami ed were of Cretaceous age and none contained 

over -oi)002 percent uranium in the ashl) One thin impure coal in the Belden· 

formation of Pennsylvru1ian ag was discovered about 18 miles southeast of 

Crested -But teo This coal had 45ct 5 percent ash and contained Oe006 percent 

uranium in the ash-e ,.. 

The only promising marin black shales discovered in the examination 

• O'f the above ·areas were those of the Hermosa formation of Pennsylvania age 

that are extensively exposed .":a the San Juan Mountains north of Durangoe 

Of ten samples collected alon the Durango=Ouray highway~· five eentained 

between Oo002 and Oo004 perce ·t uraniumo Even though the uraniwn content 

uranium content may be found y a more detailed investigatione 

--Tertiary and Cre aeeous oals in the vieni:ty of. Pagosa Springs, Archuleta 
. . ' 

County~ are · not appreciably r ' dioacti ve as none have a uranium content of 

over Oo002 percent in the ash 

Reconnaissance of the Tr·nidad, Canon City and Colorado Springs coal 

fields of Las Animas, Fremont and El Paso Counties did not lead to the 

discovery of coal or carbonac ous shale with uranium content of more than 

• .. -~nu:.sa 
s 
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Oo003 percent in -the ash. 

The reconnaissance work in ·colorado was terminated with the examination 

of the Tertiary and Cretaceous coals of the Denver Basin. Strip mines, 

O?tcrops, _mines and mine dunu>s iil El. Paso, Douglas, Lincoln, Arapahoe, 

Adams, Boulder, Larimer, Welct1 Morgan, Washington and Logan Counties were 

examined without notable results. One possible exception was the discovery 

of a 3-foot lignitiq shale expdsed in an abandoned mine about 12 miles north 

of Fort Collins, Larime~ County. This shale contained 0.006 percent uranium 

in the ash and 0.005 p! reent uranium in the sample. The lack of natural 

exposures throughout the Denver Ba~in makes the evaluation of the ~otentiali­

ties of the area exceedingly dirficult. Even though the results from surface 

• 

examinations are disc~uraging it is believed that exploratory drilling would • 

be essential before the area could be eliminated from further considerationo 

Such type of exploration would be very helpful in the norther part of the 

basin where the potential source beds of uranium in the White River formation 

of Oligocene age unconformably overlies the coal-bearing Laramie formation 

of Cretaceeus ag~o 

.. 
: 1 Eastern ~ Wyoming.--Work · -· in Wyoming:.,eonsistect of('A bri:efl: rec:umnaissance :-

' . ·; .. 
of the two eastern - tiers · qf c9unties, ;; nailely,) Platte, .-. Goshen, Cqnverse, Weston, 

Ca.mpbe~l, and Crook. · .. · r -• • . 

The reconnaissance of the Goshen Hole, Goshen County, was hindered by 

the lack of natural outcrops and a heavy _cover of vegetation. Coal was not 

observed but from published accounts and drillers 1 logs it is known to be 

presento Additional work may be done in this area. • 
. .. ---

) .., .. • : ~·';to/} .. ~ ... 
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Uraniferous black formation of 
cores ;from '$eV'e~al oi.l~~ w~lls ' to 
--·;.:.;.~:~- ;:?:k :~.~·::~{-:;·.> :~ - >-;>:·_~::,?~-::· .,.- -''. - . . .·.. . ·<· ' . - . _ , 

__..:;_i 

Pennsylvanian age have' ·'been d ·e 

the east of the Hartville Upli t. 'tvitle-Glendo area w~s investigated 

, on the possibility that these hales mig t outcrop within the area. 

~xamination of the Ha.rtvi~+e - . d ~djacent formations did not result in the 

discovery of any radioact;i ve b· ack sha:J.e~. . However 1 a numb~r of long­

abandoned copper mines and pro ,peets cont . in · small · q~ant~t~es of radioact~ve 

rocks. 
. I > 

In all cases, the radi activity ~ s associated with seoond~y copper 

minerals. In the past, some c pp.er nas b en mined from the Whalen group 

(pre.-Ca.mbrian) and the formation Mississippian,). In many _plaoes 

in. t~e Hartville area, on uneonformably overlies the 

m~tamorphosed sedimentary rook copper occurs as 

replacement ~eposits in the fo a~ong the base 
•· ;,· -~ ' 

of the Gurnsey limestone. i eopp~r::imprE!gnated liinestone 

from the base of the Gurnsey f rmation at the Micb~gan mine, NWt sec. 24, 

T. 30 N., R. 65 w., Goshen tCb ty, oontai ed Q:1p27 pe:rcent urani~. A gral;) 
. · . .. . . l . , 

s~ple of oo.pper impregnated s hist from he. North ._ Copper .,l~el.t mine contained 

0.012 percept -l:ll"~i~ -,~d a ~ p].e . o£ P.ol m; te .. .:p~.~J:y .~!P~~q!d ·:Wi.c'th;·J~P~P~.:r. : · ... 
. -.. .~-- - :~·-· - ~-- -~~-_ .. -.•. _._,·_· . ·: ·-. ; ~ . . ,:---__ --: ' : .. _ ... --_ ~--:-~ -(~'·{:·:~·-.;/~~~:-·.!\:~·_ · ;..:·-./ '· .··-_~ · : :._: __ -._ .. _:::-~._:-·-.:_\;~· - ~ -- ··'-':,._ ~---'· ... ~\~--.~._;- · _<_·· · > 

·: from the South 

• Belt mines are located in the 

sec. 11, T. 31 N., ·R~ 64 W., 

Belt .mines 

schists of the . Wh,.a,len· gr9up •. 

0.023 per.oe~t Ur-an:iUm. The Copper 

sec. 2 and the north half of 

shen Count 

1

. • fhe minerals in the two Cojlper 

' a fault i the 'pre-Cambrian dolomites and 
. .. . ~ 

I 

UlJ1erou.s s . :1.1 :pro.speet·_pi.te J.:n t:Qe · Vi:c+~~ty ; 
. . · .. 1 .• __ .. (· /-~ ·-::=~_; \. · __ - -.};-~-:: ~·_.·:·.<· ;~- :-:, .. - -~ .::-.'·_:·~-- .. . _-_ '_ - ,'.:.-~ ·.; __ / ' . -._ .. :- _- ·::----?- .- ; ·_~~:-·:< ::--.... -...,:-... ;.·;_·:_ .. : ~ ;-_ :' 

. . -·. . -, . " >~ . -:::, -· . ,··· . -_ ,·: ' -~ . . :/ :: , . .;· ' . -.··-. 

of the Copper Belt and Michiga~ mi~es giv radlometrie indi,catio.ns ~f .· 

uranium. Even though the w:~j~ conte~t o~ Cthe • jo:ppe~-;b~aring rocks is not 

~~~~~~~- ~~~~~~~~~~· "~~ 
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high~ their occurrence is signifi~t since it extends the uranium miner~ 

alized area south from Lusk by about 15 miles and north from the previously 

reported r~dioactive copper _Botton prospects by about 10 miles. A detailed 

study of the occurrences in t~.e I?re-Cambrian Whalen group as exposed along 

the eastern margins or the Hartville Uplift may be taken. 

_ ~econnaissance northward from the Hartville Uplift along the 

eastern margin of the Powder River Basin .and _ along the west flank ~f the · 

Black Hills in the Aladdin~ S~dance and Skull Creek coal fields 1 with but 

one exceptionS! did not result in the discovery of any radioactive coals 

or shales. This one exception was a bed of radioactive coal in the Cambria 

coal field. 

In the ~brf.a coal field near Newcastle, Weston County, one 

lenticular bed of coal, 4~8 feet thick is moderately radioactive, hav~g 

a uranium content of 0.0085 percent in the ash. This _bed is probably the 

stratigraphically highest coal in the coal-bearing Lakota sandstone. -Other 

lower coa:Is that w~re mined in the ;past for ~team coal and coke were ex­

amined but they did not give radiometric indications of ur~ium~ However, 

a samp~e of coke produced from these lower coals contained 0.008 ~e~cent 

uranium in the ash o Therefore; even though these lo:wer coals are ap~arently 

radiometrically inert, they do contain small quantities of uranium, probably 

less than Oo002 percent in the asho 

Southeastern MOntan~.--~connaissance of the _Ekalaka lignite field, 

Carter County~ resulted in the most promising discovery of the 1952_ field 

seasono _ Several beds of radioactive lignite were discovered in the Ekalaka 

H~llsj about 10 miles south of the town of Ekalaka. The lignites occur 

" '"r'\... .. -
------------ . . .................. -· I 
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in )That, is apparently the . the Fort Union formation of 

.P.aleocene age and ·~~ unconf ovez-lain .by sev~r.al hundred . feet Qf ~s~ 
~ 

siye tuffaceous sandstones of . ~ikaree formation of Miocene _( ?) age. 

In th~ S~f see. 25, •. 1 · N., R. · ?..~ :E.~ t .three beds of radioactive 

lignite are exposed. The cally. highest lignite iS. .3.2 feet 

thick, has an ash content of 47.9 percent and contains 0.019 percent, ubanium 
' 

in the ash. The upper 1.5 foot of this ·bed contains less ash (;34.5 percent) 

and more uranium {0.057 percent in the as~). The middle 0.5 foot of this 

1.5 foot section con~ains 0.14 percent Ul".aniu~:t _ j,.n _, .. t~e -:a~h • . ~~ .~ecc;>nd 

stratigraphicaliy highest b:d is }.o r::~ thick ~ :o~~lils o.'oo6 p~rcent 
uranium in the ash. The third stratigraphically highest 'bed Js 8.0 fee.t 

• ·• . ·- ·'·· · , ' I' . ··, ' ' • 

thick, has an ash .content of 3.3.8 percent and a uranium content of 0.014 
t ••• • .' • . '·· - '· 

percent in the ash. This bed is. separated from· a fourth l;)ed by .3.0 feet of 
- -~ .,. ,, • :: . . . . ~;. . ' . . . ..· . _._. - -· ~ . -

carbonaceous shale. The. fourth bed is over 9 feet thick and apparently is 
. ·: . .. . ·• . . . .. ''. . '' .. . ~- ~- . . . 

inert :r~diometrically and, therefore, i .t W'as not s~pl.ed. Since all of the 

above samples are of weathered lignite it is quite likely that the ash values 
·' . . • .. , .-·· ,.._ ' . . ·· · . . ...... ······· . " 

are too high and _consequently the uranium valu~s to9 low. These lignite beds 
. . . • -.·· ~ ·.· ... . .• · ...... . . ... :· .. ~ . .. : •. · . .._.. ., .... ·-,~-~- •. _:: :_.___ .. -~!::.:_ ;.-1 _. .... :. ..... :'• ~-. c • •• 

are :lenticular but it .. is possi~le to. traqe their :<?u,tqrop_. ~or .3 . ()r ·more -~iles. 

Sam~les of these beds have been collected at sever~l ~-O~'l.~i ti.~s but as yet 

.analytical data are not ~yai~able. The areal extent of the l~gnites cannot · 

be-. ac6tU-a tely. d~terinined ·1llltil ' the; ~ppi~g_i·:that:: .. ".s, ~in-i.t:~a t~d ·,a·t ·. 'the, close- . 
. •• • . ' , ·:·'· '" ,J. '·· • ·' --"'' ·- .•. • 

of the field season can ·be completed. Even though these beds are ~ou~h:t .: to~ ... 

un~erlie at least J square miles, ~xplor~tqry drilling will 'be_ ~~qutred before 

accurate reserve estimates can be madeo 
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-S~yo--Only 6 general areas ou~ of the manY that were examine_d 

during t~~ past . f~~l~ season s.E)_E)m W<?.rthy of additional study. ?lley ~E) 

listed below in their order of apP.arent importanc.e. 

lo Ekalaka lignite field, Carter County, Mont. (uraniferous lignite)-Com­
pletion of mapping and· additional sampling of lignites in the Ekalaka· .. Hills 
prior ·to a limited amount. of exploratory drilling. Additional reconnaissance 
of adjacent areas. · 

2o Hartville Uplift, Goshen County, Wyo. (radioactive copper depositsl-De­
taile~ study of the pre-Cambrian rocks~ with r 'egard · to the contained 
mineraTs. A possible airborne radio;metric reconnaissance of this area. 

3. San Juan Mt. area, southwestern Colorado (radioactive black shales in 
the Hermos.a formation)-Additional reconnaissance of the Hermosa formation . 
and it ~quiv_~l_ents in southw.estern C~lorado. · 

4o Goshen Hole, Goshen County, Wyo. (possible radioactive coal)-Re-examin­
ationof this area with a jeep-mounted . auger~ 

• 

5o The Denver Basin of northeastern Colorado (pos·sible radioactive coal)- • 
One or two exploratory core holes. Possible location:. North of Briggsdale 
or New Raymerjl Weld Co., Colo. and ·so located as to penetrate a portion of 
the White River formation and the underlying coals of the Laramie formation. 

6. The Cambria coal field, Weston County, Wyo. (radioactive coke and c~al)­
Poss.ibly ·map the radioactive coal bed as well as determin·e number of tons of 
eoke in the waste c-oke pile at · the site of the ·ol4 ·coke··oven'' ·!hta coke·; is 
reported to contain gold and silver values as much as $2.00 a ton. (Gold 
$20o00 per ounce at the time of the report.) 

California and __ adjacent states 1 by G. W. Moore 
.. ,.. 

During the 1952 field season a: ·three-months reconnaissance investi-

gation was conducted in California and parts of Oregon and Nevada to explore 

the possibilities of the association of uranium with coal and other carbon­

.aceous deposits. Most of the exposures of coal in California which have been 

reported in the literature or described in the files of the California 

Division of Mines were visited. These and several localities in adjacent 

parts of Oregon and Nevada total 85 in number. Examinations were in 21 of 

~ · --- 81tH iilli(l'fltfj 
:.'>'·1M IIIJIUitiiiiililiiH 

• 
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···: t-· . ·:·': ,_ ,.:-~~ ....... ... . ~"'· · ~- -.... 1 ,,.. • ··· ; .,._'<";·<··~ .::. ,_.,,·· ~ ... -. :.,. ... ~ .... -~ ~- ... ,~ __ .... ~ 

the 58 counties of California, three counties in Oregon, and three in 

Nevadao · Mildly radioactive .volcanic rocks in the vicinity o~ some of the 

coal occurrences were studied and samples o£ these and of spring water 

issuing from them were collected for analyseso In addition, samples of 

bituminous sandstone were collected from several localitieso 

A complete evaluation of the past su:mmer's reconnaissance work 

in the region cannot be made f~ly until the results of the analyses have · 

been receivedo No further work is planned unless analytical results are 

more promising than presently anticipatedo 

.... ..,· . 

Reconnaissance work in Wyoming in the past 6 months was devoted 

chiefly to· studying uraniferous volcanic rocks that may contain uranium 

deposits of commercial interest and that are potential source rocks for 

uranium in carbonaceous material and associated rocks in older sequenceso 

The chief areas examined are the Jackson Hole area in northwestern .Wyoming, 

the Miller Hill area in south-central Wyoming and the Split Rock area in 

the central .part of the stateo A number of other areas also were examined 

(figo 8 )o The chief objective of the work was to acquire basic data on 

the stratigraphy and structure of the potential source rocks that are known 

.to be :slightly r:adioacti~~o · · 

Jackson Hole areao--In the Jackson Hole a~~a, a sequen?.e o£ hither­

to undescribed Miocene and Pliocene strata about 9000 feet thick was studiedo 

Two new formations were defined and thrust-fault and normal fault structures 

were worked outo Thrust faulting inv.olv·i~g . r:O'ek~ ~ey w-oung_ .aa;: ?:l:;~:~"9~~~:~~e 

not previously been recognized in Wyomingo 
. . .- ... ' . . . . 
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contains ,·· 29 pumiei te ·beds, ranging 
... -~ -~. ,_ ,· ' .. : ••. ~-:·· • • .. ," ... ~~· .,; • • .• • . ' J· · ...... h· 

in thickness from 5 feet to ...... ._, 
and averaging 22 fe~to The section con-· 

. . . .... ~ -~-- ' .. ,, .. ~- " .. _ ... 

tains a total of 663 feet 
. . ... ····"' · 

pumicite containing OoOOl percent 
•• '• .. ..:-. .. -·~ . ••• ~- ... ~ ' .. .<· ·~· ••• . . 

anium is present in an area no more than 
. .:( . . ., . ' .•. . ':. .:.- . . .. , '- ·. . ,,.. . ~- -~·· ;- . . " ... -. 

1,000 ~eet w_ide a,long t~e outcr.~l> .. 

diEo The total 

pumicite is easily accessible by . . ....... :..... ' 

Jackson, and is 

Algal (?) limestones to 
. .. . .......... . ... 

in a sequence of .Pl~iocene rocks o ' 

iissumed to be 1,000 feet long down the 
, • ~· • . A ·~ ' - ~- • ~-, , , . .,. • 

ty ~s much g~eater, o~ course(e The 

' is w~thin 10 miles of the town of 

in the Na,t~on~l Elk Refuge. 

ing 1128 feet in thickness were measured 
._ . • '. . ... ·-.. :: . . -· . . .. . . ' . . . . . ~ . . 

of these limestones contain . o~poos 
, .. ,. , '" .,. . 

', 

to O.OOl . perc~nt uranium. J.Q.E~nc:es , of secondary concentr!ltion of 

tiranium-were discovered . but 

est concentration .without a 
.. _ .. :. 

A report presenting· 

· p~ssibilities of uranium deposits 

describing the geology in gr~aterd 

cationo 

to locate the areas of great-

s, a $ummary geologic discussion, 

pl~s is b,eing prepared o A .report 

also is b~ing prepared for publi-

. Additional reconnaissance surveys with 'scintillometers ar~ p~anned 

for the Oli~oc_ene, Miocene, .and ene strata and the coal-bearing sand-

stones of the underlying Cretaceous Paleocene, and early Eo.cene rocks in 

the northern part of the .Jackson 

Miller Hill areao-•The ler Hill area in south-central wyoming 

was. recommended for airborne ra.'"".,."'~'I:!Jtric .surveys .on the ·basis of .juxta-
... . " •. ' ,;~:-::'" :· • ; 1 : . ' 

position of the Browns Park(?) · tion of Mio~ene ~~e, chiefly of 

volcanic origin, and older, ing rockso The western pp.rt of the 
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area was flown in .. ~ctober 1952 and two small anomalies were located. Ground 

check by the writer and J. D. Vine found that the ano~lies. were located in 

a sequence of Miocene algal limestones from which saaples -of individual beds 

about a foot thick contained 0.13 and 0.15 percent uranium. Eight out of 

11 other samples of ~-foot beds through a section about 220 feet thick con­

tained 0.010 percent uranium, or slightly more. This is the first time that 

an apparent uranium source rock i~ Wyoming has been found to contain ur~ium 

in such high gradeo Water samples from springs in the Miocene rocks contained 

0.01 parts per million uranium. 

A ~aport; including a,,.map, analyses, an~ discussion of the strati­

graphy:9 is b~ing :pre:pa~ed. Not .enough is known to speculate on reserves. 

Addi tion.al work in the Miller Hill ·area is planned for fiscal y-ear 

1954o Th~ airborne :r:adiometrie survey conducted this S!3_ason may be ext~nded 

eastward early in the spring. The airborne survey, followed b,y ground check­

ing, should include ~e Browns Park (?) formation and outcrops of the Muddy 

sandstone, the Cloverly and Morrison formations undivided, and the Frontier, 

~esaverde, Lance~ and Fort Union formations where the Browns Park (?) forma-

tion directly overlies them, or where it may one~ have overlain them. 

Split Rock area.--The possibilities of uranium deposits in the 

Split Rock area were described in TEM~282 (Love, 1952). An airborne radio-

metric survey w~s made in October 1952 but results have not been ground 

checkedo Work in the area was confined to measuring and sampling sections 

of Miocene and Pliocene (?·.) strata and to studying the areal relationships 

between Pliocene(?), Miocene, and older rocks. Analyses from rock · samples 

recently submitted are not available. Water samples from two wells in ihe • 
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Pliocene (?) rocks eqntained 

W;f.despr~ad . dolomitic a:I~al ree~s in show some secondary ooneen~ 
:; .. . . :'' ~ I' 

trations of uranium.and ·Should be in estigated since samp;les from similar 

algal reefs in the ,Miller Hill area re high in uranium ¢ontento 

A short report supplementi g TEM..;.?$2 is being p:r~paredo In ;addi-· 

tion, a report describing of ·the {l~~a is beirlg prepared tor 

p~bliea tion o • 

f 

Airborne l:).nomalies in the .October 1952 survey .will be 

ground checked with a scintillometer and ~Y p;-.o~is~~g ., lead_s thus .discovered · 
' . ' ' . ~·- :( ';. -~, .... __ , • ' - .. ·' . ., . _.-_;-_ :,: ' ·, ' ' • . . -·, 

· rollowed · up~ If results of -reeonnai sande are sufficiently promising, the 

geology of the area may be mapped New topographic maps are. · 

availableo . 

Other examinations were made and samples 

collected from the following sequenc s and places (figo - j!•): 

Rhyolite, Cooke City-Clark Fork area, northwestern Wyoming 

Oligocene and Pliocene vol anie -rocks, Absaroka Mountains 

Pleistocene strata, n.ear Kt ndall Ranger Station 

M.iddle Eocene: rocks1. Taberrcle B)ltte · ,: ·· 

U,wer Eocene Tuffs, Wind Rt ver Basin 

White River formation, near Alcova 
~ • -. ~ - :.. J ..J .... __ • 

Pliocene rock&, Sara toga areao ~: , . 

The sample ·or rhyolite from the Cooke City~Clark Fork area was re~ 
, . . 

ported to contain .Oo016 percent uraniumo This ·analysis is believed to be 

mnch too high but no material is left for -a cheek a.nalysiso The sample must 

4IJ be -discounted for the present but other samples will be obtained at the first 

·GQfffj)JMiitttr 
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opportunityo : Analyses are not available for the samples from other areaso 

A sample of volcanic rocks of probable Pliocene age in Caldwell' Canyon, 

collected by the writer in 1937, · contained 0.009 percent uranium. 

Data from these miscellaneous areas will be included in a report of 

state-wide scope on Tertiary and Quaternary source beds of uranium. This 

report should be completed during the winter. 

Continued study of potential source beds for uranium in Wyo:riling is 

justified because of its contribution to the search for uranium deposits. 

For example.9 the Pumpkin Buttes area was one of five areas recommended for 

investigation in 1950 and the Miller Hill area was one of 11 areas recommended 

for 1952o A second of these 11 areas is the Devils Tower area where the 

Homestake Mining Company made extensive airborne radiometric surveys in 1952 

and discovered a number of small carnotite deposits. The areas recommended 

in 1950 and 1952.9 not all of which have been flown, were selected largely on 

theoretical concepts based on a large quantity of information from other geo-

logic investigationso These concepts have been placed on a much firmer base 

as a result of studies in 1952. Continued field ~~search along the same lines 

will pay dividends by amplifying and modifying these concepts so that an even 

greater margin of success can be obtained. 

Mineralogy and geochemistry of lignite and coal 
by Maurice Deul and I. A. Breger 

The mineralogic studies in this report were carried out by Maurice 

Deul with the assistance, since June 1952, of Samuel Rubenstein. The chemical 

studies were carried out by Irving Ao Bregero Mr. Robert Meyrowitz was 

recently assigned to the Project and is currently devoting ~is full time to 

• 

• 

• 
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the organization of·. microchemical work for this projecto Ana~ytical 

assistance has been obtained, as required, from the st~f~. of the Trace 

Elements Section Washington Laboratory, where all the .work discussed belov 

has been carried outo TEI-284, · entitled "Current status of investigations 

on the geochemistry and mineralogy of urani~erous ·lignites~ by J.o Ao Breger 

and Mo Deul presents in detail the results of the investigations during 

the periodo 
. fl> 

Almost all the detailed studies discussed in this report were 

carried out on a sample from the top bed of uraniferous lignite from the 

Mendenhall StriP. Mine, Harding County~ So Do This material contains 42 

percent bed moi-sture, 32c.4 percent ash on a dry basis, and -0.12 percent 

• uranium in the asho 

By means of heavy-liquid separations, a mineral-free concentrate 

of the coal containing 13o8 percent ash and Oo31 percent uranium in the ash 

was obtainedo The minerals (gypsum, 69 percent; jarsoite, 10 percent; 

quartz,s~ 2 percent; kaolinite and clay minerals, 19 percent; calcite, trace) 

contain only 7 percent of the uranium in the original coal indicating an. 

association. of the .uranium with the organic components . of the ligniteo 

Preliminary batch extractions showed that 88o5 percent of the 

uranium could be extracted from the lignite by two consec~tive treatments 

of the coal with boiling 1! hydrochloric acid. Continuous extraction with 

6 ~ hydrochloric acid, removed 98o6 percent of the uraniumo 

Continuous treatment of columns of the coal (approximately 750 x 

35 mm) with water~ 1 !f hydrochloric acid, or 6 1f hydrochloric acid, aU:gge~"d' · 

• the possibility that the uranium was held in the lignite.,,. by ion exchangeo 
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To further investigate this, a solution of lanthanum nitrate was passed 
. . I 

through a column of the coal to ·displace any base-exchanged uranium. This 

work indicated that only 1.2 percen~ of the uranium in th~ coal is held by 

ion .exchange. Furthermore, the elutriation experiments indicated that the 

uranium is held in the coal as an organo-uranium compound or complex soluble 

at a pH below 2.18. 

Because it is thought that certain phases of many organic geo-

chemical problems may best be solved by correlation studies, equipment has 

be~n purchased and set up for the microchemical determination of carbon, 

hydrogen~ nitrogen, sulfur, and oxygen in organic substances. Excellent 

C/H ratios have already been obtained with a standard sample. Equipment 

for microfunctional group analysis, i.e., acyl, alkoxyl, and alkimide, 

has also been obtained, and the ,purchase of an infrared spectrophotometer 

in being considered. 

?resent w9.rk ~nd Pl~n~ 

Extreme fine grinding
1
of the mineral-free Mendenhall lignite, 

using a ball mill and kerosene, 1is being carried out to determine if the ash 
·f 

content of the coal can be furt~er reduced by the separation of finely 
' . 

~ 

dissemi nat ed minerals which may ~ still be present in the coal. 

Work has been planned to characterize the organic substances 

associated with the uranium in the coal. 

Investigations will be carried out to determine if there is a 

relationship between the pH of a coal and its uranium content within a 

• restricted area. If this work is successful it may simplify the field 

• 

• 

• 
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investigations on uraniferous lignites~ 

~d~oactive disequilibrium in the sulfate minerals isolated from 

the coal will be studied to determine 

than one st~ge. 

The association of uranium wi 

be. studied on ~ SmD:ple-to-s~ple b~sis 

to establish any possible_ rela.tionships 

Coals other than the Meu~·~~u·~~-~ 

doaf petr.ographict ·a· 
., .. . . 'by J. 

the lignit~ was we~th~r~d in more 

elements in the coal .will 

of punched card ~echniques 

lignite will be studied. 

i ' 
J 

Res~rv~ portions of all at the ec,_al Geology :i· 

0 · {f y . ~ 

:L,aboratory f.'rovide material for coal pe graphic r~sea.reh on the organic 

_associations of uranium. To serve this purpose best, high mo~sture coal 

should not be permitted to dry. Blocks of representative types of c~_al have 

been cut from the reserve portions of core during core processing and 

stored in water so that good thin s can be prepared with minimum dif-

ficulty. 

Studies are still largely stS:ge:s although .. ·. thin 

sections have been made of most of the cks taken from cores of Dakota 

lignite. About 350 of " t}J.ese. l~gnite : se t1ons, ot·:· .vary:ing quality hav;e been 
.. '-~- - . ' ,: -·:-~- . ·:- ... . · : ~ ~ ' - . •, ~- ,; ._ .... _ . .. ·.·· =,·.-·-~--, ·. ·. •.· ·> .' . ' 

' l " •• ,.,. - : .. ~ -;· ;,_ ---~-}_~;1 •. ·, .. ' • ~- -.:.~ _, 

Difficulty has been experien in -~~ing· sections of · weathered prepared. 

coal such as that from the column spec n from the Mendenhall strip pit in 

the Slim Buttes area. Because of the ecial iinportance of this material, .. 

a vacuum embedding procedure ·to iiJlpregnate the coal with hot 

carnauba wax has coal for making thin sections. 
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Results are\/very promising. 
I 

Micro-determinat,ions or anthraxylon, translucent alttri tus, opaque· 

attritus~ fusain and mineral matter will be ~de from the thin sections. 

The microscopic composition will be correlated with the radioactivity of the 

material sectioned. 

Initial exp~oratory work of this nature has shown that radioactivity 

is not correlated with the .presence of thick woody bands, although these may 

in some instances be highly radioac:tive. It ·also has shown ·that peaks of 

conside.rable radioactive contrast may be no more than 1/2 inch in thickness. 

All minor laminae of this character are obscured by less refined methods of 

sampling so that only average values, possibly very misleading from the 

standpoint of primary occurrence, are ordinarily reported. 

The stripping film technique also will be used to determine semi­

quantitatively the location of uranium in the lignite. · The method should 

serve to indicate any pr~ference for distinctive phyterals or zonations of 

occurrence within any or the coal constituents. Materials for these studies 

have been assembled and a few slides have been covered with film for extended 

exposure. The method appears to be practical for selected specimens that are 

known to have significant uranium concentrations, but the general utility 

of the method is not yet certain. Difficulty is expected when the stripping 

film method is used with water-soluble, weathered lignite • 
.. 

The necessity for correctly processing cores to obtain reliable 

samples for coal petrography research, and the bulk and urgency of such work 

in the past six months, has made it impossible to carry . on consistant detailed 

• 

• 

coal petrographic study. It is believed that significant research on this • 



• 

• 

problem can be carried out during t h~lf-year period and a more 

c'omplete report will be submitted in Junj l91J· rpe effective planning of 

these studies recently has been much fac litated by ,access to field infer-

mation that relates to the core material o 

Distric studies 

Goose Creek district · Ca~sia County, Idaho 
by Willi~ J. M~pel 

The purpose of field work in tlhe Goose Creek district (figo 9 ) 

was to determine the extent, thickness, l nd grade of uranium-bearing carbon­

aceous shale and lignite in the Payette lnd ralt Lake formations of Miocene 

and Pliocene ageo This work was complet d during the 1952 field seasono An 

area of about 240 square miles was mappe 
I . 

on ·aerial photographs at a scale 

of lg30,000o Reconnaissance studies wer made and carbonaceous shale sampled 

in the Grouse Creek area~ northwestern B ~ xelder County, Utah, and in the 

vicinity of Elko, Nevada, but no uranium in l ignificant quantities was found. 

The thickest and highest-grade uranium-bearing carbonaceous shale 

found in the Goose Creek district underl1es an area of about 12 square miles 

in To 16 So~ Ro 21 Eo~ Cassia County, Id Oo About 15 percent (280 tons) of 

the estimated t otal reserve of uranium i th+s area is overlain by less than 
. I . 

100 feet of overburden and thus may be r covered by strippingo Mild radio-

activity was observed in carbonaceous sh les in other parts of the district, 

principally in To 15 So~ Ro 21 Eo~ but f r the most part the beds that crop 
I 

out are thin and Pr obably contain little 

A reserve estimate of uranium resent in the Goose Creek district~ 

~ ' . ,... I,. ~ I . :-· ... 88Pttm':Nt · 
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Table J,. .--Indicated uranium rese:rves a Goose Creek districts Cas,sia County s Idaho 1/ 

Bed 
~ 

Barrett 

Barrett 

Thickness 
(weighted 
average Area 
in feet) 'acres) 

2 .• 1 .300 

2•5 3,410 

Uranium 
(w.f.!ighted 
average 
percent) 

0,013 

0,0056 

Total 
carb, shale 
(short tons) Y 

T, 15 S,, R, 21 E. 
620,000 

T, 16 S, a R, 21 E, 
·8,400,000 . 

Total 
uranium 

(short tons) 

81 . 

470 . 

Strippable reserve~ Jl 
Carg , shale Uranium 

(short tons) (short tons) 

2,100,000 120 

In beds .3;Q, :feet or more th~ck containing 0,005 percent or more ur~ni~. 

Barrett 3.0 100 

, ·Barrett ;.2 80 

· Barrett 4.2 4,050 

GRAND TOTALS 3~4 7,940 

0,006 

.0.007 

. 0.009 

··o.oos 

T, 15 S,, R, 20 E, 
290,000 . . . 

T, 1~ S,, R, 21 E, 
- 410,000 

T~ ' l6 S,, R, 21 E, 
17~000,000 . 

26,720,000 

2-0 

30 

. '_1,5.00 

2,101 

1/ Inbedsl.5 to 3~0 feetth+q~,' co?taining 0,005 percent or more uranium, 
2J 980 tons of carbona.eeous sh~~~ per acre-foot assumed in all calcul~tions, 
J./ Under less ·than 100 fee.t of .;pyetburden. · · - · 

\.·.a.-.. 

1,800,000 160 
. . ... 

3~900,000 ' .·;.- 280 

.... . (A 
U) 

~· 

c 

0 
..--;;.., 
~-

·) 

'')' 

-n 
0 

:::0 . 



.- · .... 

, ~I ... 

. ..... 

I • 

··~ . 

. ., -... . -., . ~ 

I • .v ·.• .. • .. 

:·~ 
' \ 

_ • .<",) ............ - •••• ... ~ :··· • - ~, • 

~ifM!I:ti. 
_SiiiRiif ~N .. .. ... . . . .. ... ~ . ., . 

140·· 

.. ,. 

based on reconnaissance studies during the 1951 field season, has been listed 

r' 

in an earlier report by W'. J, Hail, Jr., and. J. R. Gill (TEM-391 in prepara- .. 
tion)o 

This information, modified by later analyti c.d data, is SUJmnariZed ].ii ... · · 
. ,_, .... ;• ... - .. . ···· '· 't. ' . 

samples submitted during the 1952 field season are available, 

Core drilling in T. 16 s., R. 21 E. ,<Cassia County, Idaho, .is 

being considered as the best means of extending the proven reserves of uranium. 

Red Desert area, Sweetwater County, W,roming 
by Harold MasursiQ: .. .. _ .• · · 

- , ... ~ ~~-.~ • • • ·.'¥!' .• " ~ ..... ~ ~·~ ;.,. 

~: ; ;-.,·~ The 1952 field work in ~e Red·~~ie~t had a ~ld 
... ~. .. - . . 

{1 \ "'"- "'c.:J J ~---
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Area of exploratory drilling for uranium­
bearing cool - 1952'(See · Fig.~ 

Area mapped in 1951 



--.,_ . ., .~ .. f. , :-?.4~.::~· ""-=- 'f.;.-

- ::?!'·-.,.· .. ~·~.-!~;(~:~~:; .. : .. 2-

• 

• 

• 



• 

• 

411liii.II1Mp 

·Y 142 ;; 

A core-drilling progr was carried out to outline coal reserves and 

to obtain h~ating values and ur ium: grade from unw_eathered sampleso Eleven 

holes were -completed totaling 2, 9j r'eet ~ (fig. ; 111.~~: ,_Tb,e _: S;r.~all _~dinrt:liution of 

these holes - il. e shown in fig~ 12:. _The ; dri1iling;>was·18-bnfined tbc the:~· n.:orthern·- part 

of the Red Desert area, _because c~ examination this area apparently 

contained t?e highest grade depo itso It originally had been planned that 

drilling would test the sout,hern part of he Red _Desert area, also, but funds 

were not availableo 

-Results and conclusions 

(1) The core drilling indicated that large deposits of uranium-
J 

bearing coal underlie the alluvium-covere lake flats. Additional strippable ~ 

overlain by less than 75 feet of overburd n are outlined in figure 12o The 

strippable areas in Lost Creek flat are established; those in Battle 

Springs flat are still quite tentativeo 

(2) ~dditional mapping in the south of that shown in figure 12 

sl ightly increased the reserves of urani -bearing coal. 

(3) The higher concentration of urardum in coal beds in jux:ta- · 

position to permeable horizons and to top graphic highs reinforce the epi~ 

genetic hypothesis of origin for 

(4) Age determinations .... •· ... .... ' .. . .. 

National Museum will make possible 

type sections in adjacent areaso 
~ .; .. ' . . 

A preliminary computation of 

area of core drilling is shown in table 

collections submitted to the 

of the mapped units with the 

and uranium reserves in the 

Uranium grade is estimated from 

'3ewiili;ii•~•_ P'TTW __ t r -- - - - I . -
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EXPLANATIO N 

Trl !CKNESS OF COAL 5 ' .005 PERCENT U (ES TIMATED) 

TOTAL DEPTH 173.4 

FO 0 SE 0 LY 

FIGURE 1 DIAGRAM SHOWtNG THICKNESSE S AND ESTIM ATED URAN IUM ONTENT OF COAL 
BEDS IN CORE HOLES, RED D S RT AREA , SWEETWATER COUNTY WYOMING 
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Table 2 o==Summary of estimated uranium-bearing coal reserves~ Red Desert area~ 

Sweetwater County~ Wyoming 

Township and Acres Thickness Uranium 1 Coal Uranium 
Range .....,Ji~e of bed .... ,.J~cr~s)_ .... 'feet) percent (short tons) (short tons) 

Reserves from surface data 

T. 24 No 9 Ro 95~96 Wo LUmen 2 _ 2J;l89 
768 

2.8 
4 · Lumen 1 

Reserves added 

Reserves from surface data 

Ro 94 Wo . Battle· 3 1~587 . 7.5 
Moni.lment 1 3;072 6o5 
Sourdough 2 . 3~174 6.5 

Reserves added from coring data 

T. 23 No9 Ro 94 W. Battle 3 1~949 10 
Moni.lment 1 947 10 
Sourdough 2 1.9158 5 

0.005 
0.005 

Oo003 
Oo005 
0.004 

Oo005 
Oo007 
0.008 

10~419~640 
5~222i400 

19$534.9250 
3..3$945g600 
35!;072~700 

33~130g000 
l6g600.)l000 
2s843a000 

T<>tals (rounded) 176ll700 9000 
Res.erves from 19!)1 data · 

521 
261 

'585 
lg697 
19203 

lll657 
-lll127 

787 
~ 

8!;500 

..... 
~ 

.(1t 

As a result of surface data compiled in 1951 in Twps.20 9 21 and 22 N.~ Rgs. 92ll 93 9 94 and 95 W. an 
estimated total of about 513 9 800ll000 tons of sub-bituminous coal containing about llll600 tons of uranium is 
present in beds in two and a half feet or more in thickness and w,ith less· thari 75 feet ·or overburden. 

C !/ Tonnage estimates _ar.e · based on 1~ 700 tons of c~~l _per acre foot. 
(/') 
m 
0 

0 1 

r-

en 
m 
0 
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radiometric determinations supplied by Schopf o Reserves based on last year •·s 

field and laboratory data for the remainder of the mapped area with slight 

modifications are also includedo 

1 o Two reports, a preliminary drilling report and a preliminary 

geologic report, are i~ preparationo 

2o Field work during the 1953 season will be designed to check the 

tentative additional reserves in the lake flats and in the southern part of 

the area by core drilling and augering; to check the potentially important 

uranium-bearing coal beds underlying "gravels" on the continental divide 

in the vicinity of Creston; to investigate potential deposits in the Bison 

Basin area,11 40 miles north of . the mapped area; and to relate the mapping to • 

previously published maps of areas to the south and northwesto 

Fall Creek area~ Bonneville County, Idaho 
by Jo Do Vine 

Field work in the Fall Creek area, Bonneville County, Idaho, was 

undertaken during the 1952 field season to determine the areal extent, thick-

ness and grade of the uranium-bearing strata in the Cretaceous Bear River 

formationo The only preyiously known occurrence was at the Fall Creek coal · 

pros:pect in. NEi seco 4, To 1 So~ Ro 42 Eo 

The stratigraphic relations of the Jurassic and Cretaceous formations 

were studied and an area of about 40 ·sq1!are miles was mapped on aerial photo­

graphs at a scale of lg20~000o Approximately one hundred samples were col­

lected during the past field season from the uranium-bearing strata and have 

been submitted for analysiso 
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adjacent regions~ which surround the Fall Creek area, tb determine the areal 

extent of the Bear River format,ion and . the possible continuity of the con-

taine~ uranium~bearing stratao The Bear River formation was examined and 
' .• ~' ' . -~~ 

samples were collected for analysis from widesp~ead loc~lities and mild 

radioactivity was detected at many p~aces though nothing was found comparable 

to the deposi.t at the Fall Cr~ek coal pros:rect (~~340)o · Within the Fall 

Cl-eek area the known distribution of uranium-bearing strata has be~n greatly 

extended and the estimated reserves correspondingly increased (table 3 ) o 

The uranium= bearing carbonace'ous rocks · of. the Fall Cree~ area are a· potent-

ially valuable reserv~ of uranium and worthy of continued effort to determine 

• the size and grade of the deposito · The lack of good exposures make core 

drilling necessary to determine the areal extent, thickness and grade of the 

deposito 

~ ·~l, . .._.:... .. ' "" ,. ·, • ' ~ .·· '-;. .... ' ,.. .. ~ · :: ... 

• 
. 88ll!-lfl!i4111tb 



Block one 

Rock. t:ype 

Table .3 • --Estimated reserve a.~~ of uranium in t?e Fall Creek areaa Idaho 

Tons/acre foot 
Thickness of' 

Size of area · rock unit 
Uranium 

(percent) 
Rock 
(tons) 

Uranium 
(~ons) 

Limestone 3;600 , 57 acres lo5 feet Oo02 J08jl000 61.6 
Carbo sho 2~600 57 acres lo5 feet Oo024 222,000 53o3 
Coaly sho (top) 1~750 57 acres loO feet Oo045 99i800 44o9 
Coaly sho (base} 1,750 57 acres 3o0 feet OoOll 299,000 33o0 

928,800 192~8 Sub-totals 

Block -~o 

Limestone 3;600 54 acres 1.5 feet Oo02 292~000 58.4 
Carbo sh·o 2~600 54 acres 1.5 feet 0.024 211,000 50,6 

,. 5Coaly sho (top) 1$750 54 acres 1.0 feet Oo045 94~500 42.5 
~ Coaly sho (base) 1 2750 54 acres 3o0 feet 0 2011 284s000 31,2 

'.\. 

't 

1-' ·;~, · 881,500 182.7 Sub-totals 
"' · . 
. ~f Block three 

~ 

_! Estimated reserves ar$ commonly classified apcording to decreasing order of probability by use of the. 
terms: measured, indicated and inferredo However, these terms are not applied here because it is believed 
that an even lower order of probability is represented by the estimates listed above. 

(~:.' 
.. : ~· 

• j' • • 
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Slim Buttes area, South Dakota 
by Jo R. Gill 

Drilling in the Slim Buttes area, Harding County, s. Dak. was 

begun in October at the request of the Commission. The Geological Survey 

0 L 

is logging the core holes and on c~m:pletion of th~ drilling will prepare a 

report on the uranium resources indicated by the drilling, the coal reserves 

in the. ground, and the geology of the area. As of the end of November, 9 of ,, 

the projected 34 holes had been completed. It is understood that the dril-

ling will continu~ until closed down by weather, and be resum~d pext spring 

to complete 10 ~000 feet of drilling before June 1. Reports will be J>re-

pared as .·soon as analyses are available • 

Coyote Mining district, New Me~ioo 
by H • .,Do Zeller · . · 

Geologic mapping at a scale 1~12,000 has been completed for the 

Coyote mining district near Guadalupita~ Mora County, N. Mex., where uranif­

erous copper deposits were found in 195l (Bachman and Read, 1951). Many new 

uraniferous copper showings were found in a sequence of shale, carbonaceous 

shale~ and arkose. It is not possible to establish average grades . for indi-

1 

vidual prospects or the area as a wholeo A very subjeot.ive estimate is that 

significant tonnages of material containing perhaps 0.05 percent uranium and 

2 to 4 percent copper may be present. Physical e~loration will be necessary 
. ' 

to evaluate the potentialities of the deposit and plans are\ be.t;g.g madef ifor 

presentation to the Commission • 
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Chattanooga shale investigations 
by Lo Co Conant 

The specific objectives of the 1952 field work were: (1) To collect 

samples from Chattanooga shale outcrops, spaced about 5 miles apart, along 

the northern edge of the Nashville Basin in Tennessee from Macon County to 

the vicinity of Nashville; along the Cumberland River and several scattered 

inliers in southern Kentucky; .and, at a greater spacing, in scattered outcrop 

areas in Tennessee~ northern Alabama, and northwest Georgia. (2) To study 

in detail the outcrop of the Chattanooga shale in an area in east-central 

DeKalb ·county, Tennessee, where previous study has indicated somewhat higher 

uranium concentrationo These objectives were accomplished during the field 

• 

season.June 10- October 10, 1952, and thus brought to completion most of a • 

program inaugurated in 1947 but largely ·curtailed in 1948. 

During the field season, 807 samples were taken for uranium assay--

776 from the Chattanooga shale and 31 from the overlying Maury formationo Of 

the 807 -samples 9 120 are special samples collected to obtain more detailed 

information on the distribution and mineralogic associations of the uranium 

within the Chattanooga shaleo The remainder are routine channel ·samples. 

The average weight of most of the samples taken was about 4 pounds, 

each being a crude channel sample of a 1-foot interval of black -shaleo These 

samples~ with some unavoidable exceptions, were ,of fresh or only slightly 

weathered shaleo Most were taken from roadcut outcrops, using pneumatic 

equipment and ordinary geologic hammerso 

A map showing the locations of ·the 55 outcrops y sampled, was .aub­

mit.ted: :wi~h~ -!~:.;-553;~~.~- 0hatt.aJiobgA~ :ah&i~_ in~-est,.ga·tion·a• · by V • ;I • . " Swantibn. 
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A summary of the outcrops studied arid sampled u.ring 1952 field season .is 

listed below: 

Number of ,outcrops 
Tennessee Alabama Georgia Total 

visited 

~~ I and described 13 1 108 
Numher of outcrops samp'i.ed 9 1 55 
Number of samples collected ' 579 123 100 5 807 

At the time this r~port is written very few assays have been 

received; henee any conclusion drawn now on uranium distribution is tentative 
. .. . t . . 

and preliminaryo From the few assays lin hand, however, a!ld in light of all 

known lithologic evidences of uranium concentration in the ~attanooga shale, 

unreliable as they probably are, it seems unlikely that any area studied in 

1952 .will prove of gr.e.ater economic interes~ than .the Block 1 area in DeKalb 

County~ Tennesseeo 

. :As·says of . selected Chattanooga shale samples from the Na~hville 

area av~raged about Oo0045 percent uranium~ This nullifies a suspicion, 

based _on lithologic characteristics, that the uranium content there might be 

as high _as ,in D~Kalb County. 

The high uranium assay of a Chattanooga ·shale srumple (a single 

phosphate nodule~ from 'Marion County, Kentucky, sub~itted by a private citizen, 

inst igat..ed : the systematic , s~pling of [several outcrops in that area. Assays 

received confirm earlier conclusions that the average uranium content of the 

shale on the southern edge of the Lexington _Basin is on the order of 0.003 

,percento 

. " ~ .... . . ., .. ,. . ·~ -
.i·~._- ol .._. r ,--- 'r•t' .... WJ'\ ............... -J,' 

I 
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Plans 

A report~ "Uranium content of Chattanooga shale in several parts 

of Tennessee and adjacent States,n based on the findings in 1952, is now in 

preparationo In addition to providing further information on the regional 

and stratigraphic distribution of uranium in the Chattanooga shale in 

Tennessee~ southern Kentu~ky, and northern Alabama~ it is hoped that careful 

analysis of all assay data will yield new information on 1) the effect of 

weathering on uraniUm. content~ 2) uranium concentration in specific materials~ 

and~ 3) vertical and lateral variations of uranium concentration within 

short distanceso 

At the request of the Atomic Energy Commission, arrangements have 

been made to provide geologic guidance during the drilling program to be 

carried out by the Uo So Bureau of Mines near theSligo area in DeKalb County, 

Tennesseeo Mro Thomas· Mo Kehn, who was a member of last summer's field party 

in Tennessee, has been assigned this job under the supervision of Lo Co Conanto 

Mro Kehn will take charge of all cores of the Chattanooga shale, prepare 

detailed lithologic logs, and split the cores for assay samples, and for 

special mineralogic and paleontologic studieso 

In addition, Mro Conant and Mro Kehn will be available to serve 

· in an advisory capacity to predict depths to key units during drilling and 

provide other geologic information that may be need~do At the conclusion of 

the drilling a report will be prepared summarizing the uranium content of the 

Chattanooga shale in the area drilledo This report will present the assay 

dataj give the average uranium content of the beds, and show the calculated 

tonnage of uraniumo 

Rid JIBS IML 

• 

• 
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Organic m~tter of the Chattanooga shale 
by J o Mo Schopf · 

The investigation of the organic matter in the Chattanooga shale 

was undertaken at the request of Lo Co Conant and Wo Mo Monro~, who have 

continued extensive studies of the Chattanooga shale under Survey and Com­

mission supportg for the past several yearso The object of this study is to 

bring the special qualifications of the paleobotanist and coal. petrographer 

to bear on what is perhaps the most characteristic, put most enigmatic; 

feature of these distinctive depositso A preliminary report is now in 

preparation which indicates the nature and sources of organic matter more 

fully than has been possible beforeo 

Limited material has been available from Tennessee, Indiana, Ohio 

and New York with ancillary paleobotanical materials obtained from other 

stateso These have been studied by means of thin sections, macerations 

and other regular methods of paleobotanical investigationo In addition 

LY 

some selected organic matter has been ·specially prepared for chemical analytic 

detertninationso 

The bulk of the organic material in the .black Chattanooga shale 

consists of a .marine type of humic matter so finely decayed and shredded that 

specific and direct determination of its plant source is impossibleo Its 

origin must be inferred from the sporadic associated occurrences of fossil 

plants that are capable of identification and are of such a nature that they 

could contribute this type of organic debriso Among such plants are examples 

of megaplanktonic marine algae, members of the Foerstiales, of which four 

species can be identifiedo Drift wood of CalliXllon, an unquestioned land 
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plant, is widely represented. Apparently a large marine alga, Protoaxites, 

of littoral habitat, is present in some material. The most abundant fossils 

are spore-like in form (but ·unlike any known land-plant spores in details 

of their construction} that are best identified with the form genus 

Tasmaniteso These include the forms that commonly bgve been called 

·"sporangites" in previous literatureo Although their plant origin cannot 

now be prove~, they evidently have marine eco~ogic significance. Even when 

counting the abundant Tasmanites microfossils, the identifiable elements of 

the assemblage do not account for 5 percent of the organic. matter; unidenti-

fiably humic debris may vary in the more highly organic laminae from 20 

to 50 percent. 

Thin sections of selected portions from the black shales show 

the relationship of organized fossils to the more finely degraded debris 

and illustrate the great variation in organic content of the more or less 

alternating lamellae. The texture of the inorganic detritus does not vary 

nearly so much as the organic concentrations which disperse the mineral grains. 

One might infer that non-preservation of organic matter is a primary cause 

for mineral rich laminae in the black shale. In some instances where contacts 

are gradational and irregular this is almost certainly the case, but there 

is reason t6 doubt whether this explanation is always applicable. For example, 

well preserved thalli of Foerstia commonly are almost restricted to the 

mineral rich bands and only occasionally occur in the organic layers. Dis-

seminated micro-crystals and aggregates of pyrite, indicative of anaerobic 

decay~ are observed in both kinds of lamellae. Calcite, some of which 

• 

• 

evidently is secondary, is most common in the mineral rich layers. Presumably • 
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this is a function of greater porosity. The organic layers are much more 

0 L 

dense and evidently highly .imperm~able. Scattered but persistent greenish 

mineral particles, presumed to consist of glauconite, can be found both in 

organic and mineral rich lamellae. Quartz is the most abundant mineral 

among the silt-s-ize particles. It is difficult to estimate the quantity 

of clay in organic layers -since humic stain can ~o easily obscure it. The 

clay content of mineral rich layers is not very great and it may be that a 

larger proportion of organic layers is actually clayey. However, the larger 

humic particles are sufficiently abundant to indicate that clay is rarely 

the dominant constituent of the black laminae of the rock. 

"Spores" of Tasroanites are frequently present in both types of 
. 

laminae. They ·are now more abundant in the org~nic bands but, in terms of 

original deposition, a comparable estimation is difficult owing to the very 

considerable amount of post-depositional compaction of the organic layers. 

Several kinds of Tasmanites have been distinguished, among them one variety 

with a multilayered wall that apparently was last reported by P. F. Reinsch 

(Micro Paleo Phytologia) in 1883. Intergradational forms are present in most 

instances so that an informal "type" classification may now be advisable. 

Mineralized "spore" forms showing faithful preservation of ·original for~ and 

features have been of material assistance in distinguishing corrod~d and well 

preserved compressed examples as they normally occur in the shale. 

Future plans are to complete an illustrated account of the various 

materials now on hand as soon as possible·. Later work extenQ.ing these 

observations should be carried o:p so that a better quantitative estimate 

can be made of the·· geographic variation in organic matter in this widespread 
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formationo The general correlation of uranium and · organic matter in the 

' black shale seems well established although the relationship probably is 

also dependent on additional factors. Some approach can be made to this 

problem utilizing stripping films to obtain speqific qualitative data. 

The opportunity to extend these studies may depend on the pro­

gress of other investigations that can be relied upon to supply suitable 

materials, as well .as upon the actual time that can be spared from other 

unrelated dutieso A more complete account will be submitted in June 1953. 

Core processing 
by J. M. Schopf 

The Survey's Coal Geology Laboratory at ColUm.bus has been respon-

sible for preparing detailed records .and sampling all sections of core / 

shipped by field geologists. This work is important 'l?ecause all further 

research depends on having available, adequate records and samples suitable 

for several different kinds of study. The basic data resulting from core 

processing have been made available rapidly to all scientists directly 

concerned with drilling programs • . After receipt of the core shipments at 

Columbus, processing reports usually are sent within a week to the field, 

analytic,and administrative offices. The steps involved in "core processing" 

are given below~ 

1. Liaison with operating field geologist about ~ethods of marking 

and shipment of coal co~es to safeguard coal analytic values. 

2. Detailed description of cores; ·preparation of full-scale log 

strip showing breakage, loss in dr~lling, character and relationship of · ::, ·· 

portions actually recovered. 

• 

• 
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J • . Seleetion of sample intervals for (a) trace elements determina­

tions and (b) coal analytic determinatio~s • Sample intervals .are . re·.cordacL' on 

full~sc~le log strip. 

4o Machine cutting of core into sample and reserve portions; crush­
! 

ing and riffle splitting of equivalent pjrtions, where both coal samples 

and trace elements samples are taken from the same sections of coree 
. . . . I . 

5o Determination of preliminary radtometric ·values of short core 
I 

'sections for all portions of cores· recei~ed, as a check guide for sampling 

and to indicate appropriate analytic requestso 
I I 

6o Preparation of detailed proJessing report, giving description~ 
. I 

sampling intervals, radiometric results·, I core condi tiori and analyses re-

quested; preparation of graphic summary ~d radiometric chart, 1/20 scale, 

showing lithologic and radiometric relationships; distribution of reports 

to scientists concernedo 

7 o Preparation of analytic req~est lists for Trace Elements 
. I 

Washington Laboratory, and for the Coal ralysis Section, U, S, Bureau of 

Mines; preparation of samples for shipme[t ahd ·: tra.nsmitta~ of samp_le .. infor~ 

mati011. I I 

. Stepe· 2, 3, 4, .: and 5 nriist proceedJ oncnrrently i>.nd rapidly b.ecause .the 

cores are received in a wet condition and samples of coal that has dried out, 

even slightly~· are not sui table for petrographic studies o Coal samples thus 

require particularly prompt handling to prev·ent dryingo Coal analysis re-

ports for each drill hole are returned from the Bureau of Mines to the 

Coal Geology Labo~atory, copies of the~e reports are then distributed to all 

• of those who "originally received core processing reportso Analytic reports 
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of the Trace E~ements Washington Laboratory, when ayai~able, are distributed 

through the Fuels Branch Office in Washington to Coal Geology Laboratory 

and Project Geologists. 

The results of core processing activit~es at the Coal Geology 

Laboratory for Dakota and Red Desert drilling can be summarized quantitatively, 

as follows: 

lo .Core proces~ed: about 585 linear feet. 

2o Radiometric determinations reports: about 980o 

3o Individual samples submitted for uranium determinations . and 

spectrography: 761. 

4o Individual coal samples· submitted for analysis: 90. 

• 

5o Individual reports on laboratory processing:. 41. • 

Th~s work has been accomplished in spite of a general ~ack of pre-trained 

assistants and relatively rapid turn-over of part-time employees. It is 

hoped that these sources of difficulty have been overcome for the futureo 

The purpose of the cor_e processing program is to sample the cores 

effectively and to prepare, as rapidly as is practical, a consistent and 

obj_ective record for general reference by field and laboratory scientists 

engaged in research on these materialso Owing to the large numbers of sam-

ples that are involved in this and other programs, some delay occurs in obtain-

ing Bureau of Mines and Trace Elements analyseso For this reason the ·-

processing reports including radiometric values have considerable significance 

for early estimation of results. 

Radioactivi ty .. )measure:rnents•· are .- prepared· in\ the:··aaal ·Geo;l.9Q· La bora--:.-

tory £rom.: co~rsely,· crushe~ 1 . eamples ,J_ £mi#us rj; , l~ch~:.~_and.,.'mAY. be·:, sub.1ect to ~,gr.eater • 

. ~-,.· -I!IUIZ ill& ... lfflitill 
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e~~or than if the samples were homogenizedo However, a rapid relative com­

:·. ·. parl·so!i' Of samples is more desirable at this· stage. than absolute accuracyo 
, ... _ -. 

These measurements are expressed as "pulses per minute ,per gram" (P/M/G), 

to distlhguish them from values obtained by mere accurate::ly~·calibrated -

radiometry, but attention has been given to the degree of correlation 

between P/M/G results and chemically determined amounts of uranium in 90 

samples from the Slim Buttes area for which both P/M/G and chemical deter­

minations are available. These are summarized on figure ;13. 

~-t appears from . the plotting of P/M/G values against parts per 

million uranium (.oooo%) that three different correlation levels exist. 

The dashed lines in figure 13 are drawn to include all samples in each of 

·the t~ee different levels. If it is assumed that the mid-line in each 

instance approximates an ideal correlation, with errors in radiometric and 

chemical measurement accounting for the widths betwe_en the dashed lines, it 

would seem that for Mendenhall samples P /M/G mumbers should be multiplied by · 

aboH$ ·48 to approximate the parts per million of uranium; for samples from 
; :~; ~~t , .. ," 

holes. 16 and 24 _P/M/G values should be multiplied by about 30; for hole 23 

the .. closest approximation to parts per million uranium would be . obtained by 

multiplying P/M/G values by about 17o 

Probably these data are capable of much more precise analysis, 

but it seems evident from this that we can assume a reasonable degr~e of 

r~lative consistency for the P/M/G values . obtained by our rapid methods on 

successive $amples from individual core holeso Perhaps later on a uniform 

ratio can be established. . ._, :For the present the P /M/G values are believed 

to have relative accuracy . but~ :? th8y. L~ ah()u}.cl : ~ lt:ot -:.be: :~~.~ahs.laLted; .. ·int·o.:., .. terms '·- · 

- •!!1!111.1!1[5 1 f. 
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CORRELATION OF CHEMICAL AND RADIOMETRIC (P/M/G) DETERMINATIONS 
SLIM BUTTES AREA, HARDING COUNTY, SOUTH DAKOTA / 
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of absolute uranium content. 

An effort has been made not only to p_repare accurate detailed 

reference data in our processing reports but als~o~' t ;o present the most im-

portant data in diagramatic summary so that the major results can be easily 

appreciatedo These charts give indication of the major variations in 

lithologic character and a graphic representation of P/M/G values. Figure 14 

inciudes two of these diagrams based on series of samples for which the 

relative accuracy of the samples has been thoroughly established. 

Plans 

Cores of ?oal and associated rocks will continue to be processed 

• to obtain accurate samples for analysis and reserve portions suitable for 

future researcho The present general plan of operation seems adequate but 

an effort will be made to systematize this work so that it may proceed more 

efficientlyo 

, - - -
:~ ' . .. . - ,.. . \ ,., 
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SEARCH FOR AND GEOLOGY OF URANIUM IN PHOSPHATE 

Northwest phosphate · 
by R. W. Swanson 

Studies of the Northwest phosphaye project have included a com­

prehensive inves~igation of the western phosphate deposits and the strati­

graphy of the Phosphoria formation and geologic mapping of the equivalent 

of about 10 15=minute quadrangles, plus associated studies of paleontology 

and geochemistry. During the summer of 1952 the Phosphoria formation was 

described and sampled from han~ and bulldozer trenches and mine exposures 

at six localities in southwestern Wyoming, thereby rounding out our infer-

mation in this part of the ·field and concluding the organized sampling 

program. Some 280 samples were collected and about 2000 feet of strata 

were described, raising the projects' totals to about 9000 samples and 

more than 35,000 -feet of stratigraphy. 

The principal developments as a result of this work i~ south-

western Wyoming are a clarification of critical stratigraphic correlation 

in this part of the western -field and discovery at one locality, Basin Creek, 

of ' a 12!-foot b~d or·: low--grad~: 'phosphate at the top of the upper shale 

member, just below the Dinwoody contact. This bed was correlated over a 

fairly broad area but nowhere · else was it as much as 3 feet thick. Further 

reconnaissance in the area indicates that the thick phosphate is probably 

very local. Sample analyses show 12.7 feet of 20.0 percent P205 rock that 

contain only 0.002 percent equivalent, uranium. At the top of the main 

phosphatic shale member is a zone 3 feet thick that contains 33 percent P205 

and 0.10 percent uranium or 11 feet thick that contains 24 percent P205 and 

• ., I 
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Oo006. percent equivalent uraniumo No other phosphate beds as ·rich or thick 

were found this summer though minable~ thicknesses of furnace-grade rock 

(25 percent P205) appear to ·. have been found at one or two localities 

(analyses of samples are not yet complete)o 

Geologic mapping activities this year were much smaller than in 

previous years~ due to previous completion of field work or other demands 

on geologistsv timei such as sampling and DMEA worko But the mapping of two 

7t=minute quadrangles was completed by Go Co Kennedy in Montana--south half 

of SWf Lyon--and the Johnson Cr~ek and Dry Valley ?!-minute quadrangles in 

Idaho were reviewed prior to submission for publication by Ro Ao Gulbrandsen 

and Eo Ro Cressmano Compilation of columnar section and land ownership data 

• 

has been continued at a steady pace and two more reports of analytical data • 

are in preparationo 

Plans for the remaind~r of the winter office season include chiefly 

compilation of columnar section, analytical~ and mapping project reports for 

publicationo Plans for next field season include~ (1) some spot sampling in 

areas of critically needed information~ such as near Blackfoot Reservoir in 

Idaho and Philipsburg~ Maxville, and Elliston in Montana where our information 

is weak but where valuable phosphate deposits are known to occur; (2) cor-

relation studies based chiefly on stratigraphic information already assembled; 

(3) some reconnaissance into unexplored parts of the field, such as north­

eastern Nevada and north-central ~yoming; and (4) continuation of g~ologie 

mapping in the Aspen Range-Dry -Ridge area of Idaho and the Lyon quadrangle 
) 

of Montanao 
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Southeast phosphate 

Geologic studies 
by Jo B. Cathcart 

Geologic work in the half-year ending NovembE~r 30, 1952 consisted 

of stratigraphic studies, of the Hawthorn formation, thE~ Alachua formation, 

the Bone . Valley formatien.? and the surficial sands; chE~mical studies of 

weathering~ t he relation of uraniU!rf to P2o5, Al203, and other elements; 

sedimentary s t udies, including heavy mineral, and insoluble residue analyses; 

structural studies; and studies of the origin and distribution of the phosphate 

and uraniumo 

Stratigraphic studies 

The Hawthorn formationo--The Hawthorn formati on, of middle Miocene 

~ge (MacNeil.? 1947) crops out in Florida, _ Georgia, and South Carolina, and 

is present in the subsurface of these stateso 

n:e Hawthorn formation consists ·of limestonej, dolomite.9 sands, and 

· clays , all of which conta'in vari able amounts of phosphatic nodules o · The 

Hawthorn formation is the source of much of the economic phosphate in the land-

pebble and hardrock districts of Florida, and the phosphate deposits of South 

Carolinao Therefore, a study of the Hawthorn formation, its stratigraphy and 

distribution.? is of considerable importance in determining the mode of origin 

I of the phosphate deposits and their inclluded uranium. . 

I The stratigraphy of the Hawthorn formation has not been e-~tensively 

inves t igated. Lack of exposures in the[ coastal plain makes it impossible to 

se.e much of the formsLti.ono As exposures are generally only a few feet thi.ck, 

no type section has been described, .andl therefore cuttings from deep wells 
'"':- _. _:., .~ '!:: • ·' ~ ··' •. 
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must supply the type sectiono 

The sections of the Hawthorn formation are very different, even in , . . 

Floridao General stratigraphy in the land-pebble district of Flor1da is as 

follows~ at the base, a cream~colored, sandy and clayey limestone, next a 

series of sands and clays, and at the top, a fossiliferous dolomite (TEI-212, 

Cathcart and Davidson)o All of these rocks contain nodules of phosphorite. 

The -~205 content varies from 9.8 to 35.0 percent and averages 22.7 percent. 

Drilling in South Carolina showed that the Hawthorn formation (in 

the areas drilled) __ consists principally of: .. dark to· greenish-gray to tan 

sandy or silty clay, containing black, br~wn~ amber, white and gray phos­

phate noduleso The P205 content of the nodules v~ies from 1.9 to 35.9 

percent~ and averages 20.3 percent. The phosphate nodules are all well 

rounded and have a high polish. Many of the coarse nodules are :phos­

phatized molds and casts of invertebrate fo~~ils. ~ few random analyses of,~ 

this phosph~te show a content of 0.010 to Oo030 percent uraniumo Several 

samples have ~een taken recently and are being analyzed. 

The Hawthorn formation in Georgia~ as shown by shallow drilling, 

is similar to that in South Carolina~ except for coloro In Georgia it con­

sists of gray or greenish sandy clays and clayey sands containing phosphorite 

nodules. The nodules are quite similar in physical ch~racteristics to those 

in South Carolina and Florida. The Hawthorn formation in northern Florida 

consists of light and dark gray sandy clay - ~d clayey sand which weathers to 

r~ddish and white mottled clayey sandk 

Seas covered most of penipsular Florida~ eastern Georgia and South 

Carolina during the deposition of the Hawthorn formation. In western Florida 

.. 
C"· •1 : i' ,..•. ~ ~ : • 
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the Hawthorn formation was deposited in a deltaic and c:ontinental rather 

than a marine ertviromilant (Vernon, Fla. l Geol. Surv. Bull. 33, 1951). The 

Hawthorn. formation wa.s probably deposited as the Ocala uplift was risingo 

It is much thinner ov-er the Ocala upliff ' and is missing entirely in some areas. 

The thickne:ss of the Hawthorn formation varies from a feather 

edge at the northern end of the land~per'ble phosphate district in Florida . 

to a maximum of perha.ps 500 feet in deep wells in northern Floridao In 
I 

. Georgia~ the Hawthorn. formation is abouf 300 feet thick near the Florida 

line)) but thins gradually to the northeast~ {Cooke, USGS Bullo 941, 1943, 

ppo 89-91) In South Carolina~ (Cooke~ dsGS Bullo 867, 1936, ppo 101-104) 

the maximum recorded thickness is 160 feeto 

Because the: State Geological Snrvey at Tallahassee has a rather 

complete cuttings library from deep wells drilled in Florida, the first 

step in unravelling the stratigraphy or/ the Hawthorn formation is to care-

fully log these deep wells and attempt to establish a type section, or if 

that is not possible 9 a series or -type bections for the~ formationo This 

work is currently belng carried on by a student at Florida State University 
I 

at Tallahassee 9 and he will continue to work about 1/4 time for the remainder 

of this fiscal yearo l 
Samples of the Hawthorn forma ion will be tru(en with the jeep-

mounted Mobile drill in an attempt to find out more about phosphate in the 
I I 

formationo I 
In the land-pebble field the ~elations between the Hawthorn and the 

overlying Bone Valley formation are being studiedo This work will include 

• chemical and heavy mineral studies as ~ell aa, physical relationso 

. iii'PIIIlN,i!\h 
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Insoluble residue studies on the Hawthorn are also being carried on 

by Do Co Alversono 

.The Alachua formation» by Ko Bo Ketnero--Concentration of study upon 

the Bone Vall~y fo~ation or small areal or stratigraphic parts of it may 

lead to lack of perspective and erroneous conclusions in the solution of 

geologic problems-a Problems might be more easily solved if more were known 

about oth~~ phosphatic lithologic units in Florida such as the ~lachua~ 

Hawthorn, and Buckingham formationso Preliminary study has brought out an 

essential unity among these formationso All consist of part of the following 

sequence of strata or zonesg 

A 

B 

c 

D 

General lithology 

Massive~ loose quartz sand 

Massive quartz sand loosely cemented with clay and/or 
aluminum phosphate 

Massive or bedded quartz sand, clay, and apatite 

Limestone containing quartz sand, clay, and apatite 

According to accepted usage the Hawthorn formation consists of zones 

B, C, and D~ whereas the Alachua~ Bone Valley~ and Buckingham formations con-

sist of B and C although the other zones are usually presento The Buckingham 

marl has not been seen by the author~ but published descriptions (Parker and 

Cooke 9 Flao Geolo Survo Bullo 27, 1944, po 59) indicate that it belongs in 

this groupo 

A study of the Alachua formation was undertaken in August 1952 in an 

attempt to explain in detail the similarities and differences between it and 

the Bone Valley formation~ and to solve the problems common to botho A 

reasonable knowledge of the Alachua formation requires investigation of the 

• 

• 
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I 

following problemsg I 
I 

lc. Mineralogy of the formatio~ , 

2o Areal limits of the format
1

ion 

3. Age and origin of the fo~tion 
4o Principles governing the _glenesis and 

grade phosphate within the formation 
I 

distribution of -high-

Work on mineralogy has beguno In general, it is similar to that 

of the Bone Valley formationo Samples 
1

are being studied, but details are not 

yet available because of a lack of adeqttate numbers of X-ray and chemical 

analyses of fine-grained materialo 

The areal extent has been fouhd to be considerably greater than 

geologic maps indicateo It is difficult to delineate the Alachua because 

of a lack of a clear conception of the Alachua as a lithologic unito In 

the Croom-Dade City-area, for example, ieXJlosures of sediments mapped as 

the Hawthorn formation appear to be identical to exposures of those mapped 
I 

as Alachuao Detailed mineralogical andl sedimentary studies may be necessary 

to bring out essential differences~ if any existo 
I 

Three hypotheses of origin ar
1

e being considered: 
I - -

lo Residual concentration b~ weathering of a pre-existent blanket 

of Hawthorn limestoneo 
I 

Residual concentration b~ the pre-Hawthorn Tampa, Suwannee, 

or Ocala limestoneso 
I 

3. Sedimentation in an aque4us environment. 

The possibility of complex origin invo~ving 2 or more processes is not over­

looked. It might be suggested that thj Alachua was formed through a process 

of replacement of underlying limestone r y descending solutions carrying 

It 
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phosphate from beds of guano or other sourceso This hypothesis cannot be 

generally valid for the formation as a whole because the underlying lime-

stone contains less than 1 percent of clastic quartz sand (in some places 

a minute fraction of 1 percent); but the Alachua~ based on information from 

several scattered mines~ contains 5 to ?5 percent of clastic quartz sando 

Some •plate rock" phosphate which thL~ly encrusts bedrock limestone in places 

may be of replacement origino 

There is little direct evidence that the Hawthorn limestorle once 

covered the area now occupied by the Alachua formationo Moreover, the 

Hawthorn formation is characterized over a wide area by nodular phosphate, 

and if weathered would tend to form a residue containing apatite nodules 

similar to the Bone Valley formation rather than a residue containing ma:s­

sive clay=like apatite such as the Alachua formationo 

The pre-Hawthorn limestones contain phosphate, clay, and quartz 

sand 9 and under severe weathering could form a residual mantle similar to 

the Alachua formation$ but these "impurities" form such a small part of the 

limestones that the solution of strata hundreds or thousands of feet thick 

would be required to yield a residuum equal to the Alachua formation in 

thicknesso 

Hypotheses involving aqueous transportation and deposition of the 

Alachua formation in a continental or marine environment are not convincingo 

They do not satisfactorily explain the zonation and the "karrenfeld" or 

pinnacled bedrock contact, the notable lack of bedding~ or the formation's 

relationship to the Ocala uplifto 

• 

• 
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A method of attaCking the problem of origin has been developed which 

promises some successo Although evidence of weathering is abundant through-

out the Alachua formation, it is certain because of its insolubility that 

the quartz sand~> which is universally present in all zones as a primary 

constituent, has not been taken into solution by underground water to any 

appreciable extent., This cannot ·be said of any other principal consti tu-

6 ' 
ent. herefore series of channel samples from bedrock to surface are being 

eolleeted from several localities and the quartz sand contained in each is 

being isolated by a combination of acid leaching and washing. Comparisons 

are made between sorting patterns of quartz samples from different zones 

· in the same sectiono For example, table 4 shows the sorting patterns of 

quartz sand in samples from a mine at Croom. The sorting pattern of the 

top sample of zone B is nearly identical to that of zone A. The supposed 

reworking which 9 according to accepted theories, resulted in the removal 

of the non~quartz fraction of zone A in Pleistocene time is not evident 

from the quartz sorting pattern.. On the other hand the:t~ is a distinct 

break in the sorting pattern between 
1
zone D and the lowest sample of zone 

C indica.ting 9 if proved to be typicalu that the Alachua formation is prob-

ably not a residuum derived from limestone similar to that which presently 

underlies it. 

A review of published paleontologic evidence bearing upon age and 

origin is in progress. Most fossils of the Alachua formation, like those 

of the Bone Valley formation 11 are -Pliocene or Miocene in age, but uncer-

tainties surround the collection~ identification, and dating of many of 

these fossils • 

~ ,• I -,.. ,. ~ o - ___ ...........__. ~ 
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The mode of concentration of phosphate to commercial or near commer-

eial grade in parts of zone C of the AlaChua formation is under investiga-

tion 9 but no conclusions can be made as yet. 

Table 4.--Size analysis of~200 mesh quartz sand in a series of channel 
samples from bedrock to surface at the Euttgenbach mine, Oro om, 
Florida. 

Percent of -f 200 mesh guartz fraction 

Sample f40 +so -/-70 ~100 +140 ~200 
Zone number -40 -50 -70 -100 -140 

A 68 4 9 42 29 13' 3 

67 4 9 45. 29 11 3 
B 66 4 16 50 21 8 1 

65 4 12 45 24 11 3 

64 12 15 26 24 16 7 
63 8 12 . 26 26 19 10 
62 14 1? 31 24 11 3 

c 61 2 l 5 18 44 30 
60 2 2 4 13 . 46 34 
59 0 0 1 4 52 43 

D 58 2 4 19 29 33 13 

The Bone VAlley formation, by II. H6 Bergendahl and C. H. Greyi ·Jr.--In 

order to delineate more clearly the boundaries of the land-pebble phosphate 
! 

field and to obtain more complete stratigraphic data on the relationships 

of the Bone Va~ley formation with the Citronelle, Oaloosahatchee, Alachua, 

Suwannee 9 ani Tampa formations, a program of geologic drilling has been 
/ 

proposed. (Cathcart~ TEI-212, 1952) 

Proposed holes have been located9 and recommendations have been made 

to· the AEC with re~pect to the provisions of a drilling contract. 

f00F112J.I'Ifl/t' . 
51~*?\! ;; .:.~A¥.~e!.t! lli!.~~~~~ .. . ~- . ·~ ..... 
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The southern boundary of economic phosphate in the Bone Valley for-

mation is incompletely known 9 and information regarding the southward ex-

tent of the entire Bone Valley for~tion is inadequate. 

Since the entire area is covered by Pleistocene sands this work is 

necessarily dependent upon drilling.. In the recent past the phosphate 

mining companies have done little ac~~ve exploration south of the Polk-

Hardee County line 9 since p~ospecting information has shown that economic 

18 ma.tr i;x:OO does not extend southward from this line, except perhaps in lo-

ealized areas. However 9 phosphate-bearing sandy clays extend southward 

for another 25 to 35 miles before the Bone Valley merges with the Caloosa-

hatehee marl 9 which contains some phosphate particles. In this area more 

exploration is required to determine the limits of economic phosphate and 

the relation of the Bone Valley formation to rock units to the south. 

An opportunity to study the relations of formations bordering the 

southern edge of the phosphate district was presented recently when the 

Continental Oil Company began an extensive, long term, geophysical pros-

pecting program in this area. The company has been most cooperative in 

every regard and has allowed -personnel of the U. S. Geological Survey to 

~ample the holes drilled, and to make lithologic logs. Drilling has been 

done only in the southeastern part of DeSoto County, well within the out-

crop of the Caloosahatchee marl. 

The holes show from 20 ta 25 feet of unconsolidated sand; 75 to 80 

feet of a greyish"""green sandy elay1with thin layers of shell fragments; 

and at depths of more than 100 feet below the surface, a hard limestone. 

The latter is apparently composed of an alternating series of hard lime-

stone with little sand .and a soft limestone with considerable sand. 

LY 
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Sparse blaCk phosphate pebbles and sporadic fine blaCk phosphate are found 

in each of the foregoing units, except the unconsolidated sandS.-·· The sur-

ficial sands are probably Pleistqcene; the lithologic character of the grey­

ish-green sandy clay appears to ~orrespond with the Pliocene Caloosahatchee 

marlD as described by Cooke (1945); and the phosphatic sandy limestone is 

probably the middle Miocene Hawthorn formation also described by Cooke 

(1945). Unfortunately these holes are too far south to be of any great 

value in determining the southern extent of the Bone Valley formation. 

Stratigraphic studies of mine face samples, by R. G. Petersen.--

Marked differences appear in the chemical composition, quantity, and size 

distribution of the phosphate in ·the mines of the land-pebble district, 

even though only a few tens of miles may separate the mines. The purpose 

of the work for this report is to find exactly what these differences are 

and to attempt to explain the reasons for them. 

Complete sections are being described and samples taken of every 

lithologic unit from the Hawthorn limestone to the surface sand from sev-

er al of the mines in the district. At present, samples from two mines, 

Aehan and Pauway, have been disaggregated and screened. A mechanical 

analys i s has been made and each size fraction has been treated in bromo-

form (diluted to sp. gr • . o~ 2.75) to separate the quartz from the phosphate 
1 

and heavy minerals. In the next separation step, methelene iodide (di-

luted to sp. gr. of 3.00) was used to separate most of the phosphate from 

the heavy minerals. 

In the methelene iodi'de heavy fractions that still contain a large 

amount of 11 heavy" phosphate, a Frantz Isodynamic separator will be used 

o nt:. a 5 : 1 , 1 .. "'~· .. -: 
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to remove the nonmagnetic 81 heavy98 phosphate. The identification of the 

clay minerals in the =200 mesh :tractions will be made with the help of an 

X=ray spectrometero 

A ~emical analysis will bEr made of each of the phosphate fractions · 

to d~termine what differences e~ist in the chemical composition of the 

phosphate with respect to the specific gravity, position in the section, 

and location in the districto A study will be made of the grain size and 

sorting of the phosphate, supplemented by identification of the heavy min­

erals and clay minerals of eacll fraction. 

The overburden sand and - the. ~eacp.ed z~_ne. _ by J. R. _Brooks .--A mechan­

ical analys is study of the 'SUrface -sands and leached zone of the Florida 

phosphate field has been undertaken to determine the origin of the sand 

and its relationship to the leached zone.. It is also hoped that a varia­

tion in , sorting may be found to -exis·t in the various Pleistocene terraces. 

Previous study of grain size and sorting data of the surface sands 

indicates that coarser and better sorted material is found on topographic 

highs and that there is an apparent in~rease in coarseness and degree of 

sorting from west to east.. (Davidson, TEM~362, 1952) 

The results of · the present study are tabulated in table 5. They are 

not -intended to depiet a trend;fOT thus · fa.r samples have been collected 

only near the edge of the economic phosphate area. 

The ~ontact · between the surf~ce sands and the leached zone was pick­

ed9 when possible, with the aid of gamma-raY. logs. A sharp rise in rad~o­

a.~tivity usually marks this contract 6 ' 
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Table 5.--0omparison of grain size and sorting in the top sand and 
leaChed zone, Land-pebble phosphate district, Florida 

Surface sand Leached zone 

Largest median diameter 0.0110 inch 

Smallest median diameter 0.0063 inch 
/ 

Average grain size 0.0076 incrJl 

Largest So!} 1.55 

Smallest S0!J 1.37 

Average S 0 !/ 1.49Y 

!/ S0 (Sorting Coefficient : 

y 15 sample.s 

Ql (first quartile) 
~3 (third quartile) 

g) 7 samples 

0.0100 inch 

0.0082 inch 

0.0095 incb21 

1.54 

1.2_9 

1.4l11 

Table 2 shows that the surface sand has a median diameter range of 

0.0047 inch in contrast with a range of 0.0018 inch for leached zone in 

samples taken to date. 

Present studies indicate that the surface sand becomes finer and 

more poorly sorted with aepth. The increase in average diameter and sort-

i ng from west to east ae reported by Davidson has not yet become apparent; 

however 9 only 6 townships have been sampled. Al thou.gh. the average grain 

size diff~rence of the surface sand and leached zone is slight, it appears 

to.be significant, for the samples have a wide lateral range. 

Samples are taken with a hand auger and are collected at every 
j 

lithologic change. Separation is made on a Ro-!ap meChanical separator 

using 12, 20, 40, 50, 70, 100, 140, 200, and 270 mesh U. S. Standard screens. 

Only the upper portion of the leached zone is sampled in most cases because 

of the difficulty in disaggregating and screening clayey samples. 

• 
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At least one sample per. town~hip will be g~thereci of both leached. 

zone and top sa.nd .in 35 townships throughout the economic phosphate area. 

A study of t .he topographi~ . expression and vertical reflection of 

~ubsurface geologic structures in Polk and Hillsborough Counties, Florida, 

was begun by H. B. Dutro of the Plant City Office of the Survey in May 

1952o. Several structure contour ·ma.ps we're prepared by Dutro but before 

the study Gould be completed he was transferred to another project. The 

present author has undertaken to complete the work begun by Dutro. 

These structural studies were prompted by certain .revisions made by 

Vernon {Fla. Geol. Surv. Btlll. 35 9 1951) in the stratigraphy of the Ocala 

• limestone of upper Eocene age. In the past all rocks of Jackson age 

(upper Eocene) in Florida have been assigned to the Ocala limestone. How-

ever~ Vernon assigns the basal Ocala to the Moodys Branch formation, pre-

viously descr~bed in Mississippi and Alabama. Vernon further divides the 

Moodys Branch formation of Florida int·o upper· arid lower . members, the Wil­

liston and the Inglisp respectively. According to Vernon the Williston 
. . . 

grades upward into the Ocala. while the contact ·between the Williston mem-

ber and the underlying Inglis. member is marked by a sharp lithologic ·change 

and by faunal differencese Both the Ocala-Williston and the Williston-

Inglis contacts appear to be conformable. 

The reference datum previously used for the study of Tertiary stru-

etures in Florida. has been the top of the Ocala limestone. However, this 

has presented m:Q.y pitfalls since the top ·Of the Ocala represents an erod-

ed surface. Vernon presents a structural contour map drawn on the top of 

ee!I!'EMIII 'Oi t 
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the Inglis member of the Moodys Branch formation, using informatio~ seaured 

from deep well drilling. Since the top of the Inglis member is sharply de­

fined. but at the same time is conformable with the overlying Williston 

member, the top of the Inglis is presumably a valid datum against which to 

study the structure of the overlying roCks. 

Using this Eocene limestone as a reference datum, a study is being 

made to determine in what manner and degree the folding of the Eocene lime-

stones has affected the attitude of the younger formations. The possible 

effect on the Bone Valley formation of the land-pebble phosphate field is 

of particular interest. 

A structural contour map prepared by Vernon shows that the Eocene 

limestones which underlie Polk County form a homocline which dips south-

west at about 12 feet per mile. Superimposed upon the homoelin~ are a 

number of secondary anticlines and synclines. Dutro felt that each of 

these folds might be reflected in the formations above and by a topographic 

feature on the present land surface. 

The number of secondary anticlines and synclines superimposed on the 

Eocene l i mestone does correspond to the number of suCh principal features 

on the surface today. In a general way these folds appear to correspond 

roughly with the surface features. However, upon a closer inspection it 

is seen that they are displaced some 2 to 5 miles to the east. Whether or 

not this displacement is caused by the tilt of the axial planes and is thus 

more apparent than real, has not ~· yet been determined. 

The Florida Geological Survey has been most helpful in these investi­

gations and has furnished copies of all&available well logs in this area. 
\ 

st 
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From this data structure contour lllaps are being prepared and sections will 

be drawn. Unfortunately the deep well information is not properly spaced 

to permit accurate contouring. .In addition the topographic control in some 

cases is not adequate. Since these structural and topographic features are 

of such small magnitude these inadequacies make it extremely diffieult to 

arrive at significant conclusions. · 

In the future it i .s anticipated that maps. and sections will be pre­

pared from the available data·. While it · is recognized that the data are 

far from ideal it is .felt that a summary of info~tion will be of value, 

especially since no better information is likely to become available. 

Heayr mineral and insoluble residue studies of the stratigraphic units of 

the la.nd-;Eebble phosphate district!) . by W. J. Carr, D. o. Alverson, and 

M. H. Bergendahl 

The scarcity of diagnostic fossils and the lithologic similarity in 

formations of the ia.nd-pebble district~ and in the economic phosphate de-

posits particularly, have made difficult the problem of working .out the 

stratigraphy and geologic history of the area. The writers have undertaken 

a study of the heavy minerals and insoluble residues of the surface sands. 

phosphate deposits, and associated formations in the hope that this work 

will supply a new line of eviden~e which will contribute to the solution 

of these problems. 

Immediate objectives of this work are: (1) to determine whether sig-

nifieant differences exist in heavy mineral species and proportions in the 

overburden sands 9 leached zone 11 matrix, bed clay, and expos-ed Hawth'Orn 

limestone 9 and whether such differ;nc~~, if any, are persistent laterally; 
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(2) to examine the heavy minerals and insoluble residues of the underlying 

Hawthorn, Tampa, Suwannee, and Ocala limestones in samples collected from 

two deep wells in Polk County, from company prospecting, and from outcrops 

in order to determine whether'heavy minerals and insoluble resldues c~ b~ 

used · for id~ntification of these formations. 

Ultimately the heavy mineral studies will add considerably to the 

information being acc~ulated . on the stratigraphy and origin of the forma­

tions of the phosphate deposits of Florida. A marker zone or zones which 

have a distinctive assemblage of heavy minerals would be of great value 

in correlation, and conseque~tly, in determination of the origin of the 

phosphate-bearing formations. If, for example, it could be shown that a 

widespread uniformity exists in vertical distribution of heavy minerals in 

the unconsolidated deposits, and that the underlying Hawthorn limestone 

has a variety of heavy mineral assemblages, or if a· distinctive marke~ 

zone of h-eavies is. present in the Bone Valley material throughout the 

whole district, or large parts of it, then the evidence would point to 

t he origin of the phosphate deposits by a theory of reworking and deposition. 

In other words, an angular unconformity would be strongly suggested between 

the Bone Valley and Hawthorn formations, as the latter has enough regional 

dip to expose at least 3 major lithologic units in the land-pebble district 

(Cathcart and Davidson~ -TEI-212, 1952). On the other hand, if no areal or 

stratigraphic continuity in heavy mineral distribution can be found, neither 

the depositional nor residual theory can be supported by heavy mineral 

evidence. 

• 

• 



• 181 

oth~r _ geologists of the Florida phosphate project ·will, from time to 

time~ study the heavy minerals in limited ar~a . , or in connection with 

special probl~ms. All these data will eventual y be gathered and correlated 

with regional studies~ 

Three projects are being work-ed on at pre ent:' 

(1) Carr is taking vertio~l channel samplt of the mine faces, each 

sample ~epresentative of a lithologic Unit ~enl~ally recognizable over a 
. I I 

large -areao These samples are panned to coneel trate the heavy minerals. 

(2) Ber-gendahl is studying the heavy mine als of ·three detailed 

sections from drill holes on the Royster tract Polk County, Florida. The 

samples represent limited stratigraphie units, and are screen~d with U. S. 

• Standard screens, and separated with bromoform 

(3) Alverson is studying insoluble residue-s from the Hawthorn, Tampa, 

Suwann-ee 9 and Ocala limestones·. 
., ... 

. Not enough work has 'been done to date to warraJt presentation of any 

eonclu.-sive results in thi-s reporto However, exa.mina~tion by Carr of samples 
I . 

from ·one pit ! ·ace has provided several interesting ~a,cts: phos:phate:·appears 

to be more abundant in the overburden sands than hai been supposed previo~sly. 

In the heavy fraction of the overburden sand at one . ~ne, abotit 25 per-cent 

of the grains were found to. be Jb,osphate. Garnet ij Virtually absent in ttie 

surface sands, but appears to increase in abundance ~ownward in the section. 

Opaque min:erals (probably including some black phosphate) .. ine~ease steadily 

downward i n the s~ction from 1 or 2 percent in the heavy fraction of the 

surface sands to about 60 percent in." t:qe heavy :fraction of the bed clay~ 

• Although these r-esults -are limited to work on one mine section and cannot 
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show any tr~nds, it is clear that there are significant differences in the 

vertical distribution of the heavy minerals. 

: The following minerals have been identified thus fa~ from study of 

samples by Bergendahl.t zircon, rutile, sillimanite, kyanite, tourmaline, 

staurolite, epidote, topaz, sphene, biotite, leucoxene, ilmenite, corundum, 

garnet, brookit~, andalusite, and anatase. Collectively this assemblage of 

heavy minerals is broad enough to includ~ parental rocks of the following 

type~g r r. ultrabasi,.cs, pegmati~es, acid igneous rocks, and dynamic metamorphic 

rocks. · It is apparent· that the source of the sediments embraced a l.arge 

area in which nearly all types of parent rocks were present. It is possible, 

however, that some ·of the ··parent rocks may have been older sediments. Grains 

of phosphate have been identified in the heavy mineral fraction of the ~ 

Pleistocene sands and also in the clayey sand beneath the surficial sand. 

Insoluble residue studies have been made of samples of Hawthorn lime~ 

stone fromthe Pauway, Achan, Peace Valley, and Saddle Creek mines in the 

1-a.nd""?pebble phosphate field. Analyses of five JBrts of the Pa.uway sample 

show an average of 48.7 percent' insoluble material, by weight, with an 

- . I 

. average deviation of 6 .. 3· -percent •. . Two parts of the Saddle C-re~k sample show 

an average of 1i.4 percent insoluble material, with an average deviation of 

0.8 perc·ent.. No conclusions can be drawn from these·L insliffi.ci·ent.:1 d.ata. 

If the present line or' 'investigation by Carr s1:1ggests that further 

work is advisable, then more detai.led s~pling will be done and precise 

methods of screening, weighing, and separation will·be employed in order 

to eliminate the chances o~ errorinh~rent in the qualitative method of 

study now usedo If future heav.y mineral investigations are to be conducted ~ 

. ti'i~M$& tDih 
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on a lar.ge scale~ use of the ~:Tra~e: :Elements:. Washingt.on .Laboratory _e:quipnent 

including_ the Frantz magnetic se~rator and the superpa.nner would be indis-

pensable in handling numerous samples. 

In addition to the work on the unconsolidated formations ·of the district, 

the churn drill cuttings from 2 deep water wells being drilled for Davidson 

Chemical Corp. in Polk County will be examined for heavy minerals. The wells 

have provided an unusual opportunity to obtain samples through the entire 

Hawthorn limestone and underlying formations as well. The lithology of the 

rocks penetrated by the first well down through the Ocala limestone has been 

described and fossils have been selected from the samples for age determina-

tions by paleontologists. Insoluble residues being obtained from the lime-

• stone samples by D. C .. Alverson of the Survey staff will be examined for 

heavy minerals by Carr.. When the work is completed the results in the two 

wells will be compared. I.f there is any reasonable correspondence between 

the results,then the data may be used with some assurance in future work. 

Particular emphasis~ of course, will be placed upon the Hawthorn formation 

in or der to determine how the heavy minerals compare with those in the 

overlying unconsolidated material.. Studies of heavy minerals should also 

aid in working out the stratigraphy of the Hawthorn formation. 

Bergendahl will complete work on the three detailed sections from the 

Royster property~ and Alverson will collect further samples for insoluble 

residue studies from the Hawthorn and underlying formations .• 

As work on subsurface samples progresses, phosphate from the Tampa 

and Suwann~e limestones, and particularly the Ha~horn formation will be 

• analyzed chemically to determine more precisely how it differs from the 
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Bone Valley formation phosphate in content of P2o5, U, CaO, and other 

significant ~lementso Heretofore very little chemical or mineralogic work 

has been done on the phosphate of the underlying limestone formations, 

chiefly because of the difficulty of obtaining samples and removing the 

phosphate from the rock. However, the churn drill cuttings are easily 

han~picked for phosphate. 

Weathering in the land-pebble phosphate district of Florida, by L. V. Blade 

The object of this study is to determine the nature and the importance . 

of weathering on the land-pebble phosphate deposits of Florida. 

The results to date have been a consideration and formulation of the 

problemo A sampling program has been started that is designed to yield more 

mineralogical data with particular stress on the -0.074 mm fraction. 

The problem of weathering and the problem of origin of the phosphate 

deposits in the land-pebble district of Florida are interdependento 

To date two hypotheses have been advanced to explain the origin of the 

deposits. The depositional hypothesis was.set forth by Sellards (1915). 

This hypoth€sis postulates erosion of the Hawthorn formation at the end of 

Miocene time, deposition in Pliocene time of the lower unit of the Bone 

Valley .formation in a shallow marine near-shore environment, the upper unit 

of the Bone Valley in a marine off-shore environment, subsequent erosion, 

and finally~ deposition in Pleistocene time of surficial terrace sands. 

The residual -hypothesis has been proposed by Ketner (Cathcart, et. alo, 

TEI-265, pp. 17-19)o This hypothesis attempts -to account for the entire 

sequence of unconsolidated material overlying the Hawthorn formation as the 

relatively insoluble residue of the Hawthorn formation that has been 

• 
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-. concent;rated in place by weathering. 

·Also possible i.s a ·modification of the depositional hypothesis which 

explains .the upper part of the Bone Valley formation as the weathered 

remnant of mat-erial ·similar in character to that found in the lower Bone 

Valleyo 

Material larger than -0.074 mm in the Bone yalley formation has been 

fairly well id-entified and described but mat.eriai· smaller than -0.074 mm 

has practically been ignored. 
1. 

Little ha's been done with material in the 
I 

Hawthorn forma tibn • :'l.~~_f_t,t_1i:~, ~' ·.~'' :' · 
. . • ~ -

Areal mineralogical studies .or' both formations' 'a.re needed before the 

role ·of weathering can be effectively evaluated • 

The samples taken for mineralogical! study of the upper Bone Valley 

formation · can also be used . to study further the correlation of Al2o3 , 

P205, and U which was discussed by ·the author in a report in preparation 

(TEM~503) •· .TP,e element calcium should be included in this study since 

there is a strong possibility that a significant correlation may be found 

:o.-•- .·' 
~:.>··:_:-_.-< >: .... ~ •;.:._ -:--~·-"· 

Origin, mode of occurrence, and distribution · c)'j ' phosphate and uranium, 

I .- . 

The end point of most ·of ·the'geologl.c $.t~dt~~ \of the· Florida phosphate 
.. - ' : ,: ·.~ . (;~. [: ·.. y:,~;;;_.<f~!:-~/: ·, .\ . 

project is to determine the origin of the deposits of phosphate and uranium. 

TEI - 2SO -p,resen~ed the hypotheses of th'e of the land-pebble phos-

phate deposits. 
.... ,_· • ' . ~ .. . 

As has been pointed out above by Ketner, the general mineralogy of 

the land-pebble district and the hardrock di.strict . are .very similar. Too 
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-
-· little work has .-been -done on the South Carolina deposits to determine 

. / ,. -- ~ 
the mineralogy, but in holes dr~~__.;t--cr-aat'e no "leached zone" has been 

./·...-- · .... ----~ . . 

foundo , However, there are -differences between the South Carolina and 
:. ' '~~-~' 

Florida 'd-eposits as well--as similarities a The source of much of the 

phosphate in. the land•pebble district of Florida, and in South Carolina, 

appears to be the nodular phosphate of the Hawthorn formation. There is 

a suggestion, but a,s yet no direct evidence that the Hawthorn formation 

once covered .the area of the hardrock field, and that it may be the source 

of the phosphat~ there. The phosphate of the hardrock field occurs as 

irregular blocks, as clay-size material, and as "plate rock" encrusting 

the unde.rlying Ocala or Suwannee limestones. The latter type is appar-

ently a limestone replacemento ~ 

Work on heavy minerals, insoluble residues, and stratigraphy has been 

aimed at making clear the -geologic history and origin of the deposit. This 

work has been briefly summarized by various authors in this report. 

Work in the future will develop these lines of investigation, correlate 

them, and arrive at a general hypothesis for the origin of the phosphate in 

the Hawthorn, Bone Valley, and Alachua formations, and the South Carolina 

fieldo 

The mode of occurrence and distribution of phosphate and uranium have 

been summarized in TEM-243 and TEM-436. 

Future work will be directed toward: (1) bringing the maps of uranium 

distribution ty:>'OO date as new information is available; (2) defining relation-

ships of uranium to other elements, particle size; stratigraphy, and '"base~ent 

topography''; (3) defining the relationships of the .leached zone to stratigraphy ~ 

......... .., .. .... .... 
- r ~... j. • A ~ .... ·~ .,.. 
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and (4) determining the origin 

. <of\ .. the phosphate and uranium in the leached zone and the matrix. 
\ "- I 

I 
r eseurce studies 

Geolotg and reserves of phosphate and · uranium on th,e Royster tract, Polk 

County, Florida, by M. H. Bergtndahl 

Logging -and sampling of drilling ort the Royster tract was completed 

in JUnS, 1952. Drilling was Jnducted 9n an eight hole per fortyacre · 

• I grid, and a total of 341 holes were drllledo Estimations of tonnage and 

grade of uranium and phosphate in the leached zone and matrix have been 

-suspended, pending the re-ceipt of analy~es from the Washington laboratory. 

An isometric fence diagram has been prePared on a scale to show all 

of the major lithologic units lncounter~d in the drilling. This detailed 

information reveals an extreme irregularity in the thickness of the various 
I 

units from po~nt to point as well as a substantial -thickness of economic 
I 

phosphate throughout the tract l 

The Hawthorn formation of Miocene age is a light grey to buff colored 

silty fossiliferous limestone, containi~g phosphate nodules. At the surface 

of the Hawthorn formation is a calcareous phosphatic . clay of variable 
I 
I 

thickness that may be either a residuum 1of weathering or else reworked 
I - . 

material depos~ted by J;he invatin~ Bone ,Valley Sea . . Dri~ling. was usually 

halted when thJ.s calcareous m.ater:Lal was encountered; th1s po1nt was con-

sidered the top of the Hawtho1 formati~n. .. · · · 

·A subsurface contour map CDf the t ,op of the · Hawthorn f0rmation reveals 

the following features and relltionship~: . 

·<J.atal... 
I 
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1& A trough trending north-south which may have been part of a 

former river channel., 

2., Superimposed on the topographic highs and the trough are ntnnerous 

sink holes, possibly a result of ground water action • 
• 

3a No relationship exists between the subsurface topography on the 

Hawthorn formation and present topography, except in the eastern part of 

the tract, where a Hawthorn high closely parallels a prominent topographic 

ridgea Otherwise, present topography is influenced by the Peace River 

drainage pattern. 

4. Areas where the pebble to concentrate ratio in the Bone Valley 

formation is greater than one- bear no relationship whatsoever to the topog-

raphy of the underlying Hawthorn formation. This is in contrast with con­

clusions drawn by Davidson, (TEM-337) wherein a direct relationship 

between topography of the Hawthorn fo~tion and phosphate particle size 

was found in the .northern part of the land-pebble district. 

The Bone Valley formation is composed of two units--a lower bedded 

marine phosphorite and an upper leached zone. On the Royster tract the lower 

part of the Bone Valley formation is from 6 to more than 54 feet thick. 

The greatest thicknesses are where the surface of the Hawthorn formation 

is the lowest. 

Throughout most of the tract the thickness of economic phosphate is 

twenty feet or greater. Tons-per-acre data have not as yet been assembled; 

however, the total will be substantially high, compared with tracts of 

equal size in other parts of the land-pebble field. Scattered areas .where 

the pebble to concentrate ratio of phosphate exceed one, aggregate less 

than 1/10 of the entire traet. 

• 

• 

• 
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The upper part of the Bonel Valley formation is said to composed of 

two major lithologic units: , a layey quartz sand and a clayey sand con-
I . . . 

taining leached phosphate pebbl~s and indurated vesicular sandy nodules. 
I 

On the Royster tract, .these u:nirs are not continuous, nor do they everywhere 

occupy the same stratigraphie prsition. Usually the clayey sand overlies 

the vesicular material, but in so~e holes, lenses of clayey sand were en-
, I . .. 

countered directly above the matrix as well as within the vesicular material. 

The vesieularity in the induratt d lnodules and the presence of wavellite as 

both _a cementing material and also as occasional spherulitio aggregates, 

indicate that phosphate nodules have been removed from tbis material and 
I . 

that the phosphate was redeposiled as an aluminum phosphate. In the clayey 

sand$ howe11er, no megascopic cr t~ria for leaching or replacement can be· 

observed from auger cores. The leomposition of the clay-size material is not 

known and cannot be determined ~i th the · equipment available e Chemical 

analyses of clay-size material 1n the so-called upper Bone Valley_ formation 

are a. prerequisite to any detai~ed stratigraphie studies of this material. 

Another possibly significant feature of the so-called upper Bone Valley 

formation encountered on th~ RoJ sJer tract is the presence of lenses of white 

quartz sand within the clayey sando In some areas these sand lenses are 
. j 

directly above· the matrix. Suc4 lenses of sand are fro~ 1 to 30 feet thick 

and occupy areas of up to 100 adres. 

Utilizing drill log interpJeiations and hand lens observation of auger 

cores~ the writer cannot offer any concrete evidence pertaining to the 

stratigraphie disposition of th~ clayey sand and sand lenses beneath the 

surficial sando The following 4acts, however, compel 

I 
I 

the writer to 

.•. }J· .. :. i@JWIBII!Ti !Pit 
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q~e.stion the assignmen~ _of:, all clayey sand on the Royster tra.ct to the 

upper Bone Valley formation: 

1. The complete absence of visible evidence of leaching. 

2o The lack of relationships am6ng distribution and thickness of 

clayey sand, visibly leached material, and the underlying phosphate 

deposits·. Neither the clayey sand nor the visibly leached materia.l. 

is a continuous stratigraphic unit throughout the tract. Both are 

present as lens-like deposits -of varying thicknesses which m~ merge 

into one another wit~n several hundred yards. Where both units 

are present, the claye,y sand generally is found above the vesicular 

material, but occasionally these relationships are reversed. 

3. Thick lenses of pure quart~ sand Yithin and beneath clayey sand. 

• 

4o The variation in thickness of upper Bone Valley material which has • 

been visibly leached. It seems improbable that environmental con-

ditions necessary for leaching should vary over a small area to 

produce the areal and stratigraphic extremes in visibly leached 

material encountered at the present time. The lover Bone Valley 

formation.: is ,a lelati-vely homogeneo-qs li tholOg1.c un1 t and should be , \ 
affeqted: uniformly by leaching. 

No relationships between thickness .of visible leached zone and 

present topography and thickness of leached zone and topography of 

the top of the Hawthorn formation are apparent. In other words, an 

unconformity could be present at the top of the vesicular leached 

material 9 although no evidence has been found to substantiate such 

an assilmptione ,. 
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The possibility remains, however, that the clayey sand and sand lenses 

represent degrees of leaching; donsequently, this material could be included 
. . I 

~ t~~ the upper Bone V_~ley fo~tion. Chemical analyses are necessary 

before such· an assmnption can 1 ,ccepted as factual. 

Loose surficial quartz: s1s have been assigned by Roundy {~SGS Bull. 

906-F, 1941~MacNeil, (USGS Pro o Paper 221-F, 1950) and others to the 
- . I 

Pleistocene. On the Royster tract those sands range. in thickness from one 

foot to more thS:tl siJrt,y feet • 

. . . ·.. . . . .·Phosph.S.tte studie·sl in the ·aa.~~er~t·.~Gulf of .. Mexieo .. 
by H. R. Gould 1 

• I 

Investigations of bottom sediments in the eastern Gulf of Mexico were 

undertaken Qy the Survey in JUlt ~951 to determine the areal distribution, 

~ty, souree, and mode of fo~ation of phosphatic sediments in this region. 

Earlier observations, supplemented with notations of bottom type recorded 
I 

or1 nautical charts of the ti. So Coa~t and Geodetie Survey, suggested that 

phosphatic s~diments were eonfiJ ed chiefly t~ the inner 25 miles of the 
I I . 

continental shelf bet'Ween Tarpon_ Springs and Fort Myers, Flao Profuse 

dinoflagellate blooms (red tid~),, which are thought to be spawned by 

phosphate-rich waters, develop periodically in this same general area. This 
, I . 

correspondence in distribution suggested that the red tide and the phosphate 
·, I 

in the bottom sediments might ~ve a .common origin, and that the phosphate 
I 

might be in the process of fo~tion today. On the other hand, it seemed 
. ( 

possible that the phosphate on t he sea floor might be :a submarine extension 

(or reworked submarine extensiol ) of Tertiary deposits on the Florida peninsula, 
I 

or that the phosphate might have been "contributed by rivers draining the 

peninsular depqsitso 
iCAU Z£112 I If 
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"· .As a result of these preliminary observations, field studies have 

been confined chiefly to the continental shelf between Tarpon Springs andi 

Fort Myers~ Fla., and to the rivers entering the Gulf in this re,gion. 

Reconnaissance studies of more limited scale have been made as far west as 

Mobile 9 Ala., These studies, together with oceanographic and bottom sedimenit 

data contributed ~ the U., S., Fish and Wildlife Serviea- from other parts of 

the Gulf, provide valuable information for comparison with that obtained 

from the Florida offshore area. Altogether, 2,900 sediment samples, 26 dredge 

hauls, 9 cores, and 137 water samples have been collected. Of these, 2,560 

bottom samples, 1 core, 26 dredge hauls, and 112 water samples were obtained 

from the continental shelf off the west eoast of Florida and! from rivers 

entering the Gulf in this area., The remainder of the samples ~ere obtained 

from other regions of the Gulf., 

Studies during the first half of this fiscal year have been confined 
) ' 

chiefly to laboratory analyses of bottom sediment and sea water samples 

collected during fiscal ye~~ l952 • .- ·Approximately 130 sea water samples have 

been analysed for ·their total salinity, phosphate, and uranium contents. 

Phosphate and uranium analyses of about 300 sediment· samples are being made 
I • 

to complete the picture of phosphate and uranium distribution and to supple-

ment information in areas of critical interest., Micropaleontological analyses 

of approximately 370 bottom samples and 9 cores are being made to determine, 

in part~ the age of the phosphatic sediments and the age of foraminifera that 

have been replaced qy phosphate. St udies of the mass physical properties of 

all samples have been completed., Mineralogicalj) petrographic, and partial 

chemical analyses of several selected samples are in progress., 

• 

• 
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Results 

Preliminar;y results show trat the continental shelf sediments between 

Tarpon Springs ~nd Fort Myers lonsist of 6 types which occur in regular 

bands or zon€s paralleling the lcoasto These zones, arranges according to 
I 

I 
distance from shore -and depth range are listed in table 6o 

I 

Table 6.=-Distribution Qf sediments in eastern Gulf of Mexico 

-I 
Zone noo Sediment type Distance -from shore 

(nautical miles) 

1 Quartz-shell sand 0=20 

2 

(50%-100% quartz) 

Quartz-shell sand 
(0%..,.50% quartz) 

· 3 Shell sand and 
gravel 

4 Algal sand and 
gravel 

5 Oolitic sand 
(calcareous) 

6 Foraminiferal sand 1 

20-40 

4~65 

65~80 

80-90 

90-120 

Depth range 
(fathoms) 

10-15 

15-30 . 

30-40 

40-50 

50-100 

Available analys-es and binocular €xamination of -all sa._mples show that 

higher than normal phosphate occurs only in zone lo Most of the samples 

in this zone contain only a trace of phosphorite, generally in the form 

of well-rou,nded ovules or as replacement of foraminifera and other- calcar-
1 

eous debris. From .visual com~rison with chemically analysed samples it is 

~stimated that most of the sampl~s in this area contain less than 0.50 
I . - .. .- . . . . . 

percent P2o5 and hence :-.lessr·thu ' 0.001: percent_; urani'tiDh , , H~ev.er, in, a few 

-'"' ~ -.;. :; .,,.::.. ,~ ~ o;: ~ '· :: . . l.".". 

· ~ · · ~, :-oi?liiitBITJxt:. ·· 
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scattered areas within zone 1 phosphorite ovules and phosphatized forami-

nifera make up an appreciable part of the bottom sediments. Thel?e .areas . 

of ,, phosphate concentration occur in near-shore waters between Englewood .and 
I 
I 

Vemice~ Fla. and ~etween St. Petersburg and Tarpon Springs, Fla. An area 

of lesser conce~tfation is located in the southeastern part of Tampa Bay 

near tne mouths of the Little Manatee and Alafia Rivers. 

In the Venic~-Englewood area there are· 4 zones of phosphate concentra-

tion which range in area from less than 1 square mile to about 4 square 

miles.. The inner margins 9f 3 of these zones are less than a mile from 

shorej and one is continuous to the shore where sediments similarly high 

in phosphate are exposed on the beach. Available analyses of samples 

• 

from these areas permit no close estimate of their average P2o5 and uranium • 

contentso However, analyses of a few samples from these areas have P205 

and uranium contents of as much as 13.4 percent and 0.0040 percent, 

respectively .. 

In the St. Petersburg-Tarpon Springs region, at least 7 areas of 

phosphate concentration have been recognized. They range from one to two 

square ·miles in area and occur at distances of from 3 to 15 miles from 

shor~. " Although no chenueal analyses are yet available from these ar.eas, 

visual comparison with analysed samples suggests that they are somewhat 

lower in P205 and uranium than samples from the inshore areas between 

Venice and Englewood. 

The Tampa Bay phosphate zone covers an area of about 15 square miles 

and ranges in P2o5 content from 0.50 to 6.24 percent; the uranium content 

ranges from 0.0001 to 0.0004 percent. 
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No phosphorite has been detected in any of the samples seaw-ard of 

zone 1 (table 6) o Likewise, eh~mically analys~d samples from this region 

have an average P2o5 conte~:t of less than 0.15 percent and a uranium 

cont :ant. Of; 'il.b out 'J) ;;0001 percen tl. 
I Conclusions 

The sediments of the insho~e zone (zone 1), as shown by their high 
I. 

quartz content~ are chiefly detr ital» whereas sediments of the other zones 

( z,ones 2..,.6) are largely organ;Lc:. Sediments of the inshore zone are gerierall:r 

similar to those of adjacent beaches and to those carried by rivers entering 

the Gulf in this regiono It se~ms clear, therefore, that the beaches and 

rivers are the sources of much pf the sediment in zone 1. The general 
I 

disseminati on of phosphorite throughout zone 1 and its absence in the outer 

zon€s suggest that it is also being supplied b.Y rivers draining the penin-

sular phosphate deposits and by ,adjacent phosphatic beaches. 

The small areas of phosphate concentration within the inshore zone do 
I 

not appear, however, to be entirely of detrital origino On the other hand, 

it seems probable that submarine outcrops of older formations may be, at 

least in partj the sources of unconsolidated ,concentrations of phosphatic 

sediments in this zoneo Dredged rock from the Sto Petersburg-Tarpon Springs 

area shows that one of the area~ of phosphate concentration is underlain by 

limestone containing abundant phosphorite ovuleso Similarly, phosphatic 

coquina dredged from one of the areas of phosphate concentration in the 

Venice-England region suggests that it is, in part, the source of the over-

• lying phosphatic sedimentso 
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The replacement of foraminifera t~sts b.y phosphate in some of~ the 

samples deserves further study. Attempts are currently being made to 

determine their age and th~ mode of phosphate replacement. 

Field studies, although mostly complete, will .be 'supplemented with 

the collection of about ?O water samples and 50 sediment samples from 

the upper courses of the PeG!Oe, Myakka, Little Eanatee, am~ Alafia 

Rivers. Laboratory studies currently in progress and those necessar.r 

for completion of this project will be continued. It is anticipated that 

most of the laboratory work vill be completed by the end of this fiscal 

year; and that the final report on this p;roject will ~then' be·' · abou' ~; t;() ._ .. ;; 

.. ... ,. . -- _ .. . .... ... .... ~ ..... ..,. 
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I ~ 
SEARCH FOR~ ·YBAN"Ift t. ttr :~U'l'tmAL WATIRS I by P, F. Fix 

A preliminary investi1a~ion of the occurrence of uranium in nat-
1 

ural waters was made by the Cleological Survey on behalf of the Division of 

Research of the Atomic Energy cl~ssion during the secOnd half of 1951, 
The objectives of thil investigation are: (1) to search for non-

saline waters containing enough uranium to . be recoverable economically) 

(2) to determine the geologic origin, relationships, and behavior of ura­

nium in natural waters; and (3) lto develop ge~chemical ~respecting teoh-

::::::lf::::::~:::o::s::~:::z:teb:::::: ::: .:::t::~:::::s::du::~:: ::d 

of the 1952 ·field season; a mor~ detailed report will be prepared when all 
. I 

laboratory analyses have been received. TEM-281 (Aberdeen, et al., 1952) 
I 

summarizes results of the work ~hrough the spring of 1952 in some detail. 

A total of 135 sampler of uranium-bearing natural waters, 120 of 
which ·were collected for uranium determination·, and 15 of ::whieh were ·r.or partial 

I 
chemical analysis as an a,id in field work, has been collected to· date 'from 

17 difl'erent states, Of the 12b samples collected for uranium determination, 
44 are from uranium-mining districts, 25 are from thermal spri_ngs (5 .in , 

uranium•mining areas), 19 from lcid tuff and arkose areas, 12 from phosphatic 
I ' 

areas, 10 from black shales and coal-bearing strata, 1 from drainage from 

a urani~processing mill, and f from miscellaneous sources. 

I 

,J.' ' . '-· 
·-···+";.ii.iliYiiu~urPhi . 
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Of all uranium determinations received to date, 48 percent con-
·' -

tained more thar?/' l ppb~. the present apparent threshold of significance, 

and 18 perce~t contained 10 or more ppb, the present apparent threshold 

of major significance. 

During the field ·season of 1952, a rough but quantitative geo-

chemical prospecting technique was developed and used during field work 

in western Montana. It is believed that this ·technique can be refined 

in another- year of field work to a point of general usefulness. 

Two possible sources of non-saline waters from which uranium 

might be recoverable economically have been found. 

Appreciable quantities of uranium may be present in streams 

that drain areas occupied by urani~ore processing plants. This is 

indicated by samples collected from the San Miguel River, Montrose County, • 

Colorad~ in August 1952 near _the processing plant operated for the Atomic 

Energy Commission by the Vanadium Corp. of America about a dozen miles above 

Uravan. A sample from the river 0.9 mile aboTe the plant contained 1.0 

ppb~ and a sample collected 1.2 miles below the plant contained 55 ppb. 

The river~ which at the time was in the falling stage of a flash flood 

from several days of heavy rains in its drainage basin, has an average 

discharge volume of about 400 cfs, a recorded maximum of 7,100 qfs, and a 

recorded minimum of 12 cfs. Additional samples will be taken periodically 

to establish the range of uranium content. The mill at Uravan and other 

uranium-processing mills will be investigated also. 
~ 

Naturita Creek, . tributary to the San Miguel -River_ n;e~r the ~Wn 

of Naturita, may possibly be a source of uranium also. A sample collected 

• MQIIj!ifJEIO'llMt -

'j 

• 



• 
below the forks of the creek aboft 4 miles northeast of Naturita in Aug-

I ' 

ust 1952 contained 9.3 ppb. The average discharge is believed to be of 
I 

the order of about 30 or 40 cfs. The recor4ed maximwm is 943 efs, but 

the creek may be dry for weeks a't a time i'n the autumn. Additional samples 
. t 

will be collected periodically tp establish the range of uranium content, 
- --

and possible derivation of uranium from ore dust dropped fro~ trucks on the 

watershed will be investigated. 

The hope aroused by a ~aboratory report showing 77 ppb of uranium 

in a September 1951 sample from pimarron Creek in Montrose County, Colo., 
. t 

apparently was nullified by resamples taken in February and late August 1952 

showing, respectively, only 2.6 ~nd 2.9 ppb of uranium in water from the orig­

ipal sampling site. Supplementary new samples in August 1952 from the two 
. ~ . 

branches of the creek above the forks showed only 2.6 and 3.0 ppb. The report 

of 77 ppb from 1951 may have been a labor~tory error; investigation is con-

tinuing in an attempt to determine the source of the uranium, and whether the 

creek may at times carry an unusually large amount of uranium such as reported 
I 

for September 1951. Additional sources in the vicinity were sampled in 1952; 

the largest amount of uranium found in any was 2.3 ppb. 

Conclusions 

) 

Some tentative conclusions on geologic relationships .may be stated 

brief,"ly. Natural waters of very acid or very alkaline nature seem more c"on-

· ducive to occurrence of significant amounts of uranium than do waters that are 
. I . I • . 

nearly neutral; enough· results are not available to make this generalization 

• conclusive. 
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A high content of sulfate seems very favorable if other factors 

present are s~itable. Significant amounts of uranium have been found in 

sulfate wate~s containing orie or more of the following in ·considerable 

amountg calcium, magnesium, iron, and sodium. 

A total hardness, as Caco3 , of 300 or more, other factors being 

suitable, seems highly favorable. Most of the samples showing greatest 

amounts of uranium to date ~ve hardness greater than 300, and the greatest 

uranium content found was in .a water showing 992. Hardness greater than 

300 does not necessarily mean uranium is present, of course. 

A high content of sodium seems favorable, but high uranium con-

tent has been found in presence of ver.y little sodium in some samples • . 

Silica content of water seems related to uranium occurrence; 10 to 30 ppm 

of silica seems favorable. Fluoride also seems related to uranium content. 

The rati~ between calcium, magnesium, and sodium seems significant. 

Plans 

The tentative general plan of procedure in the investigation 

through June 1953 is to make reconnaissance investigations of areas believed 

to be favorable» and to follow with as many stages of intehsifying detailed 

work as resuT~s seem to justify. 

The following is anticipated in the second half of the year: (1) 

continued investigations in the urani~mining areas of Montana, Colorado, and 
J 

Utah, to evolve geochemical techniques; (2) continued in~estigation of waters 

draining acid tuffs and black shales, and waters from other rocks that may 

. . ~ ,'. 

• 

• 

• 
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contain concentrations . • .. 

f .or recove;ry; and ( 3) sample 

waters in the vi~inity the Colorado Plateau. A prog-

• 

• . . , 
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SEARCH FOR AND GEOLOGY OF THORIUM AND MONAZITE DEPOSITS 

Reconnaissance and. resource ·studies 
by J. c. Olson 

The objectives of this investigation are to determine the distri-

but ion, mineralogy, geologic relations., and economic potentialities of 

t horium deposits, and by geologic study of selected thorium districts, 

t o f-ind geologic guides to thorium that might be applicable to areas in 

which thorium is not now knoWn. 

Geologic investigations were carried on during the past half­

year in the Mountain Pass district, San Bernardino County, California; 

the Le~ Pass district, Idaho-Montana; a recently disQovered area con-
·'··' . 

taining hard-rock monazite ' deposits near Shoup, Lemhi County, Idaho; and 

the Powderhorn d~stri~t, GunnisQn County, Colorado. One-day examinations 

were made of the St. Peters Dome thori~bearing pegmatites, Colorado, and 

t he monazite deposits. of the Deadwood formation, Big Horn Mountains, Wyo-
.- ·"' 

In th~ Mountain Pass district, thorium and rare earth deposits have 

been found in a belt 6 miles long. The thori~bearing veins studied are 

(1) t he large Sulphide Queen carbonate body, about 21 400 feet long, which 

contains sparse monazite, and (2) carbonate veins and mineralized shear 

zones in which thorite is the chief thorium mineral. The mineralized shear 

zones on the Ray-Welch-Willmore and Windy groups of claims are 3,000 and 

2 1000 feet long, respectively, and contain individual veins as much as 300 

feet long and 5 feet thick. The grade of the Mountain Pass thorium deposits 

ranges generally between 0.02 and 0.5 percent Th021 and local concentrations 

are as much as 5.5 

• 

• 
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deposits in the Mountain Pa~a di~tri~~ ~ve be.en studie4 in detail and 

locations shown on the geologic:: map __ of. the Mountain Pass district: Birth-
. l 

day--Sulphide Q,ueen are'- d~posi~s: O&rldy and ~e ·No. 3 elai~; Alice Claim; 
. I 

Unnamed prospect No·. 1: ::Sullsn~e claim; Reynolds Robbing group of claims 

A, B, C, and D; Simon-Bay clai,; Ray-lelCh~Will~ore claims; Goulder GoulCh 
. I . 

claim; Unnallled No. a; Doty clai m; Windy group of claims; and Unnamed pros-

pects Nos. 3 and 4. !horium reserves have been inferred for these deposits, 
I 

individually- and collectively, 1and are presented in T!I-251, now being pro-
f - . . . 

ceased, on "Thorium. resources qf the Mountain Pass district, San Bernardino 

County, California," by D. R. Shaw. 
I 
I 

In the Powderhorn · (Cebolla, White Earth) dist:riet, reconnaissance 

for thorium was carried on during about three weeks. In addition to the 

localities iisted by Burbank and Pierson (TEM-310), radioactive deposits 

I 
have also been found in sec. 32, T. 48 N., R. 3 1.; sees. 3, 10, and 15, 

I 

T. 47 N., R. 3 W.; and sees. 11, 15 and 16, T. 47 N~, R. 2 W. In the im-

mediate vicinity of Iron Hill, abnormal radioactivity- was also found in 

carbonate veins in sees. 3, 12, 13, 14, T. 46 N., R. 2 w.; in sees. 1, 2, 
I 

11, 12, T. 46 N., R. lt w.; and. in see. 7, T• 46 N., R. 1 w. All the 

analyses made so far I of material from this dist·rict indicate that the 
I 

radioactivit y is due to thorium. The equivalent uranium in 7 representa-
1 

tive samples of the thori~betring vei~s ranges from 0.004 to 0.13, in-

dicating roughly 0.02 to 0.65 percent !.h.~, although selected samples con­
.\ 

tain as muCh aa 2.29 percent Th02 • 

Various parts of the main carbonate mass that makes up Iron Hill, 

in the Powderhorn district, were checked with the Geiger counter, but 

the maximum reading was only about twice background. These rocks were 

~ .'Y.; ... ;. ... ~,,-. - ;,..x-~-: ... '-~:--,.,.,.,. . 
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also examined with the band spectroscope for r~re earths, which are believed 

to occur largely in apa~ite. Bare earth-bearing _ apati~e is ~~~espread in 

the carbonate rock in small pEl;rcentages. ~peotrographic analyses · of 3 rep-
'• 

resentative samples of apatite-bearing carbonate rock show generally O.X La, 

O.X , Oe~ and O.X Nd. Five Chemical analyses of the _carbonate rock failed 

to show mo~e than 0.1 percent combined rare earth'oxides, suggesting_ that 

total rare earths probably are not sufficiently abundant to constitute a 

commercial deposit for rare earths. The Powderhorn district is considered 
..... 

a promis ing one for thorium, and like Mountain Pass it provides an example 

of the concentration of thorium and other rare elements . in alkalic rock 

provineee. 

The hard-rock thorite deposits 0 as typified by Mountain Pass, Powder-

ho~n 9 and Lemhi Pass, appear to contain significant quantities of thorium, 

but also would probably present problems of beneficiation in event of their 

~xploitation. Thorium, like several other uncommon elements, appears to be 

concentrated in some alkalic igneous rock provinces • and such areas are ;'-rele.-

tively promising for prospecting. Minerals such as barite, fluorite, and 

hematite appear to be associates of thorite in -.ny of the deposits. 

!he search and appraisal of thorium deposits is expected to continue 

in next fiscal year with both field and literature studies of known deposits. 

The continuing review of geologic relations of thorium deposita should re­

sult in the formulation of additional geologic guides to thorium, to be 

tested in reconnaissance examinations of other ·areas considered favorable 

for the occurrence of thorium. The work during the next six months will 

~onsist largely of preparation of reports and laboratory work relating to 

• 

the Lemhi Pass 9 Shoup, and Powderhorn districta, and the review of data on ~ 

tho~ium occurrences in the files and in geologic literature . 

.:u!iea •• ,. 



• 
t ·; ,;

7
Southeastern Coastal Plain. reconnaissance 

Y. ~Y Lincoln Dryden 

The objective.s' of the praject are: (1) a long-range search for the 

methods by which .heavy mineral concentrations have been formed in the coast-

al plain, so that future exploration may be put on a scientific basis; and 

(2) a more immediate searCh for large-scale concentrations of potential 
~, 

economic inl:portance. In practice, the two objectives are co:q.stantly being 

considered in relation to one &Bother, as two aspects of the same problem. 

. At present, attention is being concentr~ted on Pleistocene shoreline 

features - such as beaehes, bars, spits, and dunes - in the expectation 
,: 

that concentrat~ons found in association with such features may be of large 

s~le-that is, of the order of magnitu.de of a million tons of heavy min-

• erals. A further eJr:pectation, borne out by one producing deposit and by 

• 

• 
company informat.lon on others, is that such large scale concentratio:ns may 

contain monazite in by-product qUa.ntit~es. 

Two companies~Dupont and National Lead--are now large producers of 

heavy minerals from the coastal plain. In addition, each has spent several 

7ears in a search for new deposits, and the information that has been made 

available from their work : ~t-~117!~~•~-.-~;.~:: ·+.~,!!.!~g.~ : ?.11 ;· .. \)i.~ ; .eo~~t!:•t :¢;:(: 

t his project. :Bo_th companies ·have conducted extensive and intensive sam­

pling, and hav-~:( .. outlined several areas for pose ible development. They 
·.! ... 

have carried ·out' reeonnaissanee throughout the most promising parts of the 

coastal pl~in and .. have at the same time ~elimi ted areas of much less prom- · 

ise. In view of. this work already accomPlished, the present project is 
, I 

necessarily directed toward: areas, such as Virginia, Maryland, and Dela-
1 

ware, where little or no work has been done before; to less favorable 
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geologic situations, suchas the higher terraces and shorelines; or to 

smaller areas or to details which the companies have not examined. It 

should not be expected, then, that this project would discover a~ many, 

or as large heavy-mineral concentrations as have these two companies 

working over the last several years. 

Metaods.--!he first approach ~s essentially a topographic one. The 

problem is one of finding an ancient beach or other feature which has been 

~o well washed and sorted that olean sand has been accwaulated in large 

quantity; Soils maps aid in locating san~s. Whether such sands, once found, 

will contain significant amounts of heavy minerals is, up to the present, 

to be settled only by sampling. ~pling is carried out by hand-augering, 
\ 
\· 

and the sand so obtained is tested\ in a Tanning-type pan. Such panning 

serves to give a rough idea of the~ercentage of heavy minerals present. 

For ~ands of more than nominal content, a field method employing bromo-

form ~eparation is used to get a m9re preclse figure. J'or any eoncentra-
1\ ~ 

tion of interest 9 mineral counts ar,e made under the petrographic micro-
! 

~copeo Such counts are also made to show up regional differences in heavy 

minerals. 

"-.·-Result.s . · 
! • (,.,- l l·.·., .. -/-·.··. 
1 / .:i1\- -. I 

\ '· ; \\.. I ~ / 

of Maryland and., · ·~ gin ia. --,• first two weeks of field Eastern shore 

work were carried out in thia area, b~h in a search for lliineral concen­

trations and in a test of field methods. About half the time was spent 

along the prominent searp that appears typically about five miles south-

east of Snow Hill (Snow Hill, Md. quadrangle). In most of the Maryland 

• 

• 

•• 
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part of the scarp, the lithology proved ,, to be a mixture of largely~-

sorted silt\) sand, and. pebbles, and heavy mineral percentages were extreme-

ly low. 
I , 

Toward the south, more sand was found along and near the scarp. 

Still farther south (Mappsville 0 Va., 7~' quadrangle) this sand increases 

sharply in mineral content. For a length of about two miles, a width of 

a half to one mile, and a depth (attainable by hand auger) .of six to ten 
1 

feeto there is a heavy mineral content of from 2 to 6 percent. This eon-

eentration has not been outlined in further detail, pending wider recon-

naissance elsewhere in the coasta;L plain. Other, smaller concentrations 

found in the same general area lead to th• conviction that the Eastern 

Shore, h~therto unexplored, is worth further and more extensive examination • 

I 

Kilmarnock. area9 Le.ncaster arid Northumberland Counties,. :Virginia.--

An area near the town :of Kilmarnock, betllieen •the Potomac and Rappahannock 

Rivers was examined for a few d8.ys (Kilmarnock, Va~ quadrangle). Just east 

of the town, the prominent scarp was fo~ (as in the case above) to be 

made largely of unsorted materials. But farther south, around White Stone 

and toward the RappahannoCk Ri~er, the proportion of fairly well-washed 

sand increases. Again, the heavy mineral content increases sharply. For 

a length of ab<?ut three miles~ a width of a mile or so~ and an attainable 

depth of from four to fourteen feet, the sand has a mineral content whiCh 
': I 

will probably av.erage between three and four percent. Preliminary micro-

scople examination of two samples showtt ~ery high proportions of economic­

ally valuable ilmenite. Away from the 'scarp, the main body of the 

P18istocene terraces is made up of largely unsorted material, with low 

mineral contento 

·.-181!1'!.1JIT t ! -i' 
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It is concluded, from ~e one occurreDce near KilmarnoCk, that the 

western shore of Virginia, ~jacent to Chesapeake Bay, is an area of poten-

tial economic interest. 

Other areas in VirginiJ.--!wo areas in Virginia, examined in rapid I .. 
I 

reconnaissance, have so far proved negative. : One lies along and to the 

east of the Surry scarp (roughly the course of the 100 foot contour through 

the Surry, Va. quadrangle arid to the south). It had been expected from pub­

lished reports that the scarp itself might be in considerable part made of 

sand, and that former off-shore bars might lie to the east of it. No sig-

nifieantly large bodies of sand were found in the brief period of work. 

A second area is that lying south and east of Norfolk. Special atten-

tion was paid to the trends running south-southwest from Virginia Beach, 

as being possib~y old shorelines. These proved to be only in part sand, 

and to have comparatively low mineral content. In other parts of the area, 

large bodies of clean sand showed almost no content of heavy minerals. 

Conclusions.--At present, little is known as to the method of forma-

tion of heavy-mineral concentrations, so that any conclusions are both ten-

tative and tenuous. One, is that greater scarp height and steepness are 

an indication of poorly sorted material, so that sand is more likely to be 

found where the scarp flattens. Another, is that there is greater prob-

ability of sand as one goes south along a scarp, presumably as a result of 

southward long-shore drift. Another, is that heavy minerals are likely to 

accumulate where there is a change in direction in the scarp or other 

feature. 

~Jlz:fiii'!!I!J ··-:·X,;: 
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Plans for future work.-- In general, . the plan is to continue the same 

sort of rapid reconnaissance that has been done in Maryland and Virginia, 

progressing southward as frozen ~oil and other conditions make work in 

the north unprofitable. No attempt will be made to outline any mineral 

concentration to the full extent, since for one thing it will ordinarily 

be impossible . to bottom such deposits with hand augers. But if any con-

centration gives promise of contributing to the theory of formation, such 

deposits will be examined as closely as time and equipment permits~ 

cQGlllitllllii .Ba '": -
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Dis triot Studies 

Southeastern monazite exploration 
by W. C. Overstreet 

Southeastern Monazite Exploration is a reconnaissance study of fluvial 

placers in the western Piedmont of Virginia, -North Carolina, South Carolina, 

and Georgia. The object of this study is to. describe loeal monazite depoe-

its, to determine geologic controls of placer deposition, and to evaluate 

placer potentialities of the western monazite belt outlined by John B. 

Martie, Jr. 

Work toward completion of the project is divisible into field studies, 

cooperative physical exploration with the U. ·S. !ureau of Mines, and report 

writing.. In the six-month period _between June 1 and November 30, 1952, 

field studies were pressed, the Bureau began exploration o.f sites in North 

and South Carolina, and preparation .of reports began. 

Field studies include reconnaissance of the western monazite belt and 

detailed study of one stream. From June through November members of the 

field party engaged in reconnaissance of the western belt, studied 389 

streams draining 3089 square miles in 27 counties in four states. (Table7.) 

The area covered in this period is shown on index maps submitted with 

monthly reports during that time. This area comprises five districts: (1) 

the district between the Catawba River in North Carolina and the Savannah 

river b~tween South Carolina and Georgia, (2) the Mr. Airy district in 

North Carolina and Virginia, (3) the Athens district in Georgia, (4) the 

Zetella district in Georgia, and (5) the LaGrange district in Georgia. 

• 

• 
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lith the exception of about 100 square miles in Lincoln ' O~unt7, N. C. 

(in the Catawba River - Savannah River dist~ict) field work in all five 

·districts was completed by the end of November. 

Table ?.--States and counties studied June through November 1952, 
Southeastern Monazite Exploration 

State 
Counties 
studied _} 

Virginia Patrick 

North Carolina Scm.rry 
Stokes 
Catawba 
:Burke 
McDowell 
Polk 
Rutherford 
Cleveland 
Lincoln 

State 
Counties 
studied _j 

South Carolina Cherokee 
Spartamburg 
Greenville 
Greenwood 
Abbeville 
Laurens 
.Anderson 

Georgia Clarke 
Oglethorpe 
Oconee 
Barrow 
Jackson 
Spalding 
Pike 
Troup 
Harris 
Meriwether 

~ Only those ~arts of each county were studied that lie within 
or adjacent to the western monazite belt. 

Field studies of streams in the five districts required mapping 

margins of floodplains on 1:20,000 scale aerial photographs, collecting 

heaV7 miner,al concentrates from grab samples of the different types of 

alluvial sediments in the drainage of each stream, measuring exposed 

sections of sediments, and auger drilling to determine thickness a:ncl se-

quence of sediments. .A.s part of field work 2~51 grab samples were taken 

and 298 auger drill holes, totalling 5265 feet in depth, were drilled • 

·:•nl IIAIIIIU• ;, 
·:a ldt:IU.I!t&U:Siilsi;~I 



212 

A detailed examination of Knob Creek in Cleveland County, N. C., was 

begun in mind-June. The purpose of this study is to provide specific data 

on migration and concentration of monazite in a typical stream flowing on 

t he saprolitie bedrock of the western Piedmont. These data will be useful 

in assessing geologic processes operative elsewhere in the monazite belt. 

When work was temporarily halted on this study at the.end of October, about 

40 percent of the ·examination was completed. 

Physical exploration of selected areas on streams in North and South 

Carolina was begun by the ·u. s. Bureau of Mines in September. Seven of the 

nine areas being drilled in the Catawba River--Savannah River district were 

proposed by the Survey in memoranda dated Aug. 18 and Oct. 22, 1952. Each • 

site combines different assemblages of environmental factors; conditions 

obtaining at any site that may prove to be ~'Qle. .... can be evaluated and 

similar sites could be selected elsewhere in the belt to match conditions 

proved by exploration to favor accumulation of heavy minerals. Maps at 

lg4 9 800 scale of the drilled sites are in preparation. 

· .Results of a long-term .illvestlgation·· do _not ·,follow immediately upon 

completion o~ field work. A period at least equal to the time spent in the 

field is needed to collate data, prepare maps, and evaluate samples. Until 

that office work is done no firm appraisal of the area can be made. Some 

tentative general observations on geologic controls of heavy-mineral deposi­

tion in the belt appear justified, but limitations in this report pr·event 

more than topical listing: 

• 
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(1) The amount of monazite in source rocks can be correlated to level of 

metamorphism ~nd composition Qf the source rock. 

(2) The amount of monazite in fluvial sediments can be correlated to grain 

size and sorting· of the sediments. 

(3) The distribution of monazite along the course of a drainage system 

can be related to the brittleness of monazite, the rate· of deposition, and 

the age of fluvial sediments. 

(4) Differences in fluvial sedimentation within the belt from west to east 

I 

and from north to south can be related to topography, bedrock geology, and 

stream history. 

(5) Within individual drainages sequences of fluvial sedimentation are con-

sis tent~ 

Between the end of November 1952 and June 1953 the field party will 

prepare maps and portions of text for joint reports on areas drilled by 

the U. · s • . Bureau of Mines in the western Piedmont of North and South Caro-

lina
9 

'will · write an interim report on progress of reconnaissance, and will 

be at work on a final report to be transmitted in-fiscal 1955. Completion 

of eaCh report of the joint series will follow field and laboratory work; 

and the interim report on progress of reconnaissance ·. will be transmitted 
t • ,· • 

in the spring of 1953. No further reconnaissan~e is planned in the western 

monazite belt until the final report on the present investigation has been 

completed • 

''• ·-~~?BJi.81Bioi!·~~ -
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Wet Mountain p~oject, Onster County, Colorado 
by Q. D. Singewald and R. A. Christman 

During fiscal years 195~-1952, the U. S. Geological Survey discovered 

a metallogenic province containing thorium in veins along the western slope 

of the Wet Mountains. Almost two dozen radioactive deposits occurring along 
' ~ 
; 

north-northwest tr~~ding shears were found; three of the most promising 

areas were mapped (scale 1:1,200), and a diamond drilling program was eon-

ducted at Haputa Ranch. 

In fiscal year 1953 a program of systematic areal geologic mapping 

was begun (seale 1:6,000) in a so-square mile tract that includes most of 

the presently known thorium occurrences. The purpose of the study was to 

delineate the thorium province, to methodically search for new deposits, and 

to ascertain the geologic setting of the known deposits in order to develop 

geolagic guides to deposits that might be worked commercially. 
it~=:; 

During June and the first half of July, the compilation of data per-

ta.ining to the physical exploration at Haputa Ranch was .completed.. Plane 

table maps with the radioactivity indicated by isorads were made of th' 

Sewell and Anna Lee properties. All known thorium localities were revisited 

and their positions accurately located on the newly obtained top~graphic maps. 

Systematic geologic mapping began in mid-July; five $qttULre miles were 

~pped during- the 1952 field season. The progress was slow because of the 

di.fficu.lty in (1) establishing feasible mapping units in view of the exceed­

ingly complex geology and in (2) working out the best mapping methods. 

Five .principal rock types were established; microcline granite with two va-
. I 

rieties or facies; impure granite characterized by relics, wisps, laminae, 

• 

• 
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and inclusions of gneissic material; and three varieties of hornblende ·gneiss 

ranging from extensively soaked "inje(ltion gneiss" to gneiss nearly free of 

"injected" gr~itie material. These rocks were mapped, in part, as individ-

ual units, but generally two or more occurred together in various propor-

tions as an interlayered sequence; a large number of sequences were estab-

lishedo In addition. seven varieties of dikes ranging in composition from ., 

basalt to aplit~, . a rock tentatively mapped as meta-gabbro, a garnet gneiss 

and a monzonite (?) body were mapped. 

The roCks uniformly trend east-northeast with near vertical dips; 

local variations resulting from drag folds are rare. However, two large 

anticlines were found within the mapped area; one with a wide area of gent-

• ly dipping beds along the axis is proven and the other, a tight isoclinal 

fold, is t.entatively inferred. The faults, shear zones, and dike rocks 

trend north-northwest~ and cut the rock units at a large angle. One zone 

of faulting with discontinu~us mineralized shears already has been traced 

14,000 feeto A large unmapped area of breccia occurring along the south-

e~n margin of an intrusive stoCk of monzonite (?) was discovered at the 

close 0~ ~-the field seasono 

Thorium occurs along the north-northwest structural breaks. At places 

it is assoeiated with barite, smoky quartz and abundant limonite; at other 

pla~es it essentially occurs alone as yeinlets or red stains. Spectrographic 

studies have indicated that small amounts of rare earths locally are present. 

As yet, no general relationship between the thorium and the country rocks 

bas been definitely established; at Haputa Ranch the strongest radioactivity 

was associated with granitic rocks rather Jtban mafic rocks. 

·'·-····••.tJ!t ·t ... · •gilD fVJt ..... Itl:-. 



Radioactive reconnaissance carried on this year in conjunction with 

the geologic mapping dise~osed a large number of radioactive loqalities. 

More than 100 localities having radioactivity greater than 0.1 mr/hr (10 on 

the .2 seale of a Geig~r-Mueller counter) were found along with 14,QOO-foot 

zone of faulting. A map showing the locations of all the radioactive lo-

calities will be transmitted as part of a preliminary summary report. The 

number of weakly radioactive localities is very large; the recently discover-

ed monzonite body south of Grape Creek exhibits radioactive anomalies of 2 

to 5 times background on a scintillometer ('Nu.clear Research's Badiation Sur­

vey Meter SM-3A) over a l50Q-foot traverse along the southern edge. 

It would be premature to hazard a guess as to the tonnage and grade 

of reserves at any locality other than the explored part of Haputa Ranch. 

The tnferred ore reserves at Haputa Ranch 9 determined by diamond core drill-

ing, are given in the table below. 

Inferred tons of Th02 of two ore shoots, Haputa Banch 

Method of 
determination . o.s~ Th0a cut-otf 0.3~· ~02~ .. c-Ut.;M:t.-·- .. :.o~t~·i.Th~ cut- · 

off 

Barnaby logging 324.4 . 524.1 954.4 

Equivalent Th02 
f~om ©ore samples 46.4 149.4 536.4 

These reserve estimates should be considered preliminary because of 

(1) the discrepancies between chemical thorium, and radiometric analyses, and 

~arnaby results, and (2) the sparse information on the size and shape of the 

ore shoot within the deposits. Additional information on the derivation of 
) 

• 

• 
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the reserve figures will be given in a report on the results of the explO-

ration program at Baputa Ranch. 

The field work was recessed at the end 
1

_of November and will be re­

sumed about May 1, 1953. In addition to the rreport work and map compila­

tion, an intensive petrographic stutly will be nade of _ thin sections of th9 
. I 

country roCks. With this petrographic fo~d~tion to supplement field e~ 

perience gained during the first season, mapping can be expected to proceed 

a t an accelerated rate during the next field season. 

Lemhi Pass district, Idaho-Montana 
by VI. N. Sharp and W. S. Cavender 

The ultimate objective of the current investigations in the Lemhi 

• Pass district is to evaluate the thorium and related rare-earth resources. 

To accomplish this a program of geologic mapping, systematic sampling and 

radiometric reconnaissance in the region of Lemhi Pass was begun this year. 

An earlier report on the deposits by Trites and Tooker was transmitted as 

TEI-140. 

During this report period. an area of approximately 20 square miles 

was mapped on aerial photos (approximate scale 1:20,000), and small areas 

of particular economic or geologie importance were mapped in detail (seale 

1:600 or 1:1,200) by plane table methods~ In addition, several short mine 

adits were mapped in detail. Radiometric and geologic reconnaissance was 

carried out throughout the regi'on. -:Oae. -locality; the Silver King group 

of claims 0 near Shoup, Idaho,. is of particular economic importance and a 

preliminary report describing the massive monzonite in replacement vein 

J . ,_ .• ' 
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deposits is in preparation. · !rtro DMEA projects~Last Chance claims in 

Beaverh ad County, Montana and Wonder Lake claims--were followed closely. . . . 

The Lemhi Pass district is in the Beaverhead Mountains, whiCh is 

composed predominantly of quart~ite and ~gillite of the pre-Cambrian 

Belt. Series. Tertiary voloanicsp flows, and pyroClastics overlie the 

rocks of the Belt series. The pre-Cambrian rocks are intruded by diorite 

( 1) dikeso 

Within the pre=Cambrian quartzites, along zones of stru.etu.ral weak .... 

ness 9 the roCks have been effected by replacement veins composed mostly of 

massive quartzo These quartz veins which are the primary interest in this 

study 0 may be grouped into 4 classes, according to accessory minerals and 

possibly to other Characteristics. These are (1) quartz-copper veins (2) 

quartz=barite-hematite-thorite veins, (3) quartz-hematite veins, and (4) 

quartz-copper t~orite veins. 

~uartz-copper veins minerAlogically are white quartz veins that eon-

tain varying amounts of bornite, Chalcopyrite, gold and the secondary min-

erals of copper and iron. These veins have been explored for possible ore 

grade ma. ter ial and several have been mined in the past. They are not nor-

mally radioactive. 

Quartz=barite-hematit&=thorite veins 

~tz-barite=hematite-tho~ite veins are composed of white to red-

brown stained quartz containing ~enes rich in white to pink barite and 

evenly distributed thorite as ·small red-brown streaks, masses and stains o 

Specularite is common and the hydrous forms of iron oxide are abundant. 
/ 

• 
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These ve~$ and replacements are usually more ·highly fractured and 

~e _very :r;&ciioactive! 

guartz-hematite veins 

~tz=hematite veins are not numerous. · Compos~tion is white massive 

quartz and b~ck and l:"ed f<?~ms of _ iron oxide. Occasionally there is slight 

radioactivity and minora.Iriounts of · other accessory minerals. 

~uartz-c?Pper-thorite veins 

Quartz-copper-thorite veins are few and may prove to be a thorite in-

vasion· Of a primarily quartz-copper vein.. Nevertheless they are given a 

place in this tentative grouping. Composition' is quartz-bornite, chalcopy­

rite, pyrite, alteration products ot copper and iron and substantial show-

ing of thorite. :Barite ·and iron and calcium carbonates may be -locally common • 

The largest vein of. this type is being explored thorugh DMEA . ·. cu.ppor·t. 

The ages of these quartz ei_ns have ·not peen established and their 

relationships have not been det rmined. ·A relationship between the radio-

activity and the series of dior te dikes in the district is to be examined. · 

Results of s in Lemhi Pa s district 

ly 70 samples,· all of which wer quartz vein rocks • . ;_ The results to. date are 

conclusive in that the district is productive . of thor-ium only, in the radio-

active metals. No significant ounts of uranium have been noted. Small 

values in rare earths are stan Copper was not evaluated although 

The Lemhi Pass district i potentia~ly a source fo·r · medium-grade thor-

ita-bearing material; reserves, based on . incomplete data, are in excess of 

·-· ~· ,:.&J .... .. ~ -·- ~ ... 



' 140,000 tons of quartz rock c·ontaining 0.8 percent ThO • It is not a dis-

trict that has any evidence of . containing significant uranium concentrations. 

Rare-earth metals might possibly be recovered as by-products. 

The possibility of finding oth~r deposits of thori~bearing mater-

ial in the districts adjoining the Lemhi Pass is not remote. However, the 

locus of this mineralization ~eems to have been covered by the .mapped dis-

tricto No definite geologic boundary or limit has been established for 

this type of occurrence. 

Geologic conclusions are pending compilation of maps and laboratory 

work on rock specimens. 

The plans for future work in the Lemhi Pass district are limited • . 

Present DMEA projects are to be continued in the spring of .l953, and 

this work may be observed. Aside from this, no further work is planned 

for. _the Lemhi Pass district at this time. 

In the· region, it is recommended that interest be directed to 

the Silver King Monazite claims, located north of Shoup, Lemhi County, Idaho. 

It is recommended that this district, called Mineral Hill, be mapped in~ 

fashion similar to that done in the Lemhi Pase district, on aerial photos at 

a scale of 1~·20,000. Additionai illapping by plarie tabl~· , at l-arger scaie, of 

specific localities would supplement this small scale mapping. 

The district, which is a pendant of metamorphic rocks, is well bounded 

by granitic rocks and is roughiy 30 square miles in extent. The occurrence of 

monazite in baritic, carbonate replacement veins promises to furnish information 

of great academic and economic interest. Some development work was started on 

the deposits by the Simplot Company, i~ July 1952. 

-«JifP!BEIJ I !M!t • 
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Central Idaho monazite 
by J • .H. Mackin and K. L• :Suek 

L 

Geomorphic studies of Central Idaho placer monazite deposits were be-

gun on behalf of the Commies ion in June 1952 . in connect.ion with the :Bureau 

of Mines exploration program. The objective of the work is to define ad-

ditional areas of ground favorable for monazite deposits.-

The studies this summer were carried out. in L~ng Valley and in Bear 

Valley, Valley County. ~he monazite deposits of the Long Valley district 

are fills in a north-trending depression formed by late , Tert~ary and Pleis-

tocene faulting. The Idaho batholith was the source o.f the monazite which 

was -deposited in the fault t~oughs. by stream from the east. An ea:rly de-_ 

• positional unit, rotated westward by renewed faul-ting,, ~s . b~en ero.d~d .in- . 

t o rolling topography along the east side of_ the basin • . ·- In the western 

part of the basin the downtilted portion of the early unit is deeply buried 

• 

by a later depositional unit. The monazite _ deposits then form a composite _ 

wedge thiCkening westward to perhaps several th~sand feet. The monazite 

content at depth will depend upon the type .of ~edimenta~ion in that part of 

t he wedge and can be determined only by drilling · ( TIM-_473). 

The Bear Valley deposits are very similar in ~rigin and structural 

relations. A preliminary report on the :Bear Valley placers will be trans-

mit ted within the month •. 

Plans for the next -- six months eatl primarily for the eompletio~ of a. 
the 

final report after whi cif Survey has no further plans for geomorphic work in 

Centra~ Idaho. If, after receiving the report on Bear Valley, further work 
I 

is deemed necessary by the Oommission, lpl$ns for field work will be made by 

the Survey for the next field ~.~@J>p.._. . ., ~.,~ ._,;...,. :;__ 



REGIONAL RECONNAISSANCE FOR URANIUM AND THORIUM 

IN THE UNITED STATES 

The objectives of the regional reconnaissance in the United States 

are: (1) to search for new uranium and thorium deposits based on geologic 

relationships; (2) to make detailed examinations of selected uranium- and · 

thorium-bearing deposits; (3) to make reconnaissance and detailed examinations 

of uranium occurrences reported by the public~ or requested by the Commission 

and Survey particularlY". requests for advice on DMEA loan applications o 

The fundamental approach to objective (1) is to search for new 

deposits on the basis of lithologic occurrence in relation to the regional 

• 

geologic picture-searches guided primarily by knowledge of geologic guides • 

to and habits of deposits of a specific lithologic typeo On this basis 9 

most of the work is focused on reconnaissance of areas in which no trace 

elements investigations are in progress but which are ~egarded as broadly 

favorable for the occurrence of radioactive depositso 

This work is being conducted in the nine districts of\ the Survey's 

Mineral Deposits Branch that are divided geographically into the: North­

eastern~ Southeastern, pouth-Central ~ and North-Central states 9 Colorado­

Wyoming, Arizona-New Mexico, Utah~evada~ Northwestern states 9 and Californiao 

The activities in each of these districts during the report period are dis­

cussed belowo 

• 



• 
A systematic search for radroactive materials in mining districts 

of the northeastern states was begun ln July 1952o .· .As is well known, mining 

activity over. a period of t\m centurit s in this region has demonstrated the 

existence of innumerable deposits of many differen~ types of minerals in a 

great variety of geologic settingso Therefore, deposits of radioactive· 

substances, not hitherto sought .except in · a desultory manner, may rem~in to 

be discovered among these mineral provinceso . The overall task involves 

assembling data on known occurrences, including a comprehensive search of 

publis~ed information, systematically investigating in the fi~ld the geolo.;. 

gical types of deposits that theoretically might contain uranium or thorium, 

digesting the results, and interpreting them as to geologic and economic 

potentialities o · 

From July to N()vember 1952, approximately 60 percent of the time 

was spent in field work~ . l5 P!3rcent in scanning th~ literature and 2? percent 

in office and laboratory work pertaining directly to the field studieso The 

bulk of the field work was devoted to systematic eica:mination of magnetite 

deposits in New Yorkj Pennsylvania and New Jersey, prompted by the known 

association of uranium with .,titanium at Mozambique, Africa, and O~ary, South 

Australia, and by the fact that the iron-ore deposits of the northeastern 

. states lie within areas previouslt known to contain radioactive rock. . . 

.. In addition to the magnetite deposits, several lead-zinc, copper 

and molybdenum deposits in Aroostook County, Meo; 3 greensand deposits in 

~ Burlington County, No Jo; and several copper and chromimmdeposits in 

"ee!IFiiiillii!ltl. 
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Franklin9 Adams 9 and York Counties, Pao were radiometrically examinedo 
•) . ~ '· . . 

One hundred and eleven mines, __ prospects, quarries, mineral local-
·,, 

', 

ities and slag dumps of old iron furnaces we~e radiometrically examinedo 

Rock.9 _- iron· ore and slag containing more than0o005 percent equivalent uranium 

were found at 22 of these localitieso Five of them contain radioactive and · 

rare earth=bearing material that may be of economic or mineralogic interesto 

The available data indicate that the mos~ significant discovery is the rare 

earth and thorium content of the tailings from the "Old Bed" magnetite ~~P.osit 

at Mineville 9 No Yo The "Old Bed," is an apatite-rich magnetite oreo Tailings 

from it contain from 0.10 to loO percent cerium, lanthanum, _and yttrium, 

Oo004 percent uranimn; and probably about Oo03 _percent thoriumo These elements 

probably are in the apatite>most of which is concentrated in the tailingso 

About lp300 tons of the "Old Bed"- tailings are produced daily and several 

hundred thousand tons are in old tailings pileso ~alyses and office compil~ 

ation of data are needed before the "Old Bed" tailings and other occurrences 

of radio_active ~ateria~ examined __last summer can be further evalt-\atedo 

Other significant results of the f~eld work, as interpreted in ad­

vance of chemical analyses yet to be completed have been summarized in 

TEM-551 9 "_Prelimin~ report on reconnaissance -for radioactive materials in 

the northeastern United $tates8
11 by Frank McKeown and Harry Klemic. 

Plans for the next 6 months are contingent to some extent on 

laboratory resultso Tentatively, however, they .are~ · (1) to prepare fora.nd . 

start in early spring a regional reconnaissance of eastern Pennsylvania and 

New Jerseyo _This will consist essentially of examining lead, zinc, and 

""'WiU ib&I!Iiia 
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• copper deposits, supplemented with some radiometric car traversing. The 

mineral deposits within and bordering the Triassic formations of Pennsyl-

vania and New Jersey lie within a belt of rocks of diverse composition 

about 75 miles wide and 200 miles long; Newhouse (Eeon. Geol., 1933, p. 613) 

has pointed out the apparent zoning of iron and copper deposits in the 

Triassic rocks; and there are many occurrences of radioactive minerals 

and anomalies . These features suggest that this area may be favorable 
. -

for prospecti ng for uranium deposits. (2) Arrangements may be made to 
I 

obtain some details of the geology of th~ Mineville district from the Re- , 

public Steel Corp. to supplement, our · information in a study of the rare-"­

earth- cont ai ning apatite. (3) Office and laboratory work will be contin-
1 

I 
ued at a reduced rate during the iwinter months. 

I 
. [ . 

. :.,. ,· .... 

Sautheastern states 
by H. S. John~on, Jr. 

The pr oject for reconn~issance of the southeastern states was 

not begun unt il late September because of a lack of personnel. To date 

most wor k has consisted of libra~ research, study of representative types 

of r adi oactive deposits elsewhere in the United States, particularly in 
I . . 

South Dakota and the Colorado Front Range; and planning the field program. 
I . 

Alt hough it appears at !this stage that the chances of finding 

new occurr ences of radioactive mat~rials in the southeastern states is quite 
I 

promising, considerable work is necessary before a true evaluation can be 

made of the potentialities. -Heretofore, very little in the way of systematic 

reconnai ssance for uranium has been undertaken .in many parts of the region, 
I 

• and there are large areas that have not been investigated at all. 

~ ·QQfiliiliii-Il!M! ·· 
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Plans for the months to come are to make brief reconnaissance 

studies of areas where mining has been undertake-n for gold, copper, zinc, 

lead,9 molybdenum,9 tungsten, iron,~~ manganese and other minerals that might 

conceivably have uranium associated with themo O~her areas where no 

mining has been done but where geology appears favorable will also be 

inv~stigatedo 

South-central st .ates 
by J o _ W o Hill . 

Beginning in November the project chief contacted various personnel 

of the state geological surveys and other geologists in Missouri, Oklahoma~ 

Texas~ and Arkansas; and collected mineral samples of interesto 

Of a total of 42 samples collected and received from interested 

persons~ two samples with appreciable amounts of radioactivity were pro-

minenig an "albertite" specimen from the Mine La Motte near Fredericktown~ 

Missouri~ and a group of asphalt pellets from the north flank of the 
•1t . 

Wichita Mountains in southern Oklahomao Initial results from the Denver 

Trace Elements Laboratory showed that the "albertite" specimen contains 

Oo54 percent equivalent uranium and the asphaltic peilets contain Oo31 

percent equivalent uraniumo 

The lustrous black "albertit~" specimen was reported to have come 

from a .small vug or crack along the sandy tran$ition zone between the 

Cambrian Lamotte sandstone and the overlying Bonneterre formationo Occur-

ranees of asphaltic minerals were reported to be relatively rare in the 

Fredericktown mines, the only mines in which "albertite" is known to occur 

in the south=central stateso 

• 

• 

• 



The dull black asphaltic pellets -are J:irregular and sub-rounded in 
. . . . I . .. 

appe~rance ~ varying in size froml that of a pinhead tc:> mer~ than an inch in 

diametero ~nformation is. lackin~ ()n· the t~e distribution of these pE:)llet~, 
.. - I 

but they are reported to occur sparsely disseminated in one of the Permian 
. . , I . • 

I 

"Red Bedsn~ a bed)ess than two feet in thicknesso 

Plans during the next six months will be directed toward the 
i 

screening? radiometric examinatif n, ~nd study of the material available from 

t his areao Mat erial such as well cuttings and gamma-ray logs are already 

available in the files of the various state geologic~~ surveys, oil companies, 

and mining companies o 

As soon as suffi~ent f ield and laboratory information is available 

about the nature and extent ··· of t t e known radioactive mineral deposits within 

this area.? the information will be publicized to obtain full interest and 
. . . ~ 

, ~~ticipation by the public in t~e search for other deposits of radioactive 

minerals o / 

j 

North.;.central s.tates 
by E. o Co Vickers 

I 
The specific objectives for the reconnaissance work in South 

. I 

Dakota areg: (1) the reconnaissance for radioactive materials in the mining 
I 
I 

areas of' the northern Black Hillf ~ (Z) the reconnaissance for radioactive 

materials in the central part of lthe northern Black Hills, with speci!il at­

tention to Tertiary intrusive rocks, and (3) the delimitation of geologic 

areas of possible lgw-grade matet ials for more intensive investig.;_tion. 

During July 1952, the above objectives for South Dakota were com­

pleted. A radiometric traverse t as made of most of the old mine dumps in 
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the_ central part of the northern Black Hills and most of the accessible high-

ways were traversed with car-mounted equipmento The results indicated that 

some of the Tertiary intrusive rocks of the northern Hills are abnormally 

radioactive (as much as Oo014 percent equ~v:alent uranium) and ru.re among the 

most rad.ioactive igneous rocks in the United States acco!ding to the available 

literatureo Chemical analyses indicate that only a small percentage of the 

radioactivity is due to uraniumo Chemical thorium analyses &re being made of 

the more radioactive samples and because of the large tonnage of material 

present~ petrographic and laboratory studies are in progress to determine the 

thorium mineral and to find out if the radioactive material can be easily 

concentratedo 

During the reconnaissance in the northern Hills an occurrence of 

autunite was found near Foley Mountain in Lawrence County o The autunite 

occurs as fracture-fillings and disseminations in siltstone of the Cambrian 

Deadwood formation and ·was found mainly above a near horizontal contact of 

the siltstone with ~n ~derlying Tertiary rhyolite ·porphyryo Fluorite and 

limonite are closely associated with the autuniteo The autunite is exposed 

only in an old short prospect adit, but abnormal radioactivity was also 

detected in a prospect pit 90 feet from the adito Preliminary work indicates 

that the uranium may be present over a considerable area abo\Te the porphyry­

siltsto~~ contacto An 18-inch channel sample from the adit ' contained Oo048 

percent equivalent uraniumo Inferred reserves are 100 tons of rock containing 

Oo05 percent uranium, and 1,000 tons of rock containing Oo02 percent uraniumo 

With the excep~ion of the autunite in Lawrence County, no abnormal radio­

activity associated with Teritary mineralization was detected in the northern 

80IfFIIIIfll t 
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Black Hillso 

. The exarnipation of the .known occurrences of radioactive rooks in 

.Michigan:, _ Minneso .. ta~ , and Wise.·. on. ~in and a radiometric_ peconnaissi\nc~ of -_ 

favorable :ar.eas .in those states . ~ere partly ~ompletedo Under the guidance 

of L. P. Barrett, AEC contraotor

1

t', an examination was made of the following 

properti~s8 . 1) Huron River uran~um prospect, Baraga County, Michigan; 

2) Isham uranium prospect, Diok~lson County, Michigan; 3) _M & G uranium 

prospect, Marquet te County, Micj igan; 4) Sherwood mine pitchblende occur.- · 

renee; 5) Gwinn district, Marqu, tte- County; Michigan, and 6) Palmer area, 

Marquette County, Michigan.. ling a conference with L. -P. Barrett it was 

dec~ded that the Geological Surl ey would undertake geologic studies of some 

of the _ .Michig~ r~dioactive occjrences. _ !jecause of commend~~oPle detailed 

reconnaissance .and sampling pro~ram conducted in no.rthern Michigan, no 

additional reponnaissance ~ork J as doneo 

Plans 

During the next report period laboratory studies will continue on 

the relationships of the rad.i9ac;tivity.;eleme~ts in the Tertiary igneous rocks 
'· "·' .·.,J,, . ' "• . ~ . 

on the northern Black Hills~~· · · ·[· · ,~.. ·'"' ,. . . 

During the .winter labo atory work is planned on samples collected 

from the HU:ronRiver urarlium co;L renc:e and a final geologic report, in 

cooperation with Lo Po Barrett, is plannedo . Petro.graphic and laboratory 

work will be done on specimens o the thorium-bearing GOodrich conglomerate 1 

Marquette Count y, Michigano 

Work is now in progres to apply the g~ologic relationships of 

the Theano Point (Ontario, Canada) pitchblende deposits to possible 

.. , . ~-i;~~:t;~;;::·;;WIJ . . 
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occurrences in northern Michigan, Wisconsin, and Minnesota. Because of the 

close association of the Theano Point pitchblende to lamprophyre dikes, some 

work will be done this winter on the lamprophyre dikes in the Lake Superior 

region. 

During the 1953 field season the following work is planned: 

(1) Detailed reconnaissance and geologic maping (scale 1:1200) of 1/2 square 

mile of the autunite occurrence in Lawrence County, South Dakota. (2J Geo­

logic mapping (scale 1:·6000) of one square mile in the Palmer area, 

Marquette County, Michigan to ~etermine the distribution of the thorium in 

· the Goodrich conglomerate and to appraise the tonnage and grade. Chemical 

thorium analyses have not been rec~-i ved at this time, but spectrographic 

analyses indicate a grade of O.X percent thorium, O.X percent each or · 

Ce,_. La, arid Nd. (3) Radiometric reconnaissance of the Wausau granitic area, 

Wisconsino (4) Radiometric reconnaissance of the lamprophyre dikes in the 

Lake S~perior region. 

Colorado and wyoming 
by R. U. King 

Nine localities in Colorado and four in Wyoming were examined for 

radioactivity during the first half of the year, and reconnaissance reports 

have been submitted on these localities. Of these localities, only the 

monazite-bearing conglomerate in Bald Mountain district, Sheridan County, 

Wyo., appears to be of commerical importance. The resources in thi$ district 

are estimated to be 10 to 20 million tons of rock, containing 125 tons of 

thorium. The monazite content may amount to 2,500 tons. Further investi-

gation of the deposits at Bald M~~;ti~ip·f,~~+,. depend on the results of .a 
., '~ ..... ·~ "-1".!"'~~~·. ~lr·~~~~:. ..... t: ~ ... ~:l ... ~.:a~-;. 7·.: · '' ~ 
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current Bureau of Mines explorati on project. 

Radioactive materials Jave been reported recently from 20 localities 

in Colorado . and from one localit~ in Wyoming. It is planned to follow up 

those leads for which there is adequate information as to the geolo'gy and 

radioactivity, I 

' ~, 
The fo~lowing distric~ are selected for future reconnaissance 

becapse of favorable mineral ass6ciations~ and because of reported or known 
I 

radioactive deposits in the distlictsg 

(1) Gold Hill districi~ Boulder County$ ColoG 

( ) I . La 2 Manhattan and Mas<;>nville districts~ . rimer 

(3) Breckenridge-Montlzuma-Argentine~districtsi 
.Co~o. _ 

1 

_ 

(4) Encampment and surrounding area 9 (including 
I 

Carbon County, io. . 

(5) Bighorn Mountainsf northwestern part, in the 
Bald Mountain,Sl fheridan County~ Wyoo 

~izona-New Mexico 
I By RG BG Raup 

I 

County, ColoG 

Summit County,Sl 

Pearl~ Colorado) 

vicinity of 

At the request of the DME~ office in Tucson~ Arizona~ two uranium 

deposits were evaluated in connel tion with loan applications. The Red Bluff 

claims about 10 miles north of JantS', N. Mex, • were -. exWnined . bi'i~:t:ly •... Reserve 

and average grade estimates were /estimated by the DMEA field team but were 

insufficient to "!arrant approval of the loano An examination of the Rainbow 

claim 23 miles west of Fredonia 9 Arizona was also made for DMEAo Inferred 

reserves are 1200 tons of rock containing Oo024 percent uraniumG 

.) ..aoltri!I!IIIJ u , 
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An examination of the White ~ak property in Walker Canyon~ just 

off the Ruby road~ 16 miles northwest of Nogales~ Arizona, was made at the 

suggestion of the AECe This deposit of secondary lead and uranium minerals 

in a shear zone in Tertiary (?>, rhyolite porphyry contains an inferred re­

serve of 5 to 10 tons of material containing Oo47 P.ercent uraniumo The 

report on the deposit~ "A lead-uranium deposit at the White Oak Noo 1 mine~ 

Santa Cruz County, Arizona" (TEM-511) 9 recommends no further exploration 

because the possibilities of large deposits are not goodo 

The Tomcat claims northwest of the Castle Dome open pit near 

Superior 9 Arizo~ the Abril mine in the Dragoon mountains east of Tombstone~ 

Arizo~ and dumps in the Patag~~ia mining district east of Nogales were 

checked radiometricallyo No abnormal radioactivity was foundo 

An evaluation of the uranium potential of the area Ro 1-22 Wo~ 

and Gila Bend 9 Arizo, to the Maxie~~ border has been requested by the Uo So . 

Air Force but has been postponed until the winter monthso 

Individual properties that merit special attention because they 

are known to contain uranium are the Black Dike claim ~ 40 miles west of 

Tucson~ and the Hillside mine near the Bagdad 9 Ariz " copper deposit. ~ \ 

Occurrences of uranium that have never been located and studied are reported 

in the Tombstone area and the Santa Rita mining district~ Arizo 

Spec~al projects planned are the reconnaissance for radioactive 

materials in the Yuma desert area in southwest Arizona, as mentioned above, 

and in the San Carlos Indian reservationo Also, a ground check of air-

borne scintillometer anomalies iri the Grants, New Mexico, area may be neces-

sary in December 1952 or January 1953e .· ·· . 

• 

• 

• I 
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Utah-Nevada 
by A. Oo Taylor 

The following prospects, are~~ and mining districts in Utah and 

levada were recolli~oitered during the report periodo (* Indicates a locality 

known to contain uranium.,) 

November 

1. Tushar mountains*, ·Beaver County~ Utaho 
2., Wah Wah mountains*, Beaver County .9 Utaho 
3. Needle mountains*~ Beaver County, Utaho 
4o San FrAn~isco district~ Beaver County, Utah., 
5o Mineral mountains*, Beaver Countyg Utah., 
6o Goodsprings district*, Clark County, Nevada., 
7., Muddy mountains*, Clark Countyg Nevadao 
8o Drum mountains, Juab County~ Utaho · 
9., Humboldt mountains*, Pershing County~ Nevadao 

lOo Unionville district, Humboldt.County, Nevadao 
11~ Cottonwood district, Salt Lake dounty, Utah~ 
12o Bingham Mining district~ Salt Lake County, Utah. 
13o Battle Mountain dis}rict~ Lander County~ Nevada • 
14o Deep Creek mountainf, Tooele County,. Utah., 
15 o Little Erma Noo 2 Pf.ospect* .P Emery County, . Ut.ah·." 
16. Markagunt plateau· ,<;;estern edge}SJ Iron County, Utah. 
17o Sorensen Uranium. prfspect*~ Millard County, Utah., 
18o Sloan district*, ClfXk;· CountySJ Nevadao 
19o Sutor district*, Clark County, Nevada., 
20o Buffalo district*, ¢hur. chill County, Nevada., 
21. Atlanta district*~ fincoln County, Nevada. 
22o Yerington area*, ·Lyin County, Nevada., 
23. Toquima range*, Nye County, Nevadao 
24., Antelope district*, Pershing County, Nevada. 
25. Crescent district, lark County$ Nevada., 

Areas 1, 2, 9, 10, 11, t 2, 13, 15, 16, and 17 were examined as of 

30., Areas 10~ 11, 12$ 1 , and 1~ were entirely negative, meaning 

that no abnormal concentrations found., The other areas 

studied, 1» 2, 9~ 15, and 17, ~on ained uranium depositso The principal 

r~sults of the 
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Tusha.r mountairis, Beaver County, Utah 

The Mystery-Sniffer claims are in seco 28.? T. 27 So, Ro 6 W .. , s.LM, 

on the western slope of the Tushar mountainso The uranium deposit on the 

claims is essentially a tabular body composed· of. highly altered rhyolite and 

latite containing pyrite,· quartz)) fluorite, and · uraniumo The uranium is in 

the minerals autunite and torbernite.. The vein, c>r·: tabulaT body, strikes 

generally east-west 1 dips 35=70 degrees north, and ranges in thickness from 

10 to 65 feet.. Preliminary estimates of inferred grade and tonnage of 

uranium-bearing material exposed to date by exploratory work areg 

Reserves (Short tons) 

230 ~ 000 . (total) 
30»000 (included in total) 

U30S ~percent .) 

Oo019 
0.,08 

. U ;Os (Short tons) 

45 
24 

More than half of the uranium is contained in 13 percent of the 

estimated total tonnage .a.rtd is in that part of. the vein that is topographically 

lowest .. The eU/U ratio .varies from 3 at the highest ·part of the vein to 1 

at the lowest exposed part of the vein.. These facts may ,be explained by a· 

selective leaching and separation of uranium from its daughter product radium, 

·in the upper part of the vein., Assuming this explanation to be the correct 

one, an increase in , grade may.be expected below the zone of leaching., Judging 

from the similarity of this .deposit to the uranium deposits at Marysvale, 

·Utah it is probable · that pitchblende will be found in the vein be1ow present 

· expo:su:t-es o The poter1tial of this. deposit with respect to eventual production 

.of .uranium .ores is ·believed to be goodo 

Three undeveloped uranium prospects, the KO, Canary·, and .H & H, are 
... .. 

in secs.o 10)1 16, and ~1, T .. ·28 S~, R., · 6 .W .. , .SLM,. Beaver County, Utah .. · 

@!IBilijtil .. :· 
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Disseminations of autunite and rnite are found in argillized and silicified 

Tertiary volcanic rocks at all prospectso Exposures are insufficient 

to per1I).it estimates of reserves and gradeso The noteworthy featur~ ~· of these 

prospects is that they are geologic~lly and mineralogically similar to the 

uranium deposits at Marysvale and t r the deposit at the Mystery-Sniffer claims. 

The Baldy uranium prospect is in unsurveyed sec. 6, T. 28 s., R. 5 w., 
SLM~ Beaver County~ Utaho The depp it is a highly brecciated rhyolite cemented 

with iron oxideso Clay minerals ap arently underlie th~ brecciao The breccia 

is bounded by a strong footwall fau t zone that strikes No 20° E and dips 

800 westo The width of the mineral zed zone normal to the strike of the foot-

wall fault zone is about 65 f~eto -adiometric readings as high as ten times 

• background were obtained but sample assayed only OoOOl to Oo005 percent 

U30go The ratio eU/U varies from 6 to 2o5 which may indicate that uranium 

has been selectively removed from is daughter productradiumo The deposit 

• 

is about four miles from the neares road in mountainous country that is sub~ 

ject to heavy winter snowfalls. A f low of water estimated to be more than 

200 gallons per minute .. is issuing f , om the fault zone o No specific uranium 

minerals were observed in this depo ito 

Wah Wah mounta ns.ll Beaver County~ Utah 

The Staats fluorite mine s in seeso 25 and 36~ To 29 So~ Ra 16 WO.I) 

SLM in the southern part of the Wah Wah mountainso . The mine may be reached 

by road from Milford or Lund 9 Utaho Irregular veins and lenses of fluorite 

are in the 

llmestoneo 

,! . . 

border zone of ·--~~ ' al. ·t ·e_·: ;e·l quartz p . .orphyry that intrudes Paleozoic 

The contact of the . quar z porphyry and limestone is intricately 

..... 
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faUlted and much brecciatedo · Aut unite is associated closely with fluorite 

that is dark purple in coloro The deposit also contains light green and 

white fluorite that is non-uraniferous for all practical purposeso About 

3500 tons of metallurgical grade fluorite has been produced from the deposito 

Most of the old workings are now inaccessible~ consequently no ore r .eserve 

estimates were madeo A DMEA exploration program for fluorite and uranium is 

now under wayo The potentialities of the deposit as a source of uranium will 

be evaluated at the conclusion of the e~loration programo 

Humboldt mountains 9 Pershing County9 Nevada 

Stalin's Present prospect9 seco 69 To 29 Ncp Ro . 34 Eo, Mto Diablo 

• 

Meridian.~~ was visited briefly in connection with an application for a _DMEA. • 

loano The deposit is a .. vein enclosed in silicic igneous rocko The vein 

·minerals include hornblende~ diopside 9 chlorite 9 biotite 9 epidote.~~ qu~tz 9 

calcite 9 pitchblende~ and gummite (?)o The workings in' the deposit consist 

of a short adit and a winze 47 feet deep 9 which was put down on the best 

showings of uranium ore exposed in the. adito The uraniferous vein material 

pinches.~~ and passes into the west wall of the winze a short distance below 

the collaro ~he bottom of the winze is barren of uranium mineralso Al~ 

though reserves .are small 9 the presence of pitchblende makes this d~posit 

of interes~o It is .probable that new deposits can be found by detailed 

study of the surrounding areao 

• • 
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Little E;ID~i · ~o. 2 prospect j) Emery County~ Utah 

The Little Erma No. 2 claim is in sec. 24, T. 25 s., R. 10 E.g SLM. 

· The claim can be reache · via an unimproved road by travel~ng 7.5. miles south= 

west from Temple Mountain, Utah to the head of Chute Wash. Uranium ore has 

been exposed near the base of the Shinarump fo~ati9n of Triassic age. The 

uranium min_erals are pitchblende and its secondary alteration products. 

Associated mi ner als are pyrite, chalcopyri te, gal ena.9 ~phalerite, unidenti-

fied arsenides or sulpharsenides of cobalt and nickel~ and hydrated sulphates 

and _ ars~nates of copper, nickel, and cobalt. The pitchblende, sulphides, and 

arsenides or stllpharsenldes are present as impregnations of p9rous sandstones 

and as replacements of carbonized plant remains and a black resinous sub-

stance havirig t he _appearance of .a hydrocarbon. ·· The sulphates, arsenates, and 

·· secondary minerals of tiranium are present as coatings and efflorescent 

incrustEitions on the walis of joints and exposed rock surfaces. Inferred ore 
•J 

reserves are 230 tons co taining 0.12 percent u3og• Vanadium is practically 

absent in the ore. ossibility of finding more ore by exploration ~s 

good. 

uranium prospe~t, Millard Co1mty, Utah 

The Sorensen • 1 claim is in sec. 10, T. 23 s., R. 14 W., SLM. 
. . \ . 

An unidentified, yellow, ·non-f uorescent, uranium mineral is present in a 
I ~ .. 

oic qrart.z:t,te. and limestone. The grade of selected 

05 pe cent u3og. The deposit has little potential 

fault zone between Paleo 

material is less than 0~ 

for production of urani 



The general r 'esults of the field _work and observations are listed 

below_: 

lo Uranium is very frequently associated with dark purple fluorite 

in _Utah; all d~posits .of fluorite in Utah and Nevada should be closely 

examinedo 

2o .Ar.e.af.3 having Tertiary volcanics with rhyolitic members and 

monzonitic to granitic intrusive rocks appear to be particularly likely to 

contain uranium d~posits in Utah and Nevadao 

Work ~lanned for the future includes delineation and evaluation 

of uranium-bearing ~eas in the localities previously listed at the begin= 

ning of this section that .have not yet been studiedo In addition it is 

planned to make further study of the geochemical factors that affect the 

concentration of uraniumo This study will be concentrated on southcentral 

and southwestern Utah and southeastern Neyada· because this region _is most 

.favorable from the standpoint of abundance of uranium and fluorite and 

petrographic associationso Such .a study is desirable~ in fact necessary 9 to 

reduce to a minimum the element of randomness in the search for and a~prais~l 

of radioactive deposits in the .regiono 

port?western state§ 
by Fo Co Arms~~ong 

The following DMEA .exPloration programs ~ere investigated during 

the periodo 

A quartz-barite ve~n containing thorite and specularite has been 

exposed by several trenches at the Last Chance thorium area~ Beaverhe~~ 

County~ Mento Two diamond drill holes have intersected the vein at depth; 

' 

• 

• 

• 
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• 

thr.ee holes remain to 

90 feet because of incl 

springo Analyses of the 

availableo 

Trenching _has 

been -discontinued for 

instead 9 dr·ft on the 

e cOsumnes 

p~acero 

and lll!igne tle. 
are being srparatedo 

inv~stigateat·9 ?ut result 

able, more oles will be 

The ~hird hole was discontinued .at abo-ut 

.ather, but the :project ~ill be, continued next 
j . 

s from the first two holes are not yet 

a ·thorite-bearin:g._ shear ·zone containing a . 

1!~.ls thorium, Lemhi . County, Idaho o Work has 
I . . . 

It has been decided to amend the DMEA .· . 

of diamond drilling originally proposed, and 
I . . . . . 

two DMEA contracts: at Paddy 

County, Idahoo 
r 

been drilled in the Paddy Flat monazite 

located, the s~nds of which contain wha~ 

9 to be economic concentrations of monazite 

als and the different fractions of the heavies 

tion methods for the sands ~e also being 

If the results prove favor-

................ ..,"" to · delimit the deposit; BJ.':ld a plan of 

preparation for working the deposit with a operation w·11 be f 

buclcetUne rredge, 
Ofly the fi~st phase access road and drilling ten 

holes) of the DMEA con completed a~ the White· Hawk Basin monazite 

placer.t.before bad wea "'"'"'J'"''"''"" work until next spring o ~e heavy minerals 

in _the samples are to be trated and the various fractions separatedo 
. ..._, . 

Results lf the results are favorable, more holes wil~ 
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be drilled next spring in an effort to delimit a deposit of economic inte~esto 

Dril.ling in Bear Valley~ Valley County, Idaho indicated the pre= 

senee of euxenite ~d samarskite in the sands in the valleyo Work by 

Jo Hoover ~ckin of ~he Uo So Geological Survey has thus far shown that the 

best concentrations of euxenite and samarskite occur near Big Meadow on the 

east side of Bear Valleyo It is not known what work is contemplated in 

Bear Va~ley for next field season, but sampling of the gravels may be con= 

tinuedo 

Much of the winter will be spent in the study of regional geologic 

relationships in the Northwest with the purpose o~ finding areas favorable 

fo~ reconnaissance next field .seasonj and in becoming more familiar with 

• 

the known radioactive occurrences in the Northwesto DMEA work on radioactive • 

materialJ in th~ Northwest will be followed as r~quiredo It _is anticipated 

that several ·applications for ~~ans on placer deposits in central Idaho will 

be received during the wintero 

California 
byGo Wo Walker 

:· Field work during the period covered by this report consisted of 

.geologic and radiometric examinations of 7 individual properties in California/ 
. • ' ' . t 

including the Davis property~ Madera County 9 Stillwell property and Rountree 

property .9 .Kern County .i1 Red Devil claim.9 San Bernardino County )1 Geno U o· So 

Grant mine~ Tu()lumne County, and the Stowell property an.d Stokes property,.;/ 

in Plumas Countyo Evaluations were made of the StalinVs Present claims, 

Pershing Connty, Neva and the Osborn and Bassman propertyi Lyon Co~ty, Nevo 

for the DMEAo The Rosamond prospect, Kern County~ Califo was also considered • 



• 

• 

regaFding a - ~~A loano other mining properties located 

·· pf:incipally in Calaveras Bernardino Counties$ Califo were ch,ecked 

radiometric~lly during A e . inations by geologists in the course of other 

properties e~amined both ically and r,adiometrically' reports were 

completed on . those prope ties xamined for the DMEA and a report·entit~ed 

"Rosamond prospect, Ker l1 California". by George Wo Walker is · being 

prepared for transmitta · Commissiono Petrographic studies were com-

pleted on specimens cted ·n th~ Rock Corral area~ San Bernardino County, 

and a report onthe geolr gy an 

area was pompleted tha:t r ill b 

and G, W, Walker, in whir h the 

Corral area to "strong" _r_. adioa 

ing scintillometer will [ e des 

Work during thf peri · 

of reconnaissance in Cal·forni 

Examinations of individu 1 pro 

occurrence . of radioactive minerals in the· 

part of a more extensive paper by Ro Mo Moxham 

the geology of the Rock 

tive anomalies detected by an airborne record-

diversified that the overall results 

cannot be fully evaluated at this timeo 

uncovered only small tonn~ges of 

weakly radioactive rock; under present conditions probably none ~,r the pro­

perties constitute poteg ial s urces of uranium or thoriumo On the other 

hand~ data gained from t ese e· aminations 9 and from earlier examinations of 

properties in California! suggests: (1) a spatial relationship between many 

occurrences of secondary uranium minerals and areas underlain by _Tertiary 

volc~ic or near~surf~ce intrusive rocks and (?) that some acid flows and 

• intrusives have a slight y higher content of uranium than other rock types 

.. cera ±LEU IIXJSill' 
·111Ql111t; ~;rr;rrrrtiiii 
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exposed in mineralized areaso 

Petrographic studies of specimens from the Rock Corral area indi- · 

cate that most of the abnormal radioactivity in the area is due to the 

relatively high content of allanite in a porphyritic quartz monzonite and 

included metasomatically altered, biotite-rich blockso Point-count petro-

graphic ana~yses of specimens of the monzonite yielded a content of as much 

as 4o5 percent allanite; one biotite~rich inclusion contained slightly more 

than 7 percent allaniteo The porphyritic quartz monzonite and the biotite-

rich inclusions contain variable amounts of zircon, apatite, sphene, _ 

xenotime (?)~ and many other mineral specieso Some varieties of the zircon, 

and probably some apatite, sphene, and xenotime (?) add to the total 

radiation of the areao 

Plans for work during the next period include: (1) examination of 

properties referred to the Reconnaissance Group, to the Commission, or to 

the San Francisco office of the Survey by prospectors or other individuals·, 

(2) examination and evaluation of properties for the DMEA; (J) radiometric 

checks of all ore, rock, and mineral specimens in collections at the 

California State Division of Mines and at the University of California, and 

(4) reconnaissance examinations of the Choco~ate Mountains-Cargo Muchacho 

area, Imperial County and Modoc Plateau area, Modoc County; both areas 

contain extensive exposures of Ter~iary volcanic rockso 

If time permits., some .reconnaissance work will be done on the· dis­

tribution and concentration of radioactive minerals in the crystalline rocks 

exposed in the Gabilan Mesa area, Monterey County, Califo Rocks from this 

area are known to contain radioactive accessory mineral-s; however, no 

• 

• 

• 
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• 
work has been done on the distribution of these mineralso 

.. / 

' 

• 
\ 
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REGIONAL RECONNAISSANCE FOR URANIUM 

AND THORIUM IN ALASKA 
by Helmuth Wedow 

Introduction 

The primary objective of reconnaissance in Alaska is the discovery of 

_ high-grade uranium ores. The appraisal of uranium possibilities of Alaksa in 

fiscal-year 1951 (TEM-235) indicated th~t·· many mineral deposits in the Ter-

ritory were favorable for the occurrence of uranium because they contain 

assemblages of minerals characteristic of uranium deposits in other regions of 

the world. In fiscal-year 1952, 30 of these fav~rable deposits were examined 

for radioactivity (TEM-319, 320, 321, 322, 355, and 356; TEI-220 and 221). Al­

though only 2 of the 30 . loealities appeared to be promising enough to warrant 

additional study, some 25 or more ~eas or deposits, believed to be favorable 

in the 1951 appraisal, remained untested. In fiscal-year 1953, therefore, 

the program of examining deposits with favorable mineral assemblages was 

continued. In addition, a few new leads to uranium occurrences were obtained 

through information or samples received from prospectors or government agencieso 

In all, 42 areas or deposits . in Alaska were examined for radioactivity in 

fiscal-year 1953. 

Reconnaissance in 1952 

Reconnaissance in the period June 1 - November 30, 1952 centered 

chiefly in parts of the Lower Yukon-Kuskokwim region and northeastern, 
.., 

east-central, south-central 9 and southeastern Alaska. In addition, 

98f1Fm!!t I !ML 
• ~ 4~ .. • 

.• ~~~-"'t..;..._i4 

• 

•• 

• 
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radiometric tests 

ing 

the Prince William S 

naissance for the pe 

The localities are s 

nificent occurrences 

The occurrence 

r.@lef&Pf !!lQ ibi 
S!liffitU illlriMftiiOlq 

regu1a;r.~,.~,~eological Survey parties conduct= 

in th~ York' tin district3 the Neichina area, and 

The prelimin~ results of all recon-

November· 30 are summarized in table 8o 

on figo .1.5 o Brief statements on the mor(e sig ... 

radioactive materials are given belowo 

carnotite _prospect 

. carnotite-bearing limestone, the so-called ttFowler 

carnotite prospect"', o iginally reported to be in the Yentna or Susi tna 

districts, is now . fa~ well pin=pointed as on Nikolai Creek in the 

foothills of Alaska . Range~ about 65 miles west of Anchorage o 

. The original bmitted by Fowler contain as much as about o.6 

Descriptions by the nativesj) who sampled the oc-

currence in 1949 and ve reported two ·other nearby sites of the same 

material~ indicate the carnotite occurs _intermittently over a distance 

of at least 6 miles · al the ,~ .base of an escarpment formed mainly by 

Tertiar,y coal=bearing 

natives indicate· 

clastic rocks of 

Resurrec 

cent uranium were 

at the foot 

o Although t~e host rock of the original samples 

Paleozoic or Mesozoic in age~ the statements of . the 

carnotite may also occur in the 

Peninsula carnotite occurrence 

te~bearing sandstone containing at least lo7 per-

ted to have been found by a prospector in 1949 

ier in the valley of Likes Creek on the west 
• ,. ".~t:f.:_4~.-- ~ {··;~-·~·:-· "' ""' ~-;:.., .. . 
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_ Ffgure:l .,~ =-LOCALITIES IN ALASKA EXAMINED FOR 
RADIOACTIVITY IN THE PERIOD 
JUNE 1 - NOVEMBER 30, 1952 

• 

EXPLANATION 

Localities e.xamined in the period 
June 1 =November 30, 1952 

York tin di~trict 
Russian Mountains 
Marshall area 
Southern Kaiyuh Mountains 
Gold Bench are a 
Chandalar mining district 
Hope Creek area 
Miller House-Circle Hot Springs area 
Fortymile district 
Chisana district 
Slana-Nabesna district 
Fowler prosf-ect 
Resurrection Peninsula 
Nelchina area 
Prince William Sound 
Taku Harbor-Por.t Snettisham area 
Point Astley 
Northern Prince of Wales Island and vicinity 
Hyder area 

Other localities mentioned in text 

A Pe ace River area 
B Brooks Mounta).n 

.., 

~ 

• 



• side of Resurrection Pen nsula, . ~h6tit 9 miles southeast of Seward. The 

area surrounding the sup osed carnotite site is underlain by lava flows 

now altered to greenstonr· Clastic sedimentary rooks are known to occur 

in minor amounts within lhe greenstone and in grosser amounts elsewhere 

on Resurrection Peninsul and adjacent islands. Copper lodes have been 

found in the greenstone and pitchblende has been reported by prospectors 

on the east side of the 

Northern art of Prince of Wales Island and vicinity 

Reconnai.ssanee in the northern part of Prince of .Wales Island and 

vicinity, southeastern A aska, found that the radioactive carbonate-

hematite veins in the Sa on Bay area (TEM-356) are probably limited in 

• areal extent to that par of the island's coast from near Exchange Cove 

to Point Colpoys. The radioactivity of the veins at the surface appears 

to be due almost entirel l to thorium; they contain a maximum of about 

0.1 percent equivalent u ~ium with an average of a?out 0.03 percent 

equivalent uranium. veins range in width from a fraction of an inch 

to about two feet and ar rarely more than several hundred feet in length.-

Both the radioactive car onate-hematite veins and some larger, essentially 

nonradioactive, carbonat contain minor amounts of rare-earth fluo-

carbonates. 

Gold Bench area 

Uranothorianit is associated with hematite and traces of bisnmth, 

y 

copper, lead, tin, and t gsten minerals in placers at Gold Bench in the Koyukuk-

• Chandalar region, northe stern Alaska; one concentrate obtained in 1952 

- ') 
CGIJP,B!IJUTIU& . 
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from placer operations at Gold Bench contain~ c as much aa 0.18 percent 

equivalent uranium. !he assoc~tion of the uranothorianite with the me-

talli~ minerals suggeste a nearby lode source, possibly a veinv for these 

mineralso The source of the gold in the Gold Bench placers, and hence 

probably that of the uranothorianite too~ is believed to be in the hills 

on the south side of the South Fork of the Koyukuk B.iver above Gold Bench. 

Tentative plana 

In the p~~iod December 1 9 1952 - May 31, 1953 final reports on the 

investigations of the 1952 field season will be completed and transmitted. 

Field work will be initiated. in the early part of June 1953 on projects 

scheduled for fiscal-year 1954. The tentatively scheduled field projects 

are as follmrs & 

Southern Alaska Range reconnaissance and mapping 

Mapping and sampling of the reported carnotite occurrences on 

Nikolai Creek (Fowler prospectp no. 12, fig.lS) in the southern Alaska 

Range will constitute the initial phase of this project. If studies in 

the first month of field work yiel4 expected results, it is anticipated 

that a trenching 9 and possibly drilling~ program will be recommended to 

be ~tarted as soon as possible after the beginning of the new fiscal-

year. Paralleling the possible exploration program, the surface recon-

naissanoe phase of the project will continue and be extended to adjacent 

areas in the region to determine the areal exteDt and geologic setting 

·of the uraniferous depositso If new samples of the uraniferous rock .. 
are not submitted by the prospectors during the coming winter in 

Qll££ IBII!PSJ,; 
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verification of this oc urrEtnce of ~arnotite 9 this projeot ~ill be elimi-

nated and such reconnai sanc~e. as may be neces~ary in the region assigned 

to the general reeonnai sanc:e project (see below). 

Gerteral re~on,nais sa.nce 

The general rec naisf~ance prt?ject of the Alaskan program will 

search for the bedrock sour<~es and make detailed appraisals of the Resur­

_:reetion Peninsula ca.rn ·tite (no. 13 9 fig .. l5} 9 the Gold Bench uranotho-... 

rianite (no. th4~ uranothorianite and gummite at the headwaters 

of the Peace ity A9 fig. 15) 9 and of another Alaskan carnotite 

oceurrencep details hich. have not yet been disclosed by prospectors. 

Field appraisals of lead.s will also be made as they develop. Companies 

may conduct further e possibly by drilling 9 of the thori~ 

bearing veins on Pr:lnc of 1fales Island. (no. 18, f'ig.l5) o southeastern 

Alaska.
9 

and of the ze erit~e deposit on :Brooks Mountain {locality l3, fig. 

15) .$Seward Peni9sula. The !Survey will maintain as close contact with these 

operations as is ary ·to a~quire a better understanding of the nature 

and grad~ of the ts ~:nd to determine the potentialities of these 
\ 
' depositso 

~airbarik$ laboratory 

The Badioaotivit Testing La.bora.tQry9 located on the campus of the 

UniTersity Gf Alaska n jar Fairbanks, was open frGm abqut mid-June through 

early October 1952. ing this period 623 equivalent uranium determina-

tiona were made 9 o.f wh 65 were on samples submitted by prospectors. ,. 
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Other work included 254 specific determinations of minerals and 580 in-

div idual el~ment determi~at ions with a _visual spectros_cope on both Surve;r 

and _publie samples. It is planned to reopen the laboratory in ear~ June 

1953 for the summer. 

I. 

---·Jaar4DLL :'IIW,..y_ JMRWfiiPl· 
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\ __ • Table S e --Preliminary summary of results of reconnaissance for uranium ar1d 
thori'Um in Alaska during the period June 1 :.... November 30, 1952 

Region 
Locality 

Designa­
tion o:n 
figure 15 

Seward Peninsula 
··· j 

York tin district · 1 

. Russian -Mountains 2 
Marshall area 3 
So~th~:rn · Kaiyuh Mountains 4 

Northeaster~ A1aska 

Gold Benoh area 9 Koyukuk- ; -· 
Ohandalar reg~on 

.Chandalar . mining district 6 

East<*>oentra.l J.l~'sk& · · · , 

Hope Creek area1 Circle 7 
quadrangle 

Eiller House-Circle Hot 8 
Springs area, Circle 
quadrangle 

Fortymile district 9 
Chisana district 10 
Slana-Habesna district 11 

Type of .de:Qos·itp ,exa.m;tned;; 
sought for, or reported 

.Maximunf radioaotivi ty· noted -·_,. 
in sanu;>le s f:rqm . each looali·ty 
Equivalent uranium Uranium 

(percent) (percent) 

Radioactive minerals in tin placers 
at Cape Mountain and in lodes at 
the Lost River ·tin :mine . 

Zeunerite-bearing copper lode 
Molybdenum-oopper~lead lode 
MOlybdenum lode · 

Oo005 {est)o 

Oo004 
OoOOl 
Oo003 

Som"ee of uranothorianite and assoaia;ted Oo18 
bismuth, ~oopper}l lead, tinj and- tungs""' 
ten minerals in placers 

Metalliferous veins and source of' mona- 0 () 001. 
zite in.pla.oers 

Quartz-pyrite-fluorite veins in tour.ma~ 
,line granite 

FJ.uori te-bearing granite rock 

Reported fluorite pr-ospects 
Copper, silver;j and molybdenum lodes 
Copper, silver, and molybdenum lodes 

0.,055 

0.,01 

OoOOJ 
Oo004 
0..,004 

l\) . 
\.Jt 
j-1 

!!!' 
L ) 
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Table So -P.rel:tm1 naey --s'llll1Il'lt\.T'y of results of reeorulaissance for uranium and 
thoritJm in. ·Alaska during the period June 1 ..... November 30, 1952 (con' t) 

MaximUm radioactivity noted--
Region . . De signa..., Type o:f deposit eXIllllined1 in-N:mples from each locality 

Looali t;y. • tion on sought for, or reported EquivaJ.ent -uranium Uranium 
figure 15 _ . .... (percent) (percent) 

South~entral Alaska 

· Fowler prospect 12 

Resurrection Peninsula 13 

Ne1china area ·· ]4 

Prince ·william Sotmd 1-s 

Southeastern · Alaska 

Taku .. Harbor-Port Snet- 16 
tisbam area 

Point Astl.e7 17 
lforthern Prince of 18 · 

Vales Is~and and viciD:l t7 

~er area 19 

• 

Carnotite-bearing limestone in 
prospectOr's samples 

Carnoti te-be-.ring samatone in 
prospector's samples 

Rocks and ores of dif'f"erent 'Qpea 
am agee 

Copper and gold l.ode&J hematite 
OCCUrrences J variOus granitic 
-.sses and contaot zones .:, 

Rumored pitchblende (!) '"1odes reo-:. 
ported by the u. s. Bureau or Kines 

Silver-copper lode . · 
Badioactive oarboate '-:tite veins, 

&D:l copper, silver~ lead~ ai:Dc~ &lid 
molybdema lodes. 

Pitchblende (?) in vein aapl.es sub­
. m1 tted by the Territorial Depart;­

:ment of Mime 

• 

Oo3 

1.5 

0.001 

0.003 

0~003 
( 

0.006 
0.()95 

0.035 

0.54< 
" 

1.7 

0.003 

• 

\ 

..; ...... 
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SERVICE AND RESEARCH ON METHODS 

Ana!Ytical Service 
Co Rabbitt and Jack Rowe 

Tabular data pertai ing to routine analytical work completed during the 

period June to November re listed be1owo 

Table 9 o~==Analytical work and sample inventory, June=NOVo 1952 
Project or Chemica . Spectrographic Radio= Samples Samples 
material determinations metric re- on hand 

determi- ceived at end . 
Urani Other nations of month 

Washington LaboratoEY l 
Southeast phosphate 280 165 
Lignite, coals~ 

shales 736 
AEC:; New York 17 
AEC:; Washington 
Northwest phosphates 770 
Fresh waters· 

4728 

10881 
4964 

lk-835 

8266 

659 

63 
282 

.. 15032 

2993 
283 
66 

790 

9575 

2362 
55 

54 

(Po Fo Fix) 63 29 
Sea waters (Gould) 103 
Miscellaneous waters 6 ==~ 177 204 25 
Southeast monazites 1836 1543 1527 
Miscellaneous 117 16,431 204 1169 181 
Geochemistry of U --=-~-4..:.;;;14;:...:- _ _,;;1;;.;;8;..,.9~03~2.;_,_, ___ .......,.l.7~5:-_ _,~4~3'""'5 __ "31;;;;;.9'---

Total 2,225 71,707 9,726 22,681 

Denver Laboratorr 

Colo o Plat-eau 
deposits 

Coloo Plateau plants 
Oil well drilling 
Southeast phosphates 
AEC samples 
Reconnaissance 

2174 
2344 

41 

523 

8350 
382 
300 

1967 

samples 1603 40J608 
Lignites 425 876 
Miscellaneous 17 269 . 3592 
Northwest phosphate · 1{ . · 165 1176 

Total ~ 6266 - 7,544 57,251 

1403 
57 

339 
3673 
1138 

1323 
485 
244 
81 

8?743 
18J469 

Grand Total 11 J 15[' 9, 76~- .12~.' 9.~~- _·· ·-_ ·_ 

... - ~. : ·--~;~·,;:.' : --~ . . . ±ibN 

14,127 

1.456 303 
3746 1644 
.276 94 

-6 1348 
1188 46 

3132 
675 
394 
292 

1880 
132 
191 

11,16~ 5,6i8 
. 33,84~ 19,7 5 
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Re.eearch on methods 

Chemistry 
by Fo So Grimaldi 

In previous reports the research work in chemistry has been described 

under major headings such as "Methods of uranium and thorium analysis", and 

so fortho This· work henceforth will be described under respective research 

study headings and tpe old hea~ings will be dropped. 

Stabiliti~s of dilute solutions of U, Th, and Pb on storage in glass and 

po]yethylene bottles, by Ro G. Milkey 

Problemo =We are required frequently to determine trace amounts of U, 

• 

Thj and Pbo In some cases the sample itself is a very dilute _solution of • 

these metals (ioeo:; natural waters)o In other cases dilute solutions are 

prepar~d during the course of an analysis. We also regularly prepare stand-

ard solutions of these metals for standardization purposeso There is always 

tb€ qu-estion of how stable such solutibns ar.e. This is important because 

weeks or months may elapse between the time water samples are collected and 

analyz-edo Similar consideratiop.s hold for prepared solutions. 

Glass is not an ideal vessel for shipping water sampleso It can also 

contaminate the water due to the solubility of glasso Polyetnylene con-

tain-ers pr~sumably would cause less contamination and. present no breakage 
I ' 

problem in shippingo All studies therefore are being made in both glass 

and polyethylene bottles for comparison purposeso 

Seopeo--lo Effect of acidity 

2o Effect of concentration of the metal ions • Relative stability of solutions in p,yrex and polyethylene 

· bottleso 
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Method.-==Nitric acid solutions of the various metals at seve-ral levels 

of oonee~tration -and pH · alues. were p;r·eparedo . The levels of concentration 

for e~ch m~tal ion varie from_. 0 o 1 g~a per ml to lQOO gamma per ml and the 

pH vari-ed from 0 to 6o5. Approx~tely half the volume of each solution was 

placed in -a glass bottle and the other half was pl~ced in ·a plastic bottle, 

eentration of the metall c ion still remaining in solutiono 

Uranium solutions~ ranium was determined fluorimetrically~ There 

-appear-ed to be no apprec1able change of uranium concentration in any of the 

solutions whose pH value ranged f.rom 0 to 3. 5o Solutions whose pH values 

ranged from 4 to 6.5 ed .considerable loss (up to 5G%) .of uranium
1

both 

;for solutions stored in Llass and in plastic bottles. The loss also depended 

up~ the concentration of. uranium • . When the solutions were shaken vigorously 

for L&inute and reteste, no significant gain in strength was notedo 

Lead solutionsg The concentration was determined by extraction with 

dithizone, followed by d nsity measurements with the spectrophotometer. The 

only solutions showing 1 ss of strength were those with original coneentr-­

tion of 0.1 microgram pe · milliliter~ , and pH between 5 and 6o Solutions 

contained in both plastic and glass bottles showed this loss, amounting up 

to 80% of the original When the solutions were shaken vigor-

ous~ for 1 minute and gain in ~oncentration was 

noted. 

Thorium solutions: sulfonate was used for the determl-

• nation of 50 .... 200 gamma o thorium.o l=(o~arsonophenylazo)-·2-naphtho1~3,6-di-

sulfonic acid was used the analysis of the remaining, more dilute solutionso 
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It has ·been deter.min~d that all solutio~s of thorium with pH b&tween 0 and 3 

showed negligible loss in strength af~er standing undisturbed for two months. 
'. 

The remainder of the . solutions,; .. with concentrations from 1000 micrograms per 

... milliliter to Ool microgram per milliliter, and pH from 4 to 7.0 are now in 

the process of being tested. 

When the complete data have been assembled, the.y will be incorporated 

into ·a formal report on the stability of such solutions. 

Investigation of colorimetric and/or fluorimetric reagents for the determi-

nation of thorium, by M. H. Fletcher 

The original aims of this project were first, to find a ver.y sensitive, 

and second, a specific reagent for the colorimetric· or fluorimetric deter.mi-

nation of thorium. As a first step, various organic compounds were tested 

qualitatively at seven pH levels for their colorimetric or fluorimetric re-

actions with thorium. They were also tested with zirconium because zirconium 

interference 9 if it exists, is difficult to remove. Those compounds reported 

in the literature to give reactions with thorium, and their related compounds 

were tested firsto Then, other compounds having different but ch~racteristic 

functional groups were examinedo Several of the compounds t-ested were syn­

thesized in this laborator,i, and many were prepared specially by commercial 

firms and by the University of Marylando These special compounds were ordered 

on the basis of the reactions of related compound$, and several of them were 

the most promising of the .colorimetrie reagents tested~ 

Ninety-three compounds were tested qualitativelY. Those that · gave a 
'7 

reaction were studied further. The optimum conditions for the reaction in 

regard to pH 9 reagent concentration, alcohol content, and the possibility 

• 

• 

• 
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of extraction w~re 

were prepared for tbe 

reactions were determined 

of r~aeting ~ompounds are 

of c 

Flavonols 
Anth.raquinones 
Monoazo· 
Disazo 
Misc. 
Total 

The monazo compounds 

group, and one 
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pectrophotometrie curve-s and sta:adard curves 

Tbe range -and sensitivity of the 

, the number of each type, and the number 

the following t~ble. 

Number react 

3 
7 

20 
3 

_j_ 
. 3S 

groups ortho to each ~nd of the N = N 

to one end of the N • N group, as in 

2-naphthol and 1-hydroxy 2,4-dinitro-

phenylaza 2-naphthol were the mo promising colorimetric reagents. The latter 

compound seemed to be the bett~r reagent, and its complex with thorium could 
I 

be extracted with ~~her a d with ethyl aeet.-.t,e. However, about 5 micrograms 

of Th()2 in 25 -ml of solut .. 
could be d~termined. Thi 

was--also 

na.pthol-3' -6'-disulfepic ridl~i 

'> Comparison on a mole i asisl 

actions of other ~lements -ind 
. I 

is ab'out the lli.nimum one ould 

Therefore, it ·was decided to 

many' instances they are m re 

extraction appeared to be the minimum that 

nearlY the sensitivity we had desired. It 

ss sensitive than 1-(o-arsQnophenolazo) -2-

'!11 tl;;: ~deJ.l used. 
J;i: , .... ·~.:..":.~~ •• f,~~ .;-..;:·~t.:.6···· ·;,, fo:l·t':'· 

th well known "sensitive" colorimetric re-

es that 1~5 micrograms of thorium dioxide 

ct to be able to determine colorimetricallY. 

fluorimetric reactions, because in 

colorimetric reactions. 



Ver,r few of the reagents tested showed_ any fluorescence. Of those that 
I 

did, morin was by far the most sensitive, and was also th& only one which 

showed greater sensitivi~y to thorlwn than to zirconium. · Therefore, atten-. 

tion was concentrated on the reactions of morin and thorium. With morin 0.1 

to 0~5 micrograms of Thok/25 ml of solution can be determined in the absence 

of oth-er cations. A good standard curve can be prepared, but the same curve 

cannot always be prepared on cor1secutive days •. This may result in part or 

entirely from the cemented sample cell which was the only kind we had. The 

reaction does not seem to be stoichiometric. So far the following facts are 

understood: 

1. The effect of different acids, and their concentrations on the fluo-

rescence. The optimum pH has been determined. 
_,.· · . 

2. The effect of .alcohol concentration on the fluorescence. There is 

an increase in fluorescence with increase in alcohol .content. Therefore the 

alcohol content must be controlled. 

3. The morin concentration must be eontro~led. 

4. The temperature should not var,y too much. 

5. The absorption of the ultraviolet light (365mu) by morin follows 

Beer's law and seems independent of the presence or absence of thorium. 
, •. 

6. The wavelengths of ultraViolet light which produce the fluorescence 

are kri.own. 

7. The wave band of the fluorescent light has been determined. 

So The fluorescent light is not absorbed by the fluorescing solutions. 

One of the most disturbing una~swered questions is whether or not a 

• 

definite complex is formed. It would appear . otherwise. Both a fluorescence • 
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and a color are developed when T.o2 and morin react. The fluoresc~nce may 

be observ~d in 0.4 N HCl; its in ensity increases to a maximum in 0.02 N HCl 

and then decreases with f rther jecreases in acidity. The color is evident 

first in 0.03 N HCl and s eadii.y increases as the acidity decreases. No 

solutions less acid than .0005N were tested. 

With a fixed amount ·o morin both color and fluorescence-increase with 

increase ,in the amount of thori . • No measurements have been made on the 
. . I 

color intensity, but fluo escenc measurements with 100 micrograms of morin 

and varying amounts of th ve a straight line curve when the mole ratios 
,· 

of Th02/morin ranged from 1/112 

With ·a fixed amount of tho~i (between 3 and 46 ~icrograms of Th02) the 

fiuore~bence increases wif h mori until lOO,microg:rams (25 ml total liquid 

volume) of morin are presl n-t;; th j fluorescence then decreases. The marin 

qU€nches the fluorescence by abs rption of the exciting light~ however this 

effect does not seem to al co····.unt I ntirely for the quenching which occurs. In 

contrast to the behavior f the luoreseence, the color developed by a fixed 

amount of thorium continu s.to 'i crease with increases in merino It appears 

. I that some sort of associa ion be een the thorium and morin takes place, maybe 

a mass action .effect that dent upon .both the thorium and morin con-

centrationsj or the total of the twoo So far there is no in-

formation on the effect o onso 

The reaction between ·nd morin is very t.ri.eky and affected by 

many factors, several of ld appear to make it look impossible for 

quanti ta ti ve use. On sions we discontinued work on morin but 

have returned to it becau s sensitivity, (10 to 30 times better than 
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anything else tried so far), and the good standard curve obtained over a 

large range of thorium concentrations. 

As part of this study a new transmission fluorimeter for solutions has 

been designedo This first cardboard instrument makes it possible to study 

fluorescence r€actions in solutions in a way not availabl~ beforeo We can 

now use very thin (ioeo, shallow) solutions, and different depths of solu-

tions -and thus eliminate many 'of the effects of quenching which result from 

absorption of the exciting light by the soluti9no 

Work on this whole problem of thorium analysis will continueo 

The determination of micro amounts of P2o5 in the presence of As, Si, and 

Ge 9 by Har~ Levine and F. So Grimaldi 

Work on this project continued intermittently during the half yearo The 

main goal has been to determine very accurately the phosphorus content of 

sea watero It is necessar,y in this study to take into account the arsenic, 

siliconJ and g€rmanium contents of the water as these elements are serious 

interferences in present methodso Most of the goals have been attained and 

the experimental work is almost completedo We have abandoned schemes which 

would al low the determination of phosphorus without separations as being 

impractical o Instead, a simple separation of the phosphorus has been devised 

and tested and proved excellento The phosphorus in water is concentrated 

by coprecipitation on aluminum hydroxideo Arsenic, germanium, and silicon 

that may be carried down are removed by treating the precipitate with HF 

and HBr and volatilizing these elementso The phosphorus remaining is deter-

mined by the molybdenum blue procedure under optimum conditions previously 

establi.shedo 

MJI&IRti'T' 1 t ~ 1:t. 

,~ &Qtw•Urliicletr ·~ 

• 
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Phosphorus was 

of phosphorus, and 

with additional phosphoru 

We hope to prepare a 

A new model transmission 

anal sis for uranium b 

A new model transmiss 

effort to produce a more 

all the needs 

analyseso 

This fluorimeter uses 

and filters as the Model 
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on[ distilled water ttspiked" with known amounts 

s r ples of Gulf Water, some being "spiked" 

were excellento 

use in the fluorimetric method of 

has been designed and built in .an 

versatile instrument which will satisfy 

both research and routine uranium 

photomultiplier-tube housing, sample slide, 

~eveloped . in this organiza-

High voltage .for the lates · f the photomultiplier tube is supplied by 

a high quality, rugged, at d very well-regulated power supply which is avail­

able commercially. This fnit is continuously variable from 500 to 3'000 volts 

and voltage output is coni rolled :within 0.01%. 

Output from the photomultipl·er tube is measured on a commercially avail­

able electronic ultra-senrl itive 
1 

.C. microammeter which has six ranges from 

0.01 micro=ampere full sc le to milli-ampere full scaleo 

The ultra-violet light sourc consists of the same small 3-watt lamp as 

wa·s used in the battery p wered · luorimeter developed by Fletcher and May. 

In tlie :Pres!lilt.lido~ · . 1 . 1~1·rivtbe, h~t~r:ies·he.ve >oeen: ·iepn.ced · ·· ·l 

by a very convenient line power=supply which is continuously varia-

bl e from 0 to 24 volts, r by means of a voltage regulator and filtered 
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to give practically no ripple o · 

Th~ complete instrument has been under test and in use in this laborator.y 

for se:veral months and has proved to be very rugged, versatile, sensitive, 

and ~onv-eni·ent o By its use uranium values varying;): by several thousand fold 

can be measured accurately and reproducible from a series of st-andard curves 

which are linear and parallelo 

Compactness has been' achieved by the use of the small ultra-violet lamp 

inst~ad of the large lamp, lamp=housing and blower systemo The entire unit 

is line operated with the exception of the Do Ca miero=ammeter which was 

operated for almost one year before batte~ replacement was necessaryo A 

report is being prepared on this fluorimetero 

Bibliographic work, _by Frank Cuttitta 

The status of the four annotated bibliographies (TEI-280, p-69) is as 

follows~ 

· lo Annot~t~d bibliography of the analytical chemistry of the rare earthsg-

Complete except for subject indexo 

2o Niobium and tantalumg ~ Completed 

3o Zirconium = hafnium&- Completed 

4o Thorium - Completed 

Work on these bibliographies has been done as part of research on analyt-

ical -methods for elements important to the Survey's program of investigation 

of radioactive materialso It is important to note that these bibliographies 
I 
I 

have not been prepared elsewhere and they are badly neededo They will be 

issu~d for wide distribution as time p~rmitso 

• 

• 
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Zirconia dishes Frank Cuttitta and 

F. J3 ~ Grimaldi 
I 

At present platiqum lorltallte usied for the preparation of the 

fluorescing melts in uradium anJ sis. "'ren platinum is used as the container 

the temperature and time of heJ. ng duriJ~ the prepar~tion of the melt are 

critical. s of pJ tinum ar
1
e introduced in the melts Which 

caus,e variable degrees o quencjl. ng. AccUracy in uranium analysis is there-

f d d t . "1 ° • h t. I t h . It ld b f ore . epen en prJ..mar~ y on r~gJJ ea . 1.ng1 ec nl.ques. wou e o con-
I 

siderable advantage if f? ial (which does not quench uranium fluores-

cence) could be substituted for latinum. i Prelilninary work indicates that 

Zro2 is refractory enoug attacke~ by the flux used in preparation 

of the melts • 

We have already cont cted 

hope to try these out whj we o 

for platinumo 

Direct fluorimetric dete , 

Problemo==We have fo 

for uranium in materials 

using fluoride~carbonate 

ration techniques allow some zil 

is prepared and it is diffieull 1 

I 

I matrix of Zr02 that may rm on , 

preparation of the melt. I 
As part 

in igneous roeks, we have been 

I 

s not qulench uranium fluorescence. 
I 

ious manufacturers for Zr02 disheso We 
I 

them and if feasible substitute them 

b Frank Cuttitta 

accurate results 

The dilution techniques or chemical sepa-

onium to accompany uranium before the melt 

or the flux to dissolve the uranium from a 

prior to the addition of flux and 

project on the distribution of uranium 

analyze vecy pure specimens of 

.~~~~~~~~~~~~~·~ ~~~ '·"' 
• ' .-. ' 1 ' -t' ~.-- ~ 
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zirconso Because of the purity of the mineral separates ~nd because zirconium 

is not a quencher we thought of investigating the poss1bility _of using a. direct 

method employing milligram amounts of · sample and thus simplifying the detenni­

nation of uranium (OoOOl percent and above) in ,zircono Since elements such 

as Si, Ti, Hf 3 Th are present in zircon, it is also necessa~ to determine 

what amounts of these elements can be tolerated before quenching beQomes 

apparento 

Preliminary experiments indicate that most of the trouble mentioned under 

(1) c-an be eliminated by omitting the ignition of the evaporated uranium and 1 

zircon solution prior to the preparation of the fluoride~carbonate melto 

Work on (2) is in progresso 

Preparation of lead iodide for mass spectrograph isotopic study by electro­

lytic means 2 by HenEY Mela 2 · Jro 

As part of the Survey's program in isotope geology we have to isolate 

enough lead from carnotite and other materials for mass spectrogra-phic deter­

minationo Many of the materials contain no more than OoOOl percent lead in 

the presence of large amounts of vanadium and otqer commonly occurring ele~ 

mentso This requires the processing of samples sometimes as large as 509 

gramso 

The present method for separation ?.f lead and preparation of pure lead 

iodide is a tedious and time-consuming one~ and there is a need to consider­

ably shorten _it, if possibleo 

The classic anodic separation of lead by electrolytic means offers the 

possibilities for elimination of lengthy chemical manipulations and for 

isolation of pure end-producto It should be possible to make an initial 

• 

• 

/ 
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i 
separation of lead and ot er Gro p II metals by precipitation of the sua.fide.s, 

followed by aci d solution, and e ·ectrolysis using platinum. electrodes. 

A study has been compl eted the follo~ng: 

l o Optimum condition for t e recovery of lead by electrolysis. 

2. Electrolytic ·or· of the individual metals of Group II and 

vanadium with lead. 

3. El ectrolytic or of a composite of Group II meta~s ~nd vanadium 

wit h l ead. 

This work will 

of lead in sea 

The objective to isol ate samples of lead from. materials 

from marine envir onment f isotopic deter.minationo To reach this 

ob jective we are investigating t e concentration of lead in sea water and in 

0 d. ·. · t . Pr bl I rt t · t th d ·. r t · t · d mar:tne epOS1 · So 0 ·· emr pe. a m.ng . 0 me 0 S 0 eoncen · ra 10n an sepa-

r at ion of lead are also bking st died. 

Our work on the ehemirlal . con titution of lead in sea water using radio­

a ct i"'{e isotopes indicates that st of the lead is associated with the sus-

pended mat eri als of sea w.[ ter s ples. At pH 8 a large fraction of the lead 

added to sea water can be removJ ' by ~ssage thru a fine sintered glass filter. 

Extra ction of lead from sra wate was affected by ion uchange ,media ' and by 

such adsor bents as sea sa d ani harcoal but the relative importance of fil-

trat ionj ion exchange and adsorp ion has not been ascertained. In order to 

verify and extend these e are planning a series of experiments in 

co-operation with Woods H ~ le Oce nographic Institution. 

,. 



• ,.. ... "" :t It~- ~ 1 

. . . . . ' -.. - - ·--
266 

Anoth~r phase of this project is a study of marine deposits which contain 

-enough l-ead to warrant its separationo Le~d has been detected in a manganese 

nodule and in a calcareous deposit~ globigerina oozeo The work is being 

·continued on samples of cores from the Bahamas Islands and from the Pacifi,c. 

Other marine deposits are being acquired for the chemical and spectrographic 

determination of leado 

Radiometry 
by Frank Senftle 

The general problem of thorium analysis below Ool% Th by radioactivity 

methods is still being pursuedo Various methods and adaptions of the con-

ventional thoron method have been tried but have not been satisfactory where 

the Th/U ratio is lowo Moreover the added equipment to cool the water and 

air n€cessary for the equipment in the Washington area made the method im-

practiealo For these reasons the above method has been abandoned and a 

photographic technique for thorium analysis is now being studied. Unlike 

most photographic techniques this method is not based on differences of 

alpha energies in the two series~ but on the number of multiple track stars 

formed by certain members· of the thorium serieso Radium is precipitated 

from the rock solution. Radium 224 in the solution builds up in several 

days and multiple alpha tracks are formed from its short decay daughter 

products giving a direct measure of the thorium content of the solution. 

The investigation of surface adsorption of different radioactive cations 

on mineral surfaces is being continuedo It has been shown that the adsorption 

a•J!IB!i!fiflif<· ·Sim-····•••••••oun 

• 

• 
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on ery~tal faces is neitlier ~, 1 orm nor monomolecular and that this is one 
1 

of the chief -errors in 

In the case of quartz, 

ramidal faces 

date indicate 

ent adsorptive powers. 

tigate this further. 

In support of the ge chrono 

the effect of isotopi~ dlj ffu~io 
describing the approX1ma e e1rc 

applied to several cases 

Calculations of the 

chemical and radiometric 

of Florida phosphates. 

samples is f0.0022%. A 

active method of surface area measurement. 

n is heaviest on the basal side of the py~ 

apicies. Further, the tests made to 

faces of giant quartz crystals have differ-

tial adsorption on twinned faces suggest a 

crystals and it is planned to inves-

ogy program a theoretical investigation of 

has been undertaken. The general equation 

stances has been worked out and is now being 

sults have been obtained at this time. 

deviations for the difference between 

analysis have been continued for samples 

deviation for this difference on 38,000 

hart showing the standard d~viation of each 

lot in the order inwhic it wa analyzed has been prepared. An effort is 

being made to show some of what type of sample is responsible for 

the large differences be e two methods which has been experienced for 

. some sample types. A re rt on this work is now in preparation. 

The emanation method stigating cr.fstal structure is being applied 

to zircon crystals. Con idera'b e difficulty has been experienced in building 

an apparatus for heating the e and measuring the emanation at the 

same timeo However, it difficulties have now been air-

cumvented and that some will soon be forthcoming. A study of the 
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the relation between radioactivity and metanicitization is plannedo 
9 

Spectrography 
by Claude Waring 

Work continued by J. N. Stich during the last six months, in the 

effort to apply controlled atmosphere techniques to analytical problems. 

The possible elimination of mo~ecular banding by controlling the atmosphere 

in the arc should make available all spectral lines for inspecting of the 

refractory elements~ and also those possessing analytical l ines in the 

cyanogen region of the spectrtim, ioeo~ 3,800-4~250 Ao 

Thorium spectra were investigated, using the following atmospheses: 

92% helium 

85% helium 

50% helium 

100% oxygen 

100% carbon dioxide 

50% carbon dioxide 

8% oxygen 

15% oxygen 

50% oxygen 

50% helium 

(Tests to be conducted with other gases) 

Standard mixtures of Th02 in ·UJ08 and thorium standard electrod~s 

prepared with solutions were usedo · The wave-length range from 2080 A to 

10~000 A was explored with the Gaertner prism spectrographo Tests were also 

made with the Baird grating instrumento In every case, the thorium line at 

4019ol37 A appeared to be the most sensitive oneo The maximum sensitivity 

obtained was about Oo05% (on the basis of a 10-mg sample), using 100% C02o 

The C02 effectively eliminated the cyanogen bandso The introduction of 

helium into the arc chamber considerably suppressed the excitation of thorium 

•• • .• :..J . -I" "' ~ - : 11'-~l.J~. 
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and uraniumo Higher ampe ages, 

not increase sensitivityo 

of the electrodeso 

Continued .inves 

cation of controlled atmo 

while 9 especially for 

low thorium contento 

Jo No Stich lef 

atmosphere tests will be 

TEI-274p (Octob r 195 

grains,"by J. N. Stich wajr c ; 

"A qualitative · speo 
al grains~ impurity inclu~ions, 
samples weighing 1 mg or less i 
OoOl mg have been analyze~o Whe 
of the method approaches f.hat o 
period 9 20$000 determinat!ons o 
300 small samples have be[

1 

n made 
pe. trographic~ physical, a d.X-r 
composition have been use ul in 
grainso A direct current arc is 
ization involving only on

1 
eleme 

selection of reliable a~aiytic 
1/8-ino-diameter graphite ) stock 
and arcing of X-ray powder sp 
is preferable to a gratin~ ins 
complete spectrum coveragr for 
lines of the alkali eleme tso" 
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15-16 amps rather than 9-10 ~ps, did 

100% oxygen caused too rapid burn~ 

of this problem and of the possible appli~ 

to analytical procedures wou+d seem worth 

taining high percentages of uranium and 

d by Co So Annello 

p"Spectrographic identification of mineral 

'fFle abstract follows~ 
i 

graphicl method of analysis of single miner-
ray powder spindles~ and other small 

describ
1
edo Samples weighing as little as 

1 mg of sample is available, the accuracy 
a semiqhantitative oneo During a ten month 
69 metallic and metalloid . elements in over 
with the methodo In conjunction with 
methods~ these determinations of chemical 

stablishing the mineral identity of small single 
usedo 

1
The solution procedure of standard- . 

t per p~ate greatly facilitates the 
lineso j A small carbon electrode cut from 
s used~ this is convenient for the loading 
es o Th

1

e medium quartz prism spectrograph 
nt for qualitative micro analysis as its 

single Fxposure includes the most sensitive 

I 

The first phase of the automatkc scanning project was completed~ 
ioeo, to determine if the 

to automatic line interprjtat 

were analyzed by the methbdo 

for the job, it could be j sed, 

Northup microphotometer could be applied 

This phase was sucessful and a few -samples 

ough this instrument is not the ideal one 

~ second phase of the work will be to 



270 

develop a more suitable instrument for the automatic scanning of plateso Also 

in connection with this project, the idea of eliminating the spectrographic 

plate, and using direct scanning is a possibilityo Co Waring, Ho Worthing~ 
I 

Co Annell and Ko Valentine are working on this projecto 

The results of the cooperative project by the Chemistry and 

Spectrography Units on the effect of ashing temperature on the volatility of 

germanium in lignite samples are reported in TEI=267 by Wendell Ro Tucker 

and Claude Lo Waring (September 1952)o The abstract followsg 

"A study has been conducted to provide data on the loss of 
germanium from ashed lignite sampleso The lignite samples~ of known ger­
manium content~ were ashed at various temperatures as high as lOQQOC with 
varying rates of heating and varying amounts of surface area of the ligniteso 
The results indicate that no germanium was volatilized during the various 
ignitionso" 

The results of a cooperative project by the Mineralogy and Spectre-

graphy Units on the concentration of minor and trace elements in ash of low-

rank coals are given in a report now in preparation~ "Concentration of minor 

and trace elements in ash of low=rank coals from Texas, Colorado, North 

Dakota 9 and South Dakota"~ by Mo Deul and Co So Annello The tentative ab-

st ract followsg 

"As part of the routine geochemical investigations of coal, 282 
lignite samples of seven areas were analyzed spectrochemicallyo Co Lo Waring 
and Co So Annell of the Geological Survey developed the method used for the 
semiquantitative estimation of 68 elements in one exposure of a 10-mg sampleo 

~B, Ba~ Sr, Pb~ Ti, P~ and Mn are present in concentrations as 
high as Ool to loO percent in most of the areas; As~ V~ Mo 1 Zr~ Zn, Ni, Co~ 
Be ~ and Y are present in similar concentrations in fewer areaso Cu, Cr~ Sc, 
Ga~ Ge~ Li~ and La are present in concentrations as high as OoOl to Ool per­
cent; Yb is present as high as OoOOl to OoOl percent; and Ag was not found 
in concentrations higher than OoOOl percento 

• 

"There are unusually high concentrations of Pb 9 Sn~ Sr, Mo, Co 9 B, 
and La. in many of the coal ashes analyzed o The trace element content is given • 
for ashed lignite from each of the seven areaso" 

. ·Aifltafti,ttL'. ·. 
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A lot of 99 Mexican phosphate samples were analyzed semiquantitatively 

in the Washington and Denver Laboratorieso The samples analyzed in both 

laboratories ·were thought to be equivalent sp1its. The results of these com-

parisons were considered to be taken under normal working conditions. Dif-

ferences in nickel and sodium content were noted in six of these samples. 

Chemical analysis for these elements showed that the Washington nickel 

determinations were high by one bracket in three cases and Denver was low 

by the same amount in two cases. The Washington laboratory was high by one 

bracket in the six sodium cases, and Denver was one bracket low in six cases. 

Inspection of the original spectrograms showed that most of these differences 

were border line cases in the sense that there was some doubt as to which of 

• 

two adjacent brackets they belonged. This~ however, is true of any procedure • 

which involves assigning the results to one of a series of arbitarary cate-

gories. 

Crude phosphoric acid samples were analyzed in both laboratories. 

Thirty four elements were found to be present, five of these showed disagree-

ments in the magnitude of one bracketo The disagreements were probably due 

to the different methods of sampling the sludge contai~ing phosphoric acid. 

Five silicate rock samples were analyzed in both laboratories. · Of 

the 210 determinations involved~ 8 disagreements by one bracket were noted. 

• 
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GEOCHEMICAL OLOGICAL RESEARCH ON BASIC PRINCIPLES 

f uranium in i neous .com lexes 
Esper S. Larsen, Jr. 

During the s • John B. Lyons of Dartmouth joined the 

project on a part time is working on the three early granitic 

series of New England. rk on the younger series of granites is 

also in process and the of these studies- should enable us to 

compare granitic rocks ages; and ~ossibly some formed by 

granitization. George Phair sperit about a month in the 

Front Range of ollected grani te·s, pegmatites , apli tes, 

contact rocks, inclusio In one section· the Boulder Creek 

batholith was sampled f contact at t~mile intervals over 

a distance of 10 miles. 

Their field t icated that the Silver Plume, which is the 

youngest of these grani uch more radioactive than the other granites 

of this area. Gottfrie from the Tertiary intrusives of 

central Colorado. 

We are cooper other members of the Survey and now have 

on hand or in the cours collected groups of rocks from: 

California 

The of the Front Ranges of Colorado 
· ·~· .:., 

The of the San Juan Mountains, Colorado • . . ~ 
from Modoc County, northern ·. California The 

· ~. : . ; ·' i 



The v<?,lcanic rocks of the · Valles Mountains, New Mexico 

The four magma series of New England 

The potash-rich volcanic rocks of Montana 

We have chemical uranium determinations on about 35 granitic rocks 

ranging from gabbro to granite, carefully selected to represent the bathe-

lith of Southern California. All rocks have . been analyzed for the major 

constituents. Plotted on a variation diagram, the U determinations do not 

fall so near on a smooth curve as do the m~.j or constituents. On the curve 

the gabbros have a strong tendency to be low in uranium (about 0.2 ppm) and 

the granites to be high in uranium (5.0 ppm). The estimated average U 

content of the batholith is 2.5 .ppm. 

We have separated the minerals from a number of rocks from Idaho 

and .Southern California. Monazite was known to be abundant in the Idaho 

batholith and we have found it to be nearly as abundant in the very siliceous 

rocks of the California batholith. 

Xenotime was found in both batholiths. Both minerals are con-

fined to the latest differentiates and monazite comes in somewhat earlier 

than the xenotime. Xenotime is confined to muscovite~garnet granites and 

it was found in every such gr~nite tested. We are separating xenotime for 

anal ysis, as analyses of this mineral are few and the uranium content is 

reported as from 1 to 3 percent. 

We have worked some on the use of zircon, xenotime, and monazite 

to determine the age of rocks amd are reasonably confident that we can 

determine the age with a fair . ~egree of accuracy. A p~per on the method for 

• 

• 

determining the age of igneous rocks using the accessory minerals by Larsen, • 
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formed through igneous processes 9 the largest are formed as a result of 

secondary processes which release ' uranium from rocks and redistribute it. 

Such secondary deposits include all of the bedded sedimentary deposits, such 

as the uraniferous phosphorites and black shaleso Also 9 weathering is an 

important process in the formation .of deposits of the carnotite type. This 

last is one of the reasons that the initial emphasis of this investigation 

will be focused on the Colorado Plateau deposits. 

Little is known about the behavior of uranium during weathering. 

Until the .environmental factors that control its solution, transportation, 

and redeposition are known, no. fundamental basis exists to guide a search 

for secondarily developed deposits. 

The investigation proposed~ therefore~ has as its fundamental 

objectives the understanding of (1) the means and manner by which uranium 

is removed from various types of rocks, and (2) the deposition of uranium in 

weathering products~-both minerals and solutionso 

The approach to the study of the behavior of uranium during 

~eathering will consist of three major stepsg 

(1) Theoretical and experimental determination of the solubility 

and stabil~ty of.uranium and associated compounds as functions of pH, 

oxidation potential~ and composition of the ground=water solutions. 

(2) Comparison of synthesized materials with natural materials in 

terms of identity of compounds and type of mineral associations. 

(3) Application of these relationships to specific uraniferous 

deposits (in collaboration with Mineral Deposits Branch)o 

• 

• 

The initial investigations will have _ special application to the • 
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pressure 1 pHj) oxidation potential and concentra.tion at which the uranium 

was transported and fixedo . A fundamental study of first the vanadium miner-

al systems and finally the uranium-vanadium systems has beguno 

Richard Marvin has completed the first phase of a study of the 

syste~ V205.9 K20.9 H20 at 20 to 95 Co The stability fields of 4 solid ' phases, 
'\ 

two KV03.9 V205 and unknown hydrous phase have been delineated as a function 

of pH, composition and temperatureo We plan to extend this research shor:t:ly 

to the system CaOp V205, K20, H20o This larger system contains the minerals 

hewettitej) metahewettite, rossite, metarossite .. and pascoiteo 

Isotope ,geology 

Isotope geology of the Colorado Plateau ores 
by Lorin Stieff and Thomas Stern 

Laboratory investigationso-~A paper entitled, "The lead-uranium 

ages of some uraninites from Triassic and Jura~sic sediments of the 

Colorado Plateau)>" by _Lo Stieff and To Stern was presented at the Nove~ber 

meeting of the Geological Society of Americao The abstract of this paper 

was given in the Quarterly Progress Report for the period April 1 - June 

30 1 1952 (TEI-280)o A detailed report of the GoSoAo paper is given belowo 

The study of the origin of the uranium deposits in the Triassic 

and Jurassic sediments of the Colorado Plateau by means of age determinations 

on the uranium ores they contain -is nearing completiono Approximately 85 

age determinations by the lead-uranium method have been made from ~any 

types of PJ._ateau ores from all of the mineralized stratigraphic unitso 

Approximately 30 samples of uranium ore and galena have been prepared 

. . 
• • \ ( • ~f. ~ ' 'tt- \ l 4'' ~ I If " ~'" 

•• 

• 

• 
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themselves~ are thought to have endedo On the bases of several different 

methods~ Professor Arthur Holmes of Scotland has estimated that the 

Triassic period ended 152 million years ago, the Jurassic period ended 

127 million years ago, and the Cretaceous period ended 58 million years agoo 

Of these three ages, only the age of the end of the Cretaceous 

has been determined from specimens of uraninite by use of the lead-uranium 

methodo The age of the end of the Cretaceous is thought to be the most 

reliable because uraninites are considered to be among the best materials 

available for geologic age determinationso The ages for the end of the 

Triassic and Jurassic periods have not been estimated by as satisfactory 

methods and may be assumed to be only approximately correcto 

All specimens of Plateau ore are not equally satisfactory for 

age determinationso Alteration of the ore by ground wa.ter frequently 

results in a selective loss of uraniumo The resulting Pb206ju238 ages. of 

the altered ores are~ therefore, higher than the actual age of the specimeno 

Also~ different types of uranium ore which are in the same geologic environ­

ment with respect to ground water alteration will lose uranium at different 

rates depending on the state of oxidation of the uranium in the uranium 

mineralo If 9 however, it is a~sumed that all types of Plate.au ore samples 

are equally satisfactory for the purposes of age determinations and that 

none of the calculated ag~s can be excluded on the basis of independent 

geologic evidence, the mean Pb206ju238 age of all of the Plateau ores is 

approximately 100 million yearso Even this mean age of 100 million years 

is considerably l~ss than either of the estimated ages of the Jurassic or 

the Triass~c periods. This mean age includes seven samples whose ages are 

~ 

• 
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TablelO o-~--Pb206;u238 ages of primary uranium mineral samples from 
the Shinarump conglomerate of the Colorado Plateau 

Location 

Happy Jack Mine 
Cato Sells Mine 
Lucky Strike Mine 
Shinarump Noo 1 Mine 
Camp Bird Mine 
Monument Noo 2 Mine 

Holmes' age for the 

Number 
of samples 

2 
1 
1 
1 
2 
3 

Mean age 
end of the 

Mineral 

Uraninite 
Uraninite 
Uraninite 
Uraninite 
Uraninite 
Uraninite 

of 10 samples 
Triassic 

Mean age in 
million years 

55 
60 
65 
75 
80 
85 
72o5 
152 

It should be noted that the best material which has been used for 

age determinations from the Colorado Plateau uranium deposits was collected 

from the Happy Jack Mine in White Canyon, Utaho The ages obtained on these 

specimens are lower than the ages which have been found for any of the 

other uraninites from the Shinarumpo It is believed that the Happy Jack 

specimens are essentially unalteredo The higher ages for the remaining 

uraninites are thought to be a result of the selective loss of uranium due 

to percolating ground waterso 

The p~06ju238 ages of the minerals from the Morrison formation 

is shown in table 11 o The ages of these ores may be constrasted with Holmes' 

age for the end of the Jurassico 

• 

• 
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Grey Dawn Mine 
Corvusite Mine 
Matchless Mine 
La Sal Noo 2 Mine 
Arrowhead Mine 
Black Mama 

Again 9 the 

formation gives the 

is believed to be due 

Front ,Rapge is given 

Table 

Wood Mine (Nier=Holmes:) 
Wood Mine (Phair) 
Gilpin County (Nier-Ho 
Iron Mine (Phair) 
Copper King (Phair) 
Copper King (Phair) 

Holmes' age 

1 
1 
1 
5 
1 
1 

Two of tnese samples, W od 

Holmes)~ were used by 

the Cretaceouso 
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aninite 
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65 
'10 
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90 
82 

127 
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Colorado 
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60 
59o8 . 
70 
55 
68 
6lo7 
58 
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George Phair of the Trace 'Elements Section and were analyzed in this laboratory. 

Table 13o--~-Pb206ju238 ages of uranium mineral specimens from the 
Colorado Plateau and the Colorado Front Range 

Number 
Deposit of samples 

Morrison formation, Colorado Plateau 10 
Shinarump conglomerate, Colorado Plateau 10 
Placerville (vein) 1 
Colorado Front Range 6 

Mean age in 
million years 

Table 13.ll' tabulates the mean Pb206 ;u238 ages of the uranium mineral 

specimens from the Colorado Plateau and the Colorado Front Range. In 

addition to the ages of specimens from the Morrison formation and the Shinarump 

conglomerate~ the age of a specimen of uraninite and carbonaceous material 

similar to some of the Temple Mountain ores from a vein deposit in· the 

Placerville areaj has also been includedo This specimen gave an age of 

approximately 65 million yearso 

To summarize 9 we belie~e four significant facts have been shown 

about the .. Colorado Plateau uranium deposits: 

lo The ages of the best specimens of ore from the Morrison 

and Shinarump conglomerates are appreciably less than the ages 

of the sediments which enclosed themo 

2o The ages which have been found for these ores from the 

Morrison formation and the Shinarump conglomerate are essentially 

the same. This strongly suggests that the deposits were actually 

formed at the same time regardless of the age of the enclosing 

sedimentso More important, .this means that the origin of the 

Colorado Plateau ores cannot be successfully determined if the 

• 

• 

• 
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The common lead, however 1 which was origi.nally deposited in the 

sediments with the uranium was ' redeposited in the present sites. 

The selective removal of the radiogenic Pb206 and Pb207 lead 

isotopes from the solution poses an. extremely difficult problem, 

the solution of which is not immediately apparento During the 

period of dissection and erosion, the deposits were probably 

altered, partly leached, and partly redistributed by circulating 

ground waterso 

2o A much simpler and more probable interpretation of the 

lead isotope data is that at the . close of the Cretaceous or the 

beginning of the Tertiary uranium, common lead, a little old 

radiogenic lead, vanadium~ and other metals were introduced 

into the sediments of the Colorado Plateaue These metals 

probably had similar sources or perhaps a common source to be 

found at deptho The original uranium and vanadium ore minerals 

were probably oxides or mixtures of oxides and silicates. During 

the period of dissection and erosion, the deposits were partly 

altered~ partly leached, and partly redistributed by circulating 

ground waterso 

The immediate objective of this age study of the Colorado Plateau 

uranium deposits has been achievedo The age of the best ore specimens 

is much closer to the age assigned to the end of the Cretaceous than it is 

to either of the ages of the Jurassic or the end of the Triassico Our 

data strongly suggest that the source of the ore forming solution will be 

found at deptho Regardless, however, of the source of the ore solutions, 

• 

• 

• 



it would seem certain 

Cretaceous or 

part in 

From these C · 

new deposits must rest 

Cretaceous and early 

Plateauo If the ore 

that the 

have just 

Tom Stern . 

mination WQrk. 

collected from 

localities were from th 

coffinite and 

The Shinarump 

The geologia 

Neuerburg 9 have been 

projected study of var 

verse geologic envir 

• Basis for wise selecti 

investigation has 

during the close of the 

st have played an important 

that the search for 

the late 

sediments of the Colorado 

from below, .it . is possible 

as a uraniferous province 

. the early part of September 

specimens for age .deter-

Uraninites were 

. Two of these new 

localities were found_ for 

the Shinarump congloroerateo 

e have found for coffinite .. 

lead 
Jro 

Sc Cannon, Jro .and G. J .. 

s of sample procuremento The 

composition of lead in di-
, 

ic time requires a wide 

for laboratory investigation. 

for various phases of the 

brary research~ conferences 



288 

I 

with colleagues, and consulta~ion or correspondence with numerous geologists 

I ' 
whose special knowledge is pertinent to our PfOblemso 

Recent attention has been concentrated on selection of materials 

specifically for the program of cooperative research on the isotope geology 

of lead and related problems that ~s planned with Professor Harrison Brown 

and asso~iates in the geochemical laboratories· being constructed at California. 

Institute of Technologyo For the most part these materials ~re rocke that 

contain .9nly ordinary concentrations of .lead and uraniumg granites, volcanic 

ro cks~ marine sedimentary rocks, and so fortho General specifications 

worked out with the CIT group for field collection of these sample materials 

include special precautions to protect samples from hazard of contamination 

• 

by extraneous Pb or Uo To insure ample material for varied investigations, • 

unusually large samples are being collectedg about 200 pounds for granitoid 

r ocks 9 20 pounds for volcanics or limestoneso 

During the field season of 1952 many hundred samples bulking 

several tons were collected in the field and shipped to the laboratories 

in Pasadena and in Washington, Do Co Samples ·collected in western states 

by Neuerburg in the northwest or by Cannon in the southwest include collections 

of volcanic rocks from California (qlear Lake, Lessen~ Hat Creek, Medicine 

Lake Highlands~ Modoc Lava Beds, and Ludlow)» from Oregon (Crater Lake, 

Newberry Crater)» Idaho (Craters of the Moon, Shoshone), Wyoming (Yellow-

stone)~ Arizona (San Francisco Peaks, Roosevelt Dam, San Carlos), and New · 

Mexico (McCa.rtys, Valle Grande); limestones or dolomites of pre-:Cambrian 

age from Arizona (Bass, Mescal), and from the Belt series of Montana (Altyn, 

Siyeh~ Missoula, Grayson); younger limes.tones from South Dakota (Minnekahta), • 
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Colorado (Hermosa 9 Pony 

Bright Angel)~ and .Utah 
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and Utaho It is a pleas 
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geologists not formally 
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Grenville I?:"ovince (New 

(Georgia, North Carolina 

volcano (Mexico) by Carl 

from Tokyo Bay (Japan) b 

oz 
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sand Smokes (Alaska) by r lcox, and from the Pacific region volcanic 

rocks (Hawaii~ Guam) and sea I' er (EniwetL) by Earl Ingerson. 
. ~ . 

Systematic pet,_ ogra . .c c and chemi. cal-study of all these samples 

is being started. A large n . > of thin lnd polished sections have been 

prepared, a few have alr ady . ~xaminedj -rd intensive microscopic studies 

are -just getting ~der w yo L the Trace ilements Washington Laboratory 
I . 

spectrographic examinati n wi · ~ in~lude sejiqt antitative scanning as well as 

quantitative determinati n of i ~' To date l27 1volcanic rocks and 9 limestone-

dolomite samples have be n so
1 

' amined, anj ol the latter, determinations of 

Sr ·and Rb have been made Urami~ c~ntent of all samples is to 
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- I _· 
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which samples in each category are worthy of analysis by isotope dilution 
-~-- -· 

techniques in the CIT labC?ratoryo Additional chemical work that has been 

accomplished in the Survey Washington laboratory is the preparation of 

lead iodide for isotope analysis from 1~ carefully hand-picked samples of 

galena~ and analysis for Pb and U on 5 samples of galena concentrates for 

which isotope _analyses · are already, available o During the next 6 months ~11 

of these labo~atory activities will be stepped up~ as well as the integration 

and repo_rting of results o 

Instrumentation 
by Irving Friedman and Lorin Stieff 

In July work was resumed on the dual, 6" mass spectrometer by 

Lorin Stieff 9 David Lee, and Harry Alleno A well resolved beam was first 

detected on this mass spectrometer on September 20o Certain components 

of the mass spectrometer are now being redesigned and the spectrometer 

will be in full operation in the early part of 1953o 

Irving Friedman is now building a 6" - 60° permanent magnet 

mass spectrometero This spectrometer is designed for the analysis of 

gaseous specimensj particularly in the light mass rangeo This instrument 

is to be used for the analysis of the hydrogen deuterium ratio in samples 

of atmospheric hydrogeno We intend to extend the hydrogen-deuterium 

determinations to a variety of natural substanceso We also plan research 

on oxygen in silicates and oxides using this spectrometero 

The construction of a third 60° mass spectrometer of 12" radius 

has been st~rted for high resolution work in the high mass regiono We 

do not plan to push construction of this machine until testing and revision 

~· •• o,l • "" ~. ,, "" 
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of the first 

In October 

Oak Ridge, observing in 

meterso As a result 

it seems certain now that part 

in. the Pb207jPb206 ages i due 

errorso The Oak Ridge in 

the smaller Pb207 peaks f om 

are now being made 

Laboratoryo 

In connection w th t 

by , the Survey ( TEI~280) , o· M-o 

this worko Seventeen zir 
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d 'Lorin St eff spent almost a week in 

atkon of th~ mass spectro­

folmation gained at Oak Ridge 
I - -

a l arge part) of the anom&'ly 

ematic mass spectrographic 
t • 

s apparent y 'r annot completely resolve 

~1 206 pe·akso Arrangements 
I , 

1 r samples na:1 yzed at Argonne National 
i . 

I 
t on by the , ·i,r/ on-X-ray method 

y Fo Eo Se ft1 e 
I 

I I . 
13 general co -X-ray· method being studied 

sair usetts Institute of Tech­

of determinations to aid 

s+ rn U, S, have been measUred 

for thick source alpha emfssio 

was made o The helium agek ran 13 

aslible a helium determination 
I 

77
1 

million ;)Tears, The X-ray 

w.s also measured for these 

II . 0 
' 1 t. . t "th P' ogf eSSJ.On J.n re a J.On · 0 e 

age d te~mination if the X-ray curve 

I 

diffraction angle 28 from the 

specimenso The results s owed 

age results and indicate a me 

can be properly calibrate o 
I 

Further work 

results to cross-check th 

emphasis is to establish 

to test t isl method, and also to use these 

rad I) ctive methbd ~pplied to zircon, The first 

sma 1 number of irl on S!llllples which can be used 

I .I 
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as standardso 
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Radon and helium studies 
1 by Henry Faul, G(> i.Bo Got't and Go Eo Manger 

The objectives of this investigation are briefly to determine 

the distribution and origin of the radon~ helium~ and their parent radio-

· active elements in the part of the Panhandle gas field known as the West 

Panhandle field and located principally in Moore and Potter Counties, Texaso 

The problems dealing with these objectives have been further investigated 

. during the period covered by this reporto The investigation included addi t-

ional radon measurements, radium analyses of the brines associated with 

petroleum along the margins of the gas field, stratigraphic and structural 

studies of the gas-producing formations~ a study of the distribution of 

some of the uraniferous asphalts 1 and quantitative and qualitative analyses 

of this materialo Radon measurements have been made also on gas samples 

from the San Juan basin~ and the Hugoton gas fieldo New data that have 

resulted from these investigations are summarized belowo 

The field operations of the radon survey, which had been resumed 

on June 16~ 1952~ were continued through the first quarter of fiscal 1953 

until September 9tho The ~etails of operation were quite simi~r to those 

of the previous summer. Gas from about 700 different wells ·was sampled and 

over 900 individual analyses were madeo. Results of the sampling program 

were plotted whenever possible, and a card index of wells and results was 

initiated(> 

Throughout the period of this report, samples and cuttings were 

collected both by the perso~el of the Survey and by the various operators 

in the field. The cooperation of the oil and gas companies involved has 

• 

• 

• 
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been excellent. 

Results of investigation 

We 

was directed 

West Panhandle field, s 

field were sampled and 
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In addition to 
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i s t i es ,of radon flow 
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f i eld (Colorado Intersta 

being taken as the hole 

radon content reached th 

microcuries/liter. 
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result s from the other 
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or absent. Another hole 

Kerr-McGee Oil Co., and ed to 

ort of the radon survey party 

s sampling program of the 

570 different wells of the 

field was not exhausted of 

survey of the occurrence 

tests were conducted. 

repeats on similar .tests 

peats the r .e sul ts were very 

dynamic character-

wells are probably 

e southeast part of the 

downi with gas samples 

these (Masterson B36) the 

s fieldi about 750 micro-

are given in terms of micro-

o and 76 em. Hg) •. However, 

hole was abandoned. The 

intingi largely because all 

brown dolomite was very :trin 

the Thompson Ranch by the 

it down to completion. 
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San Juan basin.--The gases from ~hree FfOducing zones i~ the San 
' 

Juan basin area~ San Juan County, N. Mex., were investigated for radon con-

tent in order to obtain evidence as to whether radon might be associated 

with particular stratigraphic horizons. 

In cooperation with the U. s. Bureau of Mines, gas samples of 

high (about ?t percent) helium content were collected at the Bureau of 

Mines Navajo No. 1 Well near Shiprock, San Juan County, N. Mex. All four­

teen o£ the samples, taken under carefully-controlled test conditions, 

showed no measurable activity in gas that was issuing from the (Devonian) 

Ouray formation at depths of 6970 to 7000 feet below the surface. 

During the fourth quarter of fiscal year 1952, an investigation 

of the Continental Oil Company's Table Mesa No. 17 Well, about 15 miles 

southeast of the Navajo No. 1, found radon content of about five micro­

microcuries/liter from the gas produced from the (Mississippian) Madison 

limestone at a depth of 7450 to 7535 feet below the surface. 

Composite samples of gas from the shallower wells of the San 

Juan basin» with production from the Upper Pennsylvanian or Permian, were 

gathered from the inlet lines to a compressor station of the El Paso 

Natural Gas Co. Activities of about 25 micromicrocuries/liter, approaching 

those of the West Panhandle field, were recorded for the samples. 

Hugoton Gas field.--In order to determine the geographical extent 

to which high radon anomalies may be found in helium-bearing natural gases, 

the large Hugoton field, adjacent on the north to the West Panh~ndle field 

and lying in Sherman County, Texas, Texas County, Okla., and Stevens, 

Morton, Seward~ Grant, Stanton, Haskell~ Kearny,.and Finney Counties of 

• 

• 
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Kan~as~ was investigated 

tribution that would ·giv 

The 

at an average depth 

of radon per litera 

at about 6050 feet, 

per liter, averaging a 

shal low wellso 

toward the 

.; crude oil around 

• rather high concentra 

• 

Name of well 

Shamrock-Robertson B-3 
Shamrock-Robertson D-2 
Shamrock Hight Noe 4 
Bernet a No<> 1 
Berneta Noe 1 . 
Berneta No~ 4 
Dugan Noo 3 
Tri gg Noo 2 
Hazel Noo 2 
Yake . No. 7 · 
Childers Noo 2 
Wit tenburg B-2 
Wittenburg C~2 

stains 

zoneso A few rounded, 

urani um) asphalt pellets 

e sampled according to a dis-

the field. 

formations 

10 to 198 micromicrocuries 

g from the basal Pennsylvanian 

11 to 16· micromicrocuries 

oncentration of radon in the 

concentration was observed 

of 12 brines associated with 

brines contain 

tent (g/liter x lo-12) . 

ample from Separator tank) 
ample from well-head) 
ill stem test) 

ve chemical tests indicate that 

some of the heavy residual oil that 

radon-bearing, gas-producing 

(about 0.1 percent equivalent 

e gas-producing formations. 
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These pellets are similar to the uraniferous (0.1 =1.5 percent uranium) 

asphalt pel lets previously reported in the nBig Lime" formation above the 

gas=-producing zones. The uraniferous asphalts do not. appear to be concen-

trated enough to serve as a source material for the widespread radium and 

radon in the brin,es and natural gas. 

Of possible signficance is the uranium content of the ash from 

a crude oil collected on the northeast side of the Panhandle field. The 

uranium content of the ash was 0.04 percent 9 and the ash content of the · 

oil was Oo084 percent. 

Structure maps.--Construction of isopach and structure maps of 

the radon=bearing part of the Panhandle field has been started. Although 

t he preliminary data obtained from these maps suggest that this is a 

p omising line of approach, the work has not progressed to the point where 

an evaluation can be made. 

Conclusions and plans 

Origin of the radon.--Tests of radon content versus cumulative 

production after long shut-down of wells show that near-equilibrium radon con-

cent at ions - ar· ~; achiev~d soon. after the radioacti vi ty~dead gas that is stored 

in the well during sHut-down is produced. Although radium-bearing bottom-

wat~er brines have not yet been obtained from radon-producing wells, the apprec-

iable radium content of the analyzed brines indicates that the interstitial water 

in the overlying gas-producing zones may contain s~ fficient radium to 

account for the measured radon concentrations. Thi~ supposition is consid-

er ably strengthened by analyses of spent acid residues. In the one well 

• 

• 

• 



• 

• 

for which such data are 
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strong indication that both 

ntrated e:l!.th r in the interstitial water 

, ' but are re11atively unconcentrated in the 

dolomlote cuttings from other wells above, 

zones sh w only t he low uranium content 

; in these c ttings the porosity has been · 
I . I 

ater washJd way d~ing th.e drillingo 

estimate ha been made of the radiUm con-

calculatir s will be niade based on flow 

sand radln nd on ·quantitative estimates 

terstitia~ wj ter saturation. Tf. possible, · 

. nterstiti1 later as a source of radon will 

t gh radium-bearing brines con-

~A:f.so an attempt will be 

dium conc, ntrations in the interstitial 

rations i, b1ttqm-water brines •.. No analyses 

ove indica ion of the mode of occurrence 

m:j e::e r::::~~vey in the West 

at the geological features which .control the 

bably of , he order of magnitude of the 

t is beli,ved that not much additional in­

omplete s.lmp~ing of gas fields. Future radon 

onoentratj on radon measurements on gases 

and fr m js many different formations as 
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possibleo It is quite possible that the h~gh radon content is limited to 
~ 
.-! 

the Texas Panhandlei and the adjacent Hugo~n fields. 

Radon-helium correlation.--Com:parison of concentrations of radon 

and helium in different gas pay zones of the · same wells, .and comparison of 

radon and helium concentrations in different wells have failed to show any 

correlation between the two gases. 

Geologic studies.--Examination of cuttings and logging of holes 

in the Panhandle gas field will continue as long as drilling activity in 

the field continues. Preliminary efforts are being made to arrange for 

measurements of geothermal gradient in this area in cooperation with 

Harvard University. The success of these measurements depends largely 

on our ability to find open dry holes that approach thermo-equilibrium. 

The association of uranium and other metals with crude oils, 
asphalts, and petroliferous rocks 

by Ro Ao Erickson,·~. A. ' T • ....,MYers, an.d C. A. Horr 

·Because of the apparent universal association of uranium with 

carbonaceous materials, investigations were started in fiscal year 1953 

to determine the relationship of uranium and other metals with crude oils, 

natural asphalts, and petroleum extracts from petroliferous rocks. Other 

types of carbonaceous material such as black shales and coal or carbonized 

plant remains were not included in this investigation. Commission support 

for this proje.ct was withdrawn early in 1952· because of lack of funds, but 

due to the project's importance in a balanced program of geologic research 

on uranium, the Survey undertook its support. 
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County~ Utah~ contains Oo20 percent uranium; ash of gilsonite from Uintah 

County, Utah, contains between 0.05 and Oo5 percent uranium • . The ash of 

two samples of heavy oil from the Dakota format.ion, one sample: from the 

oil seep at Red Rocks Theatre, near Golden, Colo.~ and two samples from 

an oil seep in Golden Gate Canyon, just west of Denver~ Colorado, contain 

from Oo096 to Oo48 percent uraniumo The ash of asphaltite extracted from 

the Westwater sandstone member of the Morrison formation at Poison Canyon 

north of Grantsj No Mex., contains 5 percent uraniumo An unashed oil ex-

tract from the Spergen limestone near Sto Genevieve, Missouri contains 

between OoOl and Ool percent uraniumo Eight samples of semi-viscous 

asphalt and petroliferous rocks from the ~oenkopi, Shinarump, and Wingate 

formations in the San Rafael Swell, Emery County~ Utah, contain from 

Oo002 to Oo83 percent uranium in the asho Four . of these samples contain 

more than 0.1 percent uraniumo The analyses· of these samples and' a more 

detailed discussion of this investigation is given in TEM-513, now in 

preparation. 

Although the preliminary results of this investigation have un-

covered more problems than they have solved, it has been established that 

uranium and certain other metals are consistently present, sometimes in 

unusually high concentration in ~atural asphalts, crude oils, and petroli-

ferous rockso It seems probable that these metals occur as metallo~organic 

compounds and are concentrated in the heavier, more asphaltic portion of 

petroleumo The high concentration of unusual elements in the ash of these 

patural hydrocarbons suggests that these elements were not included in the 

petroleum from the stra~~hich the oil is obtained but were concentrated 

• 
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e lactual-fo~ation of oil. It seems probable 
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are possible source beds for petroleumo 
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MINERALOGIC AND PETROGRAPHIC SERVICE 4ND RESEARCH 

Service 
by Theodore Botinelly 

~ing t~e .period from J~e 1 to November 30, 278 sampl~~ -~~r~ 

received py the public sample programo Letter reports and acknowledgments 

were sent in responseo 

Identification 

A total of about 175 s~ples were received, mainly from _Survey 

personnel engaged in Trace Elements work~ and were identified mineralogicallyo 

Weight .percents of minerals were made by grain counts on 1,245 

samples from the Southeastern Monazite EXploration projecto 

Approximately 575 powder patterns were run on laboratory project 

. samples.? ~amples from Survey field personnel and on samples received from 

the Ao Eo Co A t~tal of 326 -~ray spectrometer patterns were made, chiefly 

on samples from the laboratoryo About 300 powder patterns at Harvard and 

at the Trace Elements Washington ~boratory were measured to· prepare data 

cards on d spacings for both the Washington and Denver laboratorieso 

Electron Microscopy 

A total of 525 micrographs on 66 samples were madeo The samples 

came chiefly fro~ various laboratory projectso 

';:~;·-. ::~,. :J .. 
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graph "Miner_alogy of Uranium" .. , 

Frondel of Ha:r:vard Ut:l!versity, 
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Research 

s of uranium-bearing minerals 
John Co Rabbitt . .. . 

six months on the mono-

the ·editorship of Rabbitt o ·· Clifford . I . . . 
has a WoAoE~, .appointment with ~~e 

Geological Survey is writing 
1 

ch~pter on description of properties; 

Judith Fronde! is prepJ~ng dl criptive tables; George Switzer of the 

National Museum is writing ters on the occurrence and association and 

the ge?graphic lo<?.ation of rals; '11}leodore Botinelly is writing a 

chapter on characteristic meth s of identifying uranium min.era1s in the 
. . 1 

. field and laboratoryo ·The to writing part of this job is about one-half 

finishedo 

During this period completed by Fratik 

Cuttitta on pure sample~ ofbi uerelite, schoe~lte (2 srunples)' synthetic 

zipP.eite, minera~ "-:X:"~ and r The ana~ytical work consists of 

complete chemical 
.I . . 

(:iVailable for analysis o \ 

I eluded in the monograph oi 
I 

Judith Fronde1 
I 

sampl,es only from 10-50 mg are 

this analytical work will be in-

stigating the hydrous uranium oxides and 

she pres~nted a .Pa,per, "B_illie ite and Becquer,e.lit~" ~TE~~280, l?P'o 91-92), 

at the annual meeting of the 

November. She is now p~epar , 
and mineral "X" ('fEI-280, po 9 

Sdciety of Am.erica in Boston in 

on .vandendriesscheite, m.asuryit:a, 
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resUlt_s · o~ ?C.}ay· ~~ thermal studies ?Y Cl_ifford F;r.ondel on The . 
thorogummi te . (including ni1~layi ra), . mii~ll:intoshi te, md tlandi te, a;nd hybli te 

were ·given in - ~I-280, ppo ,. 92-93l .The ·study has been extended to include 
. . _. I· i ' . . . . 

hydrothorite, . All of thea~ m~netals are /identical, are isostructural vit:h 

thorite; and conform to the fo~ula ~ 

T114 (SiO)--+..:.x(o~') 4x 

The mechanism of composition variation, in which (OH)4 sub-

stitutes for Sio4, is well known in the so called hydrogarnetso Work is 

now being completed on zircon and cyrtolite in which the same mechanism 

seems to operateo A ~eport describing all of this work is in preparationo 

The existing Harvard file of X-ray powder photographs of uranium 

mineral standards has been improved by rephotograp~ing many of the films 

and the d-spacings_ of about half the fiims have been calculatedo This work 

was done by Judith _Frondel and Daphne Riska under Clifford :frondel's 

directiono Duplicates of many of the films have been obtained to fill 

gaps in the file of the Trace Eae:!ments Section Washington Laboratoryo A 

complete set of X-ray powder mounts was prepared and has been loaned to 

So Co Robinson of the Geological Survey of Canada to be photographed for 

his fi~es.o ~ The same set has been loaned to the Trace Elements Section, 

Denver Laboratory for the same purposeo 

'fh:e f~rst printing of 2000 copies of the second revis~.d edition 

of . "A glossary of uranium-and . thorium-bearing minerals", by Judith Weiss_ 
. ·~ "" 

· Frondel and Michael Fleischer (U~ So GeologicEl.]_ Survey Circular 194-, 
I I .. ' 

·,.··;.· 

· February 1952) was exhausted in September and a second printing has been 

authorizedo 

' ......... . .. . ' 
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During this peri 

during the previous qub-ter 
• I 

diffraction studies (TEI-2 
. . 1 . 

(1) study of the crystal s 

miner a_ 1. s; (2) study of 1 the 

(3) I I 

vana:::::::::::on roj cry 
Montroseiteob-The 

mon.tr. osei te has been c. omple.r e 
Block; · Preliminary reSults o 
(TEI~280)o The main features 

Montroseite~ VO(OH) 

Orthorhombic~ 2/m 

agb:cg = Oo455&1&0o304 

ll6 Space Group & Pbnm :;;; D?h j) 

Atomic Coordinatesg 

4V -in (c)~ x 1/4 z; x 3/1 

.40I in (d), 40ri in1 (c) 

Xv e =o051 Yv 1£ <>~45 

Xo ~ o203 Yo ~ o197 
I I 

x0 ~ -ol97 Y0 ~ =oO~l 
II II 

1.. 
. . 

• • j • ' ! ' . ' .: . ' ... : -
.ray ~ifftract.ion , s.tud.ies · 

·. by C~ Lo Christ ._ 

three main . ac~tivi ties · begun and pursued 

described in the last repqrt on X-ray 

continuedo · These a;reg 

tures and crystal chemi~~ry of vanadate 

stal structures of rare earth carbonates; 

structure an~lysiso 

of the crystal st 4ucture of . 

by _Ho To E:vans~ Jro 1 assisted by Stanley 

this study have be-en reported previously 

of the structure are listed iJ the following: 

V ';;; lJ7olA3 

1/2 = x, 



The structure is ·the ~anadium analog of diasporeo The presence 

of iron replacing vanadium in this structure is possible$ but cannot be 

tested by a study of diffraction intensitieso The presence of hydrogen is 

confirmed by the existence in the structure of an oxygen - oxygen distance 

of 2o70 A corresponding t_o a hydrogen bondo Other oxygen - oxygen distances 

are 2o95 to 3o00 Ao 

The structure described above corresponds to the sharp spots on 

the X-ray patternso The X-ray patterns also show two sets of ~iffuse spots. 

The diffuse lattices are now under study and it seems that these may reveal 

shifts of positions of the-vanadium atoms in the structure from one phase 

to the nexto The chemical sig~ificance of these changes would appear to 

• 

be of interest~ and apparently are.analogous to those occurring in the cor- • 

responding manganese structures, groutite and ramsdelliteo A paper on the 

montroseite structure is being :prepa:ped by E~ans and Blocko 

"Lumsdenite"o--A significant association of new vanadium oxide 

minerals~ from the Colorado Plateau, collected and studied by T. Stern and 

Lo Stieff has been subjected to single crystal investigation by Ho T. Evans. 

One of the phases occurs as seams of radiated bladed structure, and very 

poor single crystal patterns have been obtained of this materialo The 

substance is: 

Orthorhombic 

a $ 3.7 A b ~ 19.0 ~ c • 3o0 A 

Space Groupg Pnam (prob.) 

It is clearly related to montroseite with b~axis ooubled. The 

analysis of the structure thus far indicates that it consists of zigzag • 



• 

• 

• 

Fo 
.. 

0 
307 

double octahedron chains as in montroseite and single 
I 1 

chains of the rutile s ruet · r , which aas been reported ' for· . 204 'fhe 
. I 

: • . . I composition consistent with t ls structure would be V20.3oV20 eR2 • 

It is of interest to nt that in the ease of both mons i(es ite 

and "lumsdeni te • the c~emicf formulas have. resulted from strct. ra.l . 

ana.l:ysis. It is diffieult t get phases pure enoug. h for chi· ... ttj a. nalysl.s. 

There occur otherj phasr in thel same matrix in which t~r "lrdeni te" 

oceurso These are& ( ) a se end bronzy vanadium oxide~ mor granular in 
I I . . . . . ji I 

appearance, giving a distinct powder pattern; (2) a green po 1 ery coating 

on the above oxide; (3 t a bJa k pitchy uranium mineral whieh
1

.[giv; s a. fair 

thorite pattern; (4) bl rite Crystallographic studies on ea ;h 0 1 these 

is in progresso 
I 

Synthetic vanadates.--S work in ·the system K;20- !2'V5t20 . · 

being carried out and R~~ Marvin has yielded a umbr of 
:r ·· 

Among t ese are g 

li 
crystalline phases whi h ar 

1 

o~ under X-ray study. 

t , a) ~=KV03~ · rthoHo b1.c.9 space group Pmab, 

b) 

. a "' 5. 69 A . J -10,82 A . c "' 5. 20 A z ~ 4 I 
These crystals apparently isostructural with 

\ 

ammonium metavr adate NH4vo3, a tentative struqtur 

for which has b en pro posed by J" Lukesh of thi . 
,, 

General ~eetri Company. · The ~-KV03 ·structure wi 

be deterjned i d refined by S. Block at the Jol'
1

11

hns 

HoJilkins ~niverj ty. 

/J-KV03• orthorro hie, space group Pna.m, .I~ 
a ~ 8o223 A p ~ 13o54 A a = 3o69g A Z ~ ~ . 

The habit of the · lii¥ii;lJ!iii .;:s'iigge s ts a chain s true~ure • 
: -~:.-,tpr- ;~~-~l)<: ¥;SifiJII'iilfl& . 
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like that proposed for ~4vo3 o The structure is 
I 

~eing investigated by Co ~o Christ and.Ho To Evanso 
I . 

c) ·:Polyvanadate crystals A~ monoclinic, space group 
- I . . . . 

l2l/no · The composition of these orange crystals has 

ztot yetbeen determined~ but the structure probably 

contains a complex ion embodying six vanadium atoms, 

which may also be found in hummerite and other mineral 

structureso The structure analysis is being carried 

on by So Blocko 

'd_) Polyvanadate crystals B li i P2 , monee n c space group /n' 

a= 13o82 A b = 8~74 A 0 = 10o72 X ~= 95° 45 1 o 

The composition of these crystals is undetermined~ 

but it is probably closely related to the A crystalso 

The structure is being studied by Ho To Evanso 

Several other phases have been isolated and are being characterized 

for further studyo 

Since investigations of the cPystal structures of vanadium com-

pounds are going on in other laboratories~ it has b~en necessary to establish 

·gobd.!liaison with these in order to avoid duplication of efforto A ~oup, 

h_eaded by· Dro William .Barnes~ at the National Research Council at Ottawa, 

Canada~ is actively engaged in structure studies of certain vanadium mineralso 

They are investigating the structures of the hewettite minerals, the iron 

vanadate tentatively called •nolanite• at the Uo So Geological Survey, the 

rossite minerals~ me~anovanadite, brockebushite, pyrobelonite, pucherite, 

and descloiziteo Evans visited Barnes and his group at Ottawa for several 

,,~a:l•m 

• 

• 

• 



•• 

• 

• 

day-s in Octobero 

Investigation~ 
I 

carried out at the Crystallo 
. i 

Swedeno Ao Magneli of that 

working on synthetic oxides, 

polyvanadates. 

Rare eart h carbonates 
I 

sahamalite.--t papj f 

Ro Meyrowitz~ and Ho To E.van$ 1 

boration of Jo Do Ho 

investigation has 

anomal ous morphological
1
and 

At the present time Mrs~ 

X-ray diffraction studi~s 
l 

alogic-petrographic stuaieso 
. I 

obsened ms given in TEf-280] 
a rather lengthy table t or pr~ 
the constants measured. l It l' 

I 

has been greatly extended by 1 

the details will be left for 

As a result ot 

structures of members of the s 
- I 

good intensity data (necessarr 
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lficial vanadium~oxy-gen compounds 

phic Laboratory at the UniverJity 

visited our laboratory- in Pi. gus o He is 

Io ~indqv~~t of th~ same group o 

new mineral sahamalite by H Jaffe, 

been prepared and is being proc ssed. 

continued her work on this serie • This 

structural explanation for tHe so ewhat 
. !' 

ical characteristics found with se minerals. 

is preparing a paper on the ~esul s of her 

oward Jaffe a companion paper on is miner­

explanation of the.nattire or. the phenomena 

The results obtained in the X-ray ork require 

entation, as well as detailed definition~ of 

suffice here to sa:y that the orir inal .:':'otk· 

study of a large number of ~nerlls and . : 

e published papero 1 

studies it seems desirable to inve tigate the 

It does not appear possible to obtain 

work) on naturaJI.. material. 
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1 
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. I 
For this purpose synthetic crystals must be preparedo Io Fr~edman has 

already made some preliminary investigations in this dire.etiono It is also 

fundamental to an understanding of the reasons why syntaxio intergrowth of 

various phases (defined by having different pseudo-cells) occur, to know 

the chemical compositions of the several phases involvedo Here again 

analyzed synthetic material appears to be necessary, because of the imprac-

ticability of trying to separate the natural intergrown phases for an~lytical 

worko 

Instrumenta~ion for grrstal structure an~lysi.s · 

IBM equipmento--In October the IBM Unit of the Geological Survey 

installed a typ~ 602A Calculating Punch and since then Ho To Evans has been 

working to set a crystallographic• computing program making use of punched­

card techniqueso Ao Lo Patterson at Philadelphia, and Do Harker and 

Mrso Bo Bagdoff were visited by Evans 'in order to discuss with them their 

experience in using these methodso From the Watson Computing Laboratory in 

New York City a file of some 18~000 punched cards containing tables of tri-

gonometric functions and other data useful in crystal structure analysis 

were obtainedo The IBM Unit of the Uo So Geological Survey is now making 

basic tables from these for our work in crystallographyo 

Analog computero-=The selsyn .moti'Qi!"S for this computer have not 

yet been deliveredo On their receipt, work on this computer will be resumed. 

Future Work 

Throughout this report it has been indicated which of the pro-

jects will require further work for their completiono ~ 



• 

• 

• 

It ·is becoming 

perforce be given to the 

of the results being 

the mineralogists and 

made to integrate out efforts 

those problems of significant 

It is planned to ha 

the structures of important 

for the immediate future is 
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t that with time mo:re and more 

chemistry and thence geochemical implications 

This means good and continuing lijison with 

ts of the programo Every effort will be 
. I 

I 
program and to investigate 

to concern herself with 
I 

The ·work of EvJlnS ~nd Christ 

existing progJamo 

I I 
lo Jo Do Ho Denney and Gabria e Donnay, "Tables of Space Groups Jnd Unit 

Cell Dimensions of Crysta~l Substances"~ Pto II 9 Geolog~cal ! Society 
of America Memoir (in preR ation). I 

2o Gabrielle Donnay and Jo D9 Donnay 9 review of "A Thousand and One 
Questions on Crystallograph c Problems", by Po Terpstra~ Amo Mineralo 
(in press)o 

3o Gabrielle Donnay 9 Review 
Wo Nowacki 9 Amo Mineralo 

4o Gabrielle Donnay 9/ and J o 
Temperature Alkali - Feld 

"Wouriersynthes von Kristallen", ~~ 
press)o 

I 

o Ho Donnay 9 "Symmetry Change in the High 
, Series" 9 Amo J o Scio (October, 1952) o 

5o Jo Do Ho Donnay and Ga e Donnay, "Syntaxic Intergrowth in the 
Andorite Series" (in pro~f~~~~T ) 

6. Gabrielle Donnay, "~ecis Dete~inations Of .Unit Cell DimenJ ions from 
X-ray Spectrometer Patterns , (in preparation, to appear a~ a iEI report). 

ck 9 "Crystal Structure of Montroseite", ?o Ho T~ Evans, Jro 9 and So 
(in preparation)o 
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So Ho Jaffe, Ro Meyrowi tz, and H o 'To Evans~ Jr o ~ "Sahamali te .P _A New 
Rare Eart h Mineral".\) (being clea.t:,ed)o . 

. . \:;~. . .. 

9o Co Lo Christ 9 "Studies of Borate Mineralsg I - X-ray Crystallography 
of Colemanite~ .~> Am·~ Mineralo (ln press) o 

lOo Ro Co Hughes~ Po Po Coppola~ · and Ho To Evans~ Jro 9 ~"Chemical 
Reactions in BariUm Oxide on Tungsten Emmitters", J. App. · Phys. ~' 
635 (1952)o -

~ Contribution from the Geophysical Laboratory. 

~ Contribution from the Laboratory for Insulation Research, M.I.T. 

,• .· fil.dlitllll p • !!?1 •• 
,,_., . .... l ' ~ .•• -· .. '':~·. '~.~ .. .-

• 

• 

• 
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GEOPHYS !CAL PJS EbUNB:. SERVI!IEa AND BESE.A.RCH 
_ 0 • _ _ ~ • 0 • - ~ ~ _ o~~ lf · Hoos0

•

0 Wim .. ·~PRiNcrriEs 
Develo ment and ~ tenance of radiatieno , ,ui ment 0 

W. W. Vaughn 
I 

I . . i 0 

All ~aaiation del teet~o equipment used ~7 Geological Survr7 field 

partiee ie maintaimed calib and distributed by the :Radial ion . 

Laborato~y of the Ge~hysils Branch. During the reporting period, eom-
1 I 

0 
I 0 

0 ° 

m*r©ial radiation detr~~tiom nstrwnents were modified to meet particular 

f ield. needs. Develop~nt t f n~w instruments and circuitry required for 

particular typeS and rreeiri ·n 1 Of radiatiOn measurements WaS SUCCessfully 

completed~ partieularly thr evelopment of portable scintillation survey 
I I 0 

me t ers .. : 
I 0 I 0 

I 
0 

0 • 

P@rt able gamma-ray l~g ing units for small diameter drill holes 
I I 0 ' ! 

were developed9 utilizing bo h i Geiger ccunters and scintillation counters 
0 I ,I 

a11 the det ector element, th cable reels, weighing approximately 20 

pounds, have a capaci~y of ll 0?0 feet of !-inch cable. The co~ting­

rate meters, modified I portal! e survey J!leters of the healt}l physics type, 

have been calibrated semi-r nti tativeiy 111 . terms of the equivalent uran-
1 

i um.. '!'he gamm-ray log ca~ l~o be ued for stratigraphic correlation of 

subsurface formationa l · : 

Clarll:orne scintil lation dl!tection equipment, based on the origiul 
0 I 

model dev~loped by , th~ Oak R dge National Laboratory 9 Health Physics ~ivi-
1 I I 

si®Jn9 is now being construct dt. Tw<1> shielcled scintillation counters are 

I ! i 
used as d~tectcrs and are mo ted on the ear roof so that the detectors 

• 

0 

0 

I 

~ean only the area ad~acent o the road and do not measure the radio- , 

I I 
a~tivity of the road ~tself. rate is recorded on an 

I 

r 



i 

Ee terl ing-Angus graphic mill iameter drive~ by the speedometer cable. !he 

sensitivity of the equipment is sufficient to resolve a difference of 0.001 

pereent equivalent ~nium in broad sources such as shales, sandstones, 

and other lithologic units. 

!he a.ological Survey plans to replace portable Geiger counters . 

by the newl;y..,;,developed portable scinti.llation counters. Extensive test-

ing and developing of various scintillation counter circuits have been 

done both in connection with the procurement of portable scintillation 

survey meters 9 AEC . Contract AT=(49 ·1)=696 (Nuclear Research Corp.) and 
t· 

USGS Contract GS-085-2237 {Precision Radiation Instruments Co.), and in 

establi~hing a suitable circUit modification for converting present Geiger 

counters to scintillation survey meters. 

To date 9 onl~ the portable ~~intillation survey meter, Model 111, 

made by Precision Badiation Instruments has been accepted as meeting eon-

tra~t specifications. The scintillation meter 9 Model S~3A, made by I~ 

©lear Resear~h Corpo 9 still has numerou~S defects and has not been accepted.. 
f 

Full delivery of all instruments on the Preo. Rad. Inst. contract is an-

ti©ipated in January~ delivery by Nuclear ResearCh Gorp. is not antici-

pated before April 1953. 

Pbz!i@al behavior of .radon 
by Henry7aul and A. S. Rogers 

As part of the study of the ~hysical behavior of radon undertaken 

to determine how and why radon moves in rocks and soils, a preliminar.y 

survey of the radon content of the Dillon Tunnel Miners' Basin, North 

La.Sal Jlountain 9 Grand County11 Utah was completed and evaluated by Faul 

• 

• 

• 



• 

• 

• 

~15 

. ' 
and Hunt (TB-354). I Ali aver content of 50 900 micromicroeuries/ 

I 
11 ter was observed, and the ribut_ion of rad~oaetivity appears to be 

I 
related in an orderly wa7 to h magmatic series consisting of several 

I j , 

facies of syenite porp~yry in lding some al~lic dikes. 
I I . ·. 

Precise apparatus for
1

tje systematic study of radon content in gaa 

and liquid samples was const c ed by Allen s. Rogers and set up at the 
. . I I .• : 
University of Utah. Tlile ap:pa u.s is nO:lf UD:lerg.oing preliminary tests 

and calibration. J. sef iea ~ of
0

,~ottom -ter brine from various 

oil and gas wells is being 1 nished by the Phillips Petroleum Cp•, to­

gether with th• result' of 9h mical analysis of eaCh sample. The waters 

are being analysed for [ radi1pll ld uranium. 

A literature search for jLailable data on ~he physical chemistry of 

radon ili in progress o 1 Altho the literature on the subject is larg.e, 

it is expected that most of It l data are unreliable becaue most measure­

ments were made with inadequ 1' apparatus in the early days of D.llclear 

physics. A systematic , study rphase relationships of radon in air and 

water probably will have undertaken if only to verify existing data. 

Abso mma radiation 

tering and absorption of gamma radiation 

nts in gamma-ray well logging and airborne 

luded experimental measurements on a co-

and at the Oak Ridge 

measurements were also made in aimu-

lated drill holes at Colo. Analysis of the ~ experimental 

~· 

I 

I 



data cibtained at the Bureau of S~an~~~ in 1~50 and_ 1~519 and _at Oak 

Ridge in 1951 on the ~mma-~ay distr~butiQ~ in cylindrical geometry baa 

not been ~ompletedo The final repor~ on this phase, to be submitted for 

publieation9 1~ now in preparation. Further analysis of experimental 

data and additional measurements to fill gape in the present data are 

planned fo'Jf' the next half year. 

The results of the work can be broken up into two parta--discuasions 

of the p~int @Ource and the continuous sourc• distributions. !he former 
I 

~on~titutes the l"aw data" and the latter constitutes the data integrated 

ower app'Jf'opriate geometries~ 

Point s ouroe 

The sxp•riments per.fo'Jf'med shew d that the radiation intensity at 

the ~ente~ of a cylindrical cavity (simulated drill hole) from a poinb 

~o~~• immersed in abeorbtQg medium varied in a rather complex manner, 

n~t me~ely dependent on the absolute distance and the amount of absorb-

i~ material (water) betwee~ the source and the detector. At very far 

distan©e~ from the detector (120 emo of water) the intensity becomes a 

fun©tion only of the distance and ~he amount of absorber. The decay is 

purely exponential~ indicating that the contribution from the scattered 

radiation 1$ p~~portional to the distance squar~d. Ba, Oo60• and Cs137 

all exhibit similar behavior 0 the order of effective hardness being 

given aboveo 

Extended source 

!he results of the experiment were then integrated for a fixed 

h6ightp Zg above the equatorial plane of the count~~ over a plane 

• 

• 

• 
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extending from the ·edge of to infinity. The results then can be · 

infinite plane sources e~al . . .. . ' t· 

with the· hole at vario s heig s above the counter. 'l'hese wer• ·;f01lnd to 

blireadily expz<essible as sL of exponen.tial and Gaussian functions of z. 

' the m<?r• .rlowly 

does the intensity deeieas.l w tl> increasing Z. 

The abeve result weri ~n integrated over variou i~!;ervals in 

zl) fl'om· z•~~ thickness to i . f .:i te thick:ness. Curves are calculated for 

t h• intensity in the h r le ft,r.· ~rio_us thicknesses of the source• and dis­

tance~ of the dete~tor from t .. se . sources. 
I 

linallylt the intensitie for the infinite thicknesses.were ple_ t .ted · , 
I I . 

a1 functions of the ho~e racii • 1 It is found that the counting rate in~ 

cf.easil!i i:Uiloa:i-l;r With t he 4drr· :! case!). well (iron pipe) shows the 

same behavior: but
0
:::t::::1 t:e:~:::::~ drill holes 

Oounting rates . w .. r re rr 
1

ded in several synthetic drill holes at 

Grand Junction, r counter as was used at the National 

.,-- I 
4 

menta in the holes fit/ tl:le r· -empirical expression for gamllla rrq inten-

sity derived from poinr so~cl b•havior. 

Airborne 
jb 
I 

As the result bf airbl radioaot ivi ty survey11 dVing the period 

from Ju.ne thro-agh November lgl ', two new areas in which uran:ium -s not 

· I I ~ I 
heretGfore known to occur, we[el located--the Miller Hill area in south-

, . I J J:=:r,_ . 
=r J II 



i ~ J :t 

weat ~}Jon Co1mt7, l.7o., &1).4 the De'f'ila '!~er ~--. 1~ . ~o.ok . Ootmt7. WTO• 

.Airborne &'UTeJ'& ·were undertaken .in six atatea ancl totallecl 20,&00 traTerae 

ailea, ~f whiCh 11,1~0 traTerat •ilea ·~~• ~~owa as ~Cheduled ra4ioactiTit7 

•u.rv•7• and. 9 • 410 t~verae a ilea. wer~ . flown as a ched.ulecl. aeroapet ic aur­

Teya with .eGnourrent ra4iO&otiv1t7 avTeya. 
. . . 

_.A.rrucemeata haTe been COJ.I.Pl• .. ~•d t~ ~~taill a Doqlu 0.4'-' fro• the 

U. S. ·Air lore• on an iact•fiaite leaa \&aia. !hia aircraft will aupple­

ment eu.r present . Doqlaa DC..3. ancl w~l~ ,Perai' u to .achieve the proposed 

rate of · ra4ioa~t1Tit7 aune7lng, nameq a'bou' 18.000 to 34,000 traTerae 

·lliles p•r· 7ear • . !ranafer of the aircraft to the Geological S11.rYe7 ahoU14 

be ace~mpliahed ia Deoeaber 1952 ancl, barrinc uatoreaeea clelaya, t~ modi• 

ficatiom of the aircraft to acco~o4ate .the acintillatioa cleteotioa equip­

ment, the Sonne eont~nuou.-atri~film caaera, and the 180° apherical-lena 

sighttag device should be co.pleted b7 late Spring ot 1953. 

!'he desip of the ao!atillat ion cleteoti'oa equipment baa been •••ea­

Ual~ frocen. and ellf'f:l.o1enj addUio~l eq'lllpaen- plue spare parh hal 

b~en assembled by Oak Ridge ~tioaal Laborator7 tor imata1lat1on in the 
I . • 

seco~d ai~craft. ·A tiDal repor' aU...rtsiac the 4eTelop .. nt of equip•••-
, • ,' ., I " ' ", ' ) - .i , •' ' - • ~ • 

and the experimental data bearing on the . a'baorptioa and scstterilig;·.:ot:· 
I , . 

gam-. radiation in air ia i:a, preparatioa .• 

The areaa surveyed from June: 1 t~roqh loveaber 30, 1982, ahcnm on 

the .attaChed map (fig.lB), are 11ate4 below with an •2Plan&tory note tor 

eaah ,area. 

QOBIAI-
119£1!11 I'IA'!'TfQ! 

1'-~. 

• 
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State 

Defiance Uplift~ _ Apache C<?.lllitY.: _ SUM"ey of 
about 700, squar! miles of . sedimentary- r<u:ks r~ging 
from Permian through locene. Also includes some 
vel•nic and intrusive rocks. Nineteen radiation 
&n(!UD&~~·s were deteete .. -Seve~al . Of ·which wer.e field 
cheeked are apparently due to slightly radioactive 
igneous rocks • 

I 
I Carrizo M9untainr• Apache County-: _Approximate-

ly 200 square miles were survey-ed. The area is under­
lain chiefly iy ! Mesozo ~e sediments, voleanies, and 
i nt rusives. Three anomalies were detected but have 
not yet been field ehe~ked. t 

Colorado 

Maine 

Denver :Basin a:rer, 11 Paso, lllbert, and Weld 
Counties: Surveys wert made over coal-bearing sedi­
mente of the Wasatch f · rmation in ill Paso and Elbert 
Counties and ov~r Cret eeous rooks of the Montana 
group in Weld County. No anomalies were detected • 

. ' 

. Dead :River and xr.tahdin areas, Piseataquis, 
Franklin• Somerset, a~~ tlx:ford Counties: . Flown in 
conjunction_,_wi t:b. magne[tometer surveys fer metallic 
depos i ts• · No radiation anomalies were recorded. 

llinnescta 

Roseau, X·itteon~ J!arsball, Remington, Polk, 
and Red Lake Counties: Flown in conjunction with 
magneti~ surveys far ~etallie deposits. No radia­
t ion anomalies were detected. 

New Mexico 

Tod.ilto area, Miialey, Sandoval, San Juan, . I . 
and Valencia Counties: Survey of the Todilto lime-

. stone!) Dakota sandsto~e and carbonaceous rocks. No 
anomalies of si~ific~nee were detected. , . 

l 
I j -
·[· ,e;:,;a.WN, .. 

Traverse 
miles 

2,800 

a eo 

. 3,400 

6,010 

810 



Wyoming 

.. , 
3"21 

Area: 

Pumpkin Buttes area, Johnson and Campbell 
Countiesg Surveys included about ~50 equare _miles 
underlain by sedimentary rocks of . the Wasatch and 
White River formation~. Sixty-four anomalies were 
detected., 

Dewil$ !ow~r area 0 Crook County: . Survey of 
about 75 square miles of Cr:etaeeous and Eocene rocks · 
of the Lakcta 9 Dakota, and 'Lance formations. Five 
radiation anomalies were recorded. Urani~bearing 
~andstone was found at two of these localities. 

Miller Hill area" Carbon County: Survey of 
90 ~quare miles underlain by Mesozoic and locene 
sediments. Ten radiation anomalies were detected. 
Urani~bearing li~stone occurs at several of the 
localities o 

lvanston area, Uinta County: Cretaceous ud 
Ec©ene coal=bearing rocks. No anomalies were re­
eordeld .. 

Traverse 
miles 

3~500 

300 

360 

220 

North Split R©ck area0 Fremont and Natrona 
Counties: White River formation, some Pre-Cambrian 
metamorphic and Tertiary intrusives. No anomalies 
detected. 400 

Tabernacle ~ttes area, Sublette County: Coal 
and other Eocene ro~k~. F~ve radiation anomalies 
were dete~ted. No field checks have been made as 
©Ompllation is still in progress. 440 

A$p~n Mountainsg Sweetwater County: Cretaceous 
and Eo~ene $6diment~~ ineluding coal. Three radia­
tion anomalies dete~tedo N~ field checks made. Com-
pilation in pr~gresso 460 

lest Lone Tree area, Uinta County: Green 
River and Bridg~formation of Eocene age. One anomaly 
dete~ted has net been eheeked, pending compilation. 300 

Red Desert area 9 Sweetwater County: Mostly 
Cretaceous and Eocene rocks with lignite and a few 
int~ives6 Three anomalies recorded have not yet 
been gro-und ehecked 9 pending compilation. 400 

~IJftJ!£1, tiU8RltTJQN.. 

• 

• 
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State 

Ar i zona 

Colorado 

New Mexico 

· :Radiation 

. .,i',i$_.600 
r~.- . 

400 

810 

6,380 

Traverse miles 

Magnetic-radiation 

3,400 

6,010 

9,410 

Disf:ussion of significant areas 

Approximately 3,spo trav rse miles were flown in the vicinity of 

. I Pumpkin Buttes in the Ppwder ver ~asin, Johnson ant Campbell Counties, 

Wy~ming. The surveys mt.de du,ring the reporting period extended. the 

coverage of the airbornl radi tion surveys o( October 1950, duriag whiCh 

th~ uranium in this area was first detected. The recent survev recorded 
·j / ~ 

54 an~malies of whiCh ~ least 23 were found to be small areas of rela-

tively high radioactiv t y· e notite-bearing sandstenes containing more 

than Ool percent uranium were found at several of these loealiti~s. · 
I 

An airborne eurve~ covering 90 square miles in the Miller Hill 

area in the southwest ~rbon ounty, Wyo., recorded 10 radioactivity 

anomalies. Preliminari field investigation showed that some of the 

anomalies were due to urani bearing limestone of Miocene age, contain-

ing as mn~ as 0.15 percent 
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A BurT87 of 75 square miles ln C~ook Count7 l7o., nortBweat of 

~Til@ ·!ower\) recorded 5 radioactivity .anoma+ie~~ .Preliminary field 

work showed that two of the anomalies were due to uranium-bearing 

The twc new area~ of uranium oocurrenc~s found b7 airborne sur-

wey~ during th·e reporting p$J?iod =-= northwest of Devils Tower and in 

the Killer Hill area == are of definite interest. The airborne surveys 

in bo~h areas were done on a sampling basis and covered only a relative-

ly ~mall portion of the recommended areas. Additional surveys are planned 

f~r the next field season to complete the coverage in both areas. A4di-

tienal flights will also b* made in the Powder River basin north of Pump-

kin Butte~ to delimit the area of uranium deposition om the north. 

Ga.mma:= .. ny logginfiJ Colorado Plateau 
~ - by :Co Go Bell 

Gamma-ray l~gging of ~ill holes results in: (i) quick qvantita-

tiv~ app~aieals of the uranium ~ontents of ore-bearing formations, and 
\ 

{2) the detection of urani~ daughter products found down dip from ore 

b~die~ that provide a guid~ to oreo 

Gamma-~ay logging of holes drilled through the carnotite-bearing 

Salt Wa~h member of the Morri~cn formation is dene as a service fuflCtion 

f~~ the Col~rado Plateau Bxploration project. The number. distributien, 

and footage of such hole~ logged during the period of July 1 to Novem~r 

• 

•• 

• 
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EXPLORATION AREA 

Atkinson Mesa 
Dolores Bench 
Gypsum Valley 
Jo Dandy 
La. Sal Creek 
Long Park 
San Higu..el Bench 
Spring Creek Mesa 
Yellow Cat 

Nineteen holes ha!l,g an 

drilled by the Uo S~ V adium 
. I 

I 
boles having an aggregate foo 

independent operators 1J the . 

. Gamma~ray logging 1f shot 

party of the Shell . Oil 9ompany . 

I 
Carrizo area~ Apache ~ounty~ 

. I 
during July~ August,. and Sept 

I 

an ~ggregate footage of 16~135 

One ligh~=weight gamma­

feet of 0.25-ineh diame ler e 

Jeep station wagono This 

remote areas~ 

f . 

FOOTAGE LOOGED 

·_30,079 
3~504 
22~967 
24.;,006 

. 4,556 
28,828 
20~~907 
16,925 
13a355 

165,127 

0 ~L 

ggre .. t~ ~t~tage of 3,354 :Ceet whieh were 
. I 

tion in the Jo Dan~ area, and five 

312 tfeet which were· drilled by 
- . 

allw area, were logged. . -I - . . 
holes drilled by a seismic exploration 

ch was operating in the NortHwest 

San Juan County, .atah was done 

Dur{ng this time 140 holes having 

l 
logging unit with capacity for 2,000 

. 1 . . 
I . . 

_has been constructed and mounted. in a 

be u$ed mainly on projects in 
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xa·tarpre-tation and. precessing of data 

Grade estimates in t~rma of eU3Q8 were determined from anomalies 

appearing - o~ ga~-r.a7 logs of the following listed holes: 

Exploration area 

Atkinson Mesa 
Oa.lgmi t7 lie sa 
Charles To 
Dolores Bench 
GT,psum Valley 
Jo Dandy 
La Sal Creek 

. Radium . if.roitp 
San Mi~el Bench 
Upper g'"iOnp 
Yellow Gat (core drill) 
Yellow Cat (wagon drill) 

Hole numbers 

1 to 121, inclusive 
1 to 730, inclusive 
1 to 742, inclusive 
1 to 183\l inclusive 
1 to 179, inclusive 
1 to 120~ inclusive 
1 to 173, inclusive 
1 to 374, inclusive 
1 to 121, inclusive 
1 to 186, inclusive 
1 to 324, inclusive 
1 to 166, inclusive 

3,419 holes 

Is0-radioact ivit7 contour maps of the ore-bearing sandstones have 

been made for the Yellow Oat, La Sal Creek (Gramlich Group). and Spud 

Pat~h areas~ This work was done experimentally for the purpose of deter-

mining whether or not significant directional trends of the mineralized 

parts of the sand.stones .would be revealed. and to determine whether or not 

anomalous radioactivity highs coincide - ~ith area.s- considered favorable 

on the basis of geologic ~.iteria. TWo contour maps of each area were 

mate~ one baaed on the maximna counting rate for , anomalies appearing on 

gamma-ray lege of drill holes penetrating the ore-bearing sandstones, 

and the other based on the areas under the curves for anomalies on the 

logs~ The .two maps :ire nearly identical • . A preliminary appraisal in~ 

dicates this kind of mapplng can be useful in locating ore b~~~es. 

• 

• 

• 
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Several capies ~f the ar,naby calibration Chart were transmitted 

to the · Colorado Plateau Bxplr~Hon ~roj.ect d-oring July. ~e field 

geologists no. use these chart, for making semi-qU811titative estimations 

of grade and thickness. Q; titative determinations are being made b7 
I 

personnel in the Be.dif metriC Logging Upit office. 

A map showing the sign fieant results of the gamma-ray ·logging of 

l 
shot holes in the Northwest · arrizo area is being prepared f.or trans-

mittal ' to the A.E.O. By· req est of th. Shell Oil Compuy only one copy 

I I of the map is to be transmit ed at this time. 

I · 
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RESOURCE ·STUDIES . 
by A. P. Butf.l~, Jr'o ·and. Rt W.' Schnabel 

Resource studies at the progr~ level have as their o~j.ect.ives:: 

(1) compil.a.tion of data on the dlstrib't~tion, size, C!uality, and ot~er 
I 

characteristics of domestic resources of uranium and thorium for us.e in plan-

ning new investig~tions .. and to .provide SUIDI_Ilaries of such resourcesJ (2) anal­

ysis and collation of these dat~ to yield hypothe~esand principles that can 

be applied to more effective s~arch for new deposits; and (3) provision of 

a ready source of info~tion on uranium and thorium resources for use in 

replying to requests for information from the Commission, other government 

S:gencies 1 and t~?-e public. 

The _principal in'termediate objective is the summary, compilation, 

and organization of data in reports of the Ge~logiaal Survey, the Atomic 
. . ¥. 

En~rgy Commission and it !I ~~ .. contractors into useful reference form. The 

initial s.tep in this work is abstracting data on the various mining proper~ 

ties and districts onto cards arranged for cross-indexing, and plotting data 

from these cards onto .~ps. 

Status of work 

As of December 1, information pertaining to about 2,400 localities 

had been entered, duplicated and organized in the file. Copies of all but 

about 200 of these cards .. have ~een transmitted to the AEC Raw Materials 

Office of the Atomic Energy Commission in New York City, the Washington office 
-· ' . . . . \ 

o:f the .Atomic EJ;?.ergy Commission and the Denver Office of the u. s • . Geological 

Surveyo 

,. §lfQJiTM rii .. PlfiiL 
. :./· . . . . . . . . . . . (' 

• 

• 
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A m~p showing loca.lit in ;the United States that have been examined 

fOr radioactivity, up to rune 3 . , 19?2 1ha~ bf!len ,prepared ,at .a sCale of 

lg~~500,000o Probl~ms anti me satisfactory reproduction of the map r - -. _ .... 

are being _rev:iewedo 

The· irDmediate. pf ans o 

of abstracting the backlok of r 

1 
. I may serve not on y as an index 

also contribute materiallr to 

existing knowledge of ur~i~ 

Projects planned incl 

localities investigated + r r 

the distribution of uranir dep 

card file and related informat 
-- - - . - I 

effectively ~0 _problems or ge 

useful principleso 

Future P~an~ 
' •. . ·- ' ~ 

1 resource group involve the completion 

ts contained ~n this _office, so that they 
l I . 

that have been examined but will 

correlating, _and synthesizing 

. - . I the preparation of a published map showing 
I I ' 

act~vity, var~o11s working maps showing 

its and review k.nd study of data in resource 
- . --- I - . -- -

to determin!3 how they may. be ~pplied most 

r~sourc;e · apprf-is~l and ~_evelo_pm~nt of 

\ 

r 
\ 
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DETAILED L+ST OF INVESTIGATIONS 

Su.nnn.acy ~ • • • • • • • • • • • o .. o o .. o • • • .. • o • • o. • • • 

Search for and appraisal of sandston~type ?epqsit~ ~ o o o • o o • 
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