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ATRBORNE RADIOACTIVITY SURVEYS IN THE MOJAVE DESERT REGION, KERN,

RIVERSIDE, AND SAN BERNARDINO COUNTIES, CALIFORNIA* .
by
R. M. Moxham
ABSTRACT "

Aifbdrne radioactivity surveys in the Mojavé'Deéert'régioné”KQ?n,
Riverside, and San Bernardino counties were made iﬁ five areas fecdﬁ—'
mended asjfavorable'for the ocqurrence'bf radioactivg rgw mﬁ%eriélsg

(1) Rock'Corfal area, San Bernardino County; ;

(h) Searles Station area, Kern Countyq o

(3) Soledad area, Kern County°

(4) White Tapk area, Biverside.and S&n.Berngrdino counties,

(5) Harvard Hills a;ea,vsaﬁ Bgrﬁardiné Céﬁﬁty;

Anomalous radiation was detected in all bﬁ£~the Harvafd‘Hills afea{ ‘Ihe
radioactivity anoqalies detected in the chk Copral area are of ﬁhe
greatest amplltude yet recorded by the alrborne equlpment over

natural sources. The actlvity 18 apparently attributable to thorium-
bearing minerals associated with roof pendants of crystalline metamorphic
rocks in a granitic intrusive. In the Searles Station, Soledad; and
White Tank areas, several radiocactivity anomalies of medium amplitude
were recorded, suggesting possible local concentrations of radioactive

minerals,

*This report concerns work done on behalf of the Division of Raw

Materials of the U. S. Atomic Energy Commission,



INTRODUCTION
The airborne radioactivity'éurvéys'in the Mojave Desert region,
California, were made on March 21 and 22, 1952, by the U, S. Geological
Survey as part of a cooperative program with the U. S. Atomic Energy
Commission, The following five areas (fig. 1) in Kern, Riverside, and
San Bernardino counties were surveyed:

1. The Rock Corral area of about 80 square miles in the south-
western part of San Bernardino County is on the northeast flank of
the San Bernardino Mountains, approximately 50 miles northeast of the
city of San Bernardino, :

2. The Searles Station area of about 28 square miles is
in the northeastern part of Kern County. Searles Station, which
lies a few miles east of the survéyed .area, is on the Southern Pacific
Reilroad about 8 miles north of the town of Randsburg.

3. The Soledad area of about 50 square miles is in the south-.
western part of Kern County, a short distance south of the town '
of Mojave.,

4. The White Tank area of about 30 square miles is on the
boundary between San Bepnardinoland Riverside counties. White Tank,
a spring and watering station, is in the south~central part of the
area, .The town of Twentynine Palms is at the northwest corner of
the area.

5, The Harvard Hills area of about 12 square miles is in the '
west-central portion of San Bernardino County. Harvard Siding in

the western part of the area is on the Union Pacific Railroad
approximately 21 miles east of Barstow.

The surveys were made with seintillation detection equipment
mounted. in a Douglas PCfB_aircraft. A nominai 500-foot flighﬁ level
was maintained during all traverses, and the distance of the aircraft
from the ground was measured and continuously recorded with a radar
altim.etero Aerial photographs were used for pilot guidance; and the
flight path of the aircraft was recorded by a gyrostablllzed contlnuous-

strip fllm camera.
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The areas surveyed wereArecommended by D. F. Hewett of thﬁ,fﬁs;
- Geological Survey based on his knowledge and reconhaissance efzthel-ﬂ.‘tuu
. Mojave Desert reglon, G. U walker gave adv1ce on the spe01f1c areas B

. to be surveyed. Aanowledgment is made to F J. Davis, P, w. Relnhardt,
- and T.. J. Bortner, all of the Health Physics D1v1510n, Oak Ridge :

: Natlonal Laboratory) for the de31gn, development, and fllght Operatlon_f
of the scintillation detection equlpment. J Lo Meuschke of the ’.7
A_Geological Survey prepared the pre—fllght data and- superv1sed the fllght

Gty e e . e ‘.;‘,‘:’.”f'

Operatlons.‘

’ All rad10act1v1ty measurements were made u31ng sc1nt111at10n

‘ detectlon equlpment deve10ped by the Oak Ridge Netlonal Laboratory,:ﬁ

Div131on of Health Phy51cs, in c00peratlon w1th the Geologlcal Surveyo
’ The eomponents of the scintillation detectlon equlpment are shoup~;u

“1vfigure 2, - |

| The radlatlon detectors proper are. 2-=1nch thick by 4—-1nch

f‘dlameter crystals of thalllum-actlvated sodlum 1od1de° Six such

E crystals are used, in two groups of three. eacha utandard RCA 5819

tphotomultlplier uubes collect the scintillations from the crystals_;

and feed the resultant pulses into the amplification stages.
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Ihe count rate recorder is a new development and is essentially
similar to a scaling circuit. The incoming signal is measured over a
one-second period and is recorded in the following onefseéond périod.
A continuous recérd is provided by two channels in the recorder thch
alternately measure and record the gamma radiation intensity. This

g et A Ko o

development is a- con51derable 1mprovement over the usual counting—rate f

moter (Stead, 1951). IR
Augomatlc correctlon of the radiation 1ntens1ty for variation in

dlstance of the alrcraft above the, gridund 13 achieved by using the
: -.ﬂ\.‘;A

"radagfaltlmeter output to modlfy The “output’ of the count rate recorder,

[ O T SN e I SIS ey R N T

Extent of coverage e

R
T e

At a nominal SOO-foot fllght level, the width of the zone;?1 -{f:w“
_from. whlch radloact1v1tj is measured is at least 1,400 feet. Thus,

; at-, quarter—mlle spaclng of flight lines or.1,320-foot intervals, the
“entire area shouid be adequately covered.

In order to completg the Mbjave pesert surveys in the allotted
.tiﬁe,iit.was ﬁeéeésé?&fiﬁ;some iﬁsfancéévtb§ﬁsg}a5fiight?ﬁ§ﬁ219§éﬁihg of
half a mile, or 2,640, fests . This preliminary flight pattern did not, )
give full coverage of the areas surveyed but, with proper orientation
of the flight lines with respect to the geologlc conditions, the coverage
was sufficient to delineate the grosser features of the radiation
intensity pattern. Where significant anomalous radiation was detected,

intermediate flight lines were subsequently flown so that the final

flight-line pattern in areas of interest had an approximate quﬁrter‘mile



or 1,320-foot spacing, giving complete coverage.

intéfpretatfén‘ of radicactivity anonslies

‘The interpretation of radicactivity anomslies is based on the
oosefvédlrespohse of thewécihﬁiilafidﬁ*detéé%iohieduiﬁménf uﬁdefﬁoouuroiied
conditions, both for point and broad sources of radiation, The data
which have been acqulred durlng prev1ous alrbornevsurvajs aud oxperm—:tﬁt
mental fllghts indicate’ that p01nt sources of radlation of moderate R
intensity, such as a few mllllgrams of radium or vein networks, mlne“
dumps, and other localized concentratlons of small areal extent, teud
to produce ahomalies of medlum amplltude and of relatlvely short dufatldu,
usually less’ than 16 séconds at 5OO “Peet ‘above the groundo Broad R
sources of weakly radloactlve materlals, such as outcrops of granltlc N
stocks, tend to produce broader anomaliés of medlum amplltude of more
than léfsecond duration,’ A poznt sourcé of 1ntense radlation; such o
as several grains oflfadium,‘iﬁcréaseébbofh"ﬁﬁé'durafion vidth and
the .amplitude (Heighf}iof éﬁ‘énomaifﬁ'éhcﬁ‘a’ﬁoiﬁf“ééuéce"wiii"ﬁfééﬁcé;“'
an anomaly of moré'fhan”i6~3eoohd duration.wfﬁﬁ anjaﬁblifudexmuoh ééé;téﬁ‘
than that produced by a broad sourcde of weakly radloactlve materialse'glry

Thus, a radioactiv1ty anomaly is arbltrarlly deflned in terms of
width:and amplltude of- the anomalyo We cannot 1nterpret the anomaly in

terms of eiihéf’%he radiocactive content or the actual surface dlstrlbution

of the radioactivé‘ﬁatéfiais'causing tﬁe anomaly. Actually, the size



(area under curve) of an anOmely'is proportionai to tne'product of grade
in percent uranium times the area overvwhioh_that grade is exposed.
Based on measurenents over known sources supported_by theoretical cal-
culations, the grade in percent,uranium multiplied by:the area in square .
yards is a constant of about 20; that is,va lfO_percent.uranium ore
exposed over 20 square yards would produce the same anomaly as O.i
percent ore over 200 square yards, or O Ol percent over 2,000 square
yards. ,

Ine raddoactivity anomalies described herein have been ciassified '
forvpractrcal purposes by width, with four categories defined by the |
duration of an anomaly‘in seconds,.and by amplitude, with tuo'categories
defined by multlples of the range of variation of radlation measurements
for“the'area(adqacent to‘the anomaly. Range is herein defined as the
extreme limits of jerietion (approximating three times the standard
deviation of individual measurements) about the average level of radie- .
tion measurements adjacent:to the,aﬁomalyo Multiples of range are N
measured from the average level of measurement adjacent to the anomaly.
proJected through the area of the anomalyo _

The four categorles for width of anomaly are:

_Des1gnatlon ' Mep symbol Width (duration in seconds)
1. Sharp;peak } . —4}‘ o less than 8 seconds
2. Aﬁéak o o ~ 8-16 seconds
P . . Je
3. Broad peak . A 16~32 seconds

4. Very broad peak o 32 seconds



_-The two categories for-.amplitude.of anomsly are::

Designation Map symbols:: .. ;Amplitude .
l, .. Strong ... S -+ . . more than 2 times range --.
2«  Medium,. - .. M.: .. .. between 1 and 2 times range

.In the follow1ng text, ‘the anomelles are listed for each area‘: -
accordlng to the fllght llne and the 1ndex number, thus, 4-32 6 is the |
anomaly located on fllght llne 4 at 1ndex number 32.6. A

In general anomalles of the flrst and second width.categor&——

"sharp peaks" and “peaks"-suggest local concentratlons of radloactlve

i ;
fd coo

materlals- anomalles of the thlrd and fourth category-;"broad peaks"
L
and "very broad peaks"-tend to represent a geologic unit such as a |
sedlnentary formatlon or 1gneous body rather than ; local concentraslon ‘
of radloactlve materlals° Anomalies of strong amplltude suggest a H' |
higher concentratlon of radloactlve matenlels 1n‘terms'of equlvalent“"
uranium content.ohan do anomalies of medlum amplltude; The foreg01ng
generallzatlons are not appllcable in all instances, but they have .

ey L

been used as gulding prin01ples in the absence of other quallfylng
geologlc ev1dence in the 1nterpretatlons glven below. |
p 7 ¢« ¢ . Location of anomalies ' .-
The location of anomalies on a base map requires the assumption . -
of straighb»liné.flight and constant ground speed between recognizable: .

- points on photographic or other base maps in the compilation and
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plotting of flight datas ‘Thus, if the distance between such points is

large, the error in estimated location midway between. thé points may

be considerable. A second factor introducing error in estimated

location is the small'variable lag in recording attributable to

1mperfections of 11nkage among the different 1nstruments in the alrcraft°

AdJustment for a conSistent and unlform lag in recording}has been made,

but some additional error in location is 1nev1tab1y 1ntroduced by the

small variable lag, probably not exceeding 200 feet along the flight | . g

line, The error in estimated 1ocation of anomalies resulting from

PR

these two factors may be several hundred feet in the dlrection of the
flight path of the aircraft° ‘. - &

A third and by far the most important factor introdu01ng error
in the estlmated locatlon of an anomaly is the indeterminate pOS1t10n
of the radioactive material cau31ng the anomaly in the plane normal . _ §

to the flight path of the aircraft° The location of a glven anomaly

may be estimated to w1th1n a few feet in respect to the ground point '
vertlcally below the aircraft. However, because the sc1nt111ation ;
detection system will easily see" a source at an air distanoe of as | |
oo : i

‘I

much as 1,000 feet, the true ground pos1tlon of the source detected at_

a nominal 500~foot flight level may-be as mnch,aS'SﬁO feet from the

estimated or apparent location on either side of the flight line in a

-direction normal to the flight line. In investigating the nature of !



. the .radiocactive material causing ‘an.anomaly, it :.is-advisable to examine

the area within a radius of 1,000 feet from the estimated location of

Lot
the ranomaly. L e SR R O

Lacking suitable basemaps "in-the Rock Corral and Searles Station

areas, it was necessary to plot the antmalies on planlmetrlc maps

traced from uncontrolled photomosalcs, so that con31derable dlstortlon
in horizontael position may be expected°< The true geographlc locations
of the anomalies can not be determined from these compllatlons but

sufflclent details of the planimetry have been shown to ‘permit location

. ﬂ‘ ¥

wlth respect to recognlzable features of the topography, drainage, and
culture, i' J ::-nn«V s } s T}' f
~ All anomalies detected durlng the surveys of the varlous areas-’

are listed in Table 1, whlch glves the fllght line, 1ndex number ,

anomaly width and amplltude, and remarks.~



Table l.-—Airborne radioactivity anomalies in the Mojave Desert,; California.

Flight

Line

11

ﬁs@@mmmmﬂqqmommmmmmbhb»b§uuwm

Index

Anomaly
Number Width Amplitude
Rock Corral area. - -
463 Sharp peek . .. . - M
62,3 do. M
63.3 Broad  pesak S
797 Sharp peak M
- 14he5. . . Very broad peak -~ S
15.5 do. Y
18=20" do, S .
2o 5 Peak M
27 . Sharp pesk - M
31.5 Very broad peak S
5408 - dos : 8.
61.5 Broad peak M
6462 Very broad peak M
7303'7402 do. S
09' - . dOQ' e S N
19 Very broad peak S
21 . Peak . .~ - - S
29.3 Very broad peak M
57.3 do, ‘ .M
64o5 Sharp peak M
6842 dos S .
2365 Very broad peak M
3562 Sharp peak M
37:3 Peak M
39.2 Broad peak M
7463 Very broad pesk M
7645 dos M
4T=49 do, M
0l.5 Peak M
01.9 Very broad peak’ M
2244 Broad peak M
87.8 Peak M
9.4 do, M
93,8 Very broad peak M
97.8 Sharp peak M
0206 do, M
06.9 Very broad peak S
RLe3 Sharp peak M
28 Broad peak S -
3064 dos S
31.8 Very broad peak S
3508 Pegk M
39.9 Very broad peak M

Remarks - -

off écale



Flight
Line

kiuayu\g9g§§€;

RReEREEERRRE

Lol

oo W

Index
Number

46,1

53 .

5445

76-78
89 0
91.5-93.2

. 01.8 . .

15-15.8

o 2538 fry
427

29.2

17.7

9

Very broad peak |
| Peak

hVery broad peak

Peak

¢ Sharp peak’

i \ AnOIﬂaly ol
Width Agplitude Remarks

Rock Corral area (Cont'd,)

doe ot .-off. scale. .
doe - o

Q0e+ e
do,

 off scale

zgwgw@wmmhwf

. Broad :peak .. .- p . '
Very broad peak

e o DN Y

doe

Searles Station area ;.- .+ = {sevr aip

“Peak oo sre s oMo e G Ten e
‘Broad peak M :
~Very. broad. peak - M -

Sharp peak : M

S Pe&k TR . E o Mb":'r‘.' Leer i

do. M

Sharp peak:-i vl Miarocooe sl arn s sy

Solédad érea '

- doe -
do.

R .

* White Tank area

Sharp peak
Peak

do.
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ROCK CORRAL AREA
‘ General Geology
A reconnals°ance’nap(of the geology of the north;estern part of
the Rock Corral area, show1ng the magor features, has" been made (Vaughan,
1922). ©No ‘geologic mapping has been done in the eastern part of the area.,
~The oldest rocks in the Rock Corral area“are schlsts, gneiss, and
meta- eedlments of probable pre—Cambrlan age ‘ Vaughan has mapped several

outcrop areas of these unlts west of Bock Corral whlch is at the extreme

‘

.ot

- west end of the surveyedaarea, In morebreoent'lnvestigatlons Hewett.
has found other.areas of;orystalline metamorphic rocks;\ae yet nnmapéed,
in the immediate vicinity of BOCk?Corral;;rf' |

The schist, gneiss, and meta-sediments have_been:intruded by acidic
rocks, which occuyy the ﬁajor portion;of-thegﬁock Corrai,areao:‘Several
pericds of intrusion have§been recognized45ntrthe two principal 1ithologi¢
types are quartz monzonite, which in muchlof‘the area -is porphyritic:or
coarsely crystalline, and the Cactus granite; a gray-colored, uniformly
coarse-grained rock. The Cactus granite 18 Cretaceous in age; the quartz .
monzonite is pre-Cactus in age but a more. sp601flc age a851gnment has
not been made, | |

Pegmatites and fine-grained acidic .dikes have been found in
numerous places.

In the extreme southeastern part~of.tne area there are remnants
of bagaltic lavas which nere extruded during_Quaternary'time. The general
distribution of the flows as plateau remnants is indicated on fig. 3 by

topograrhic form lines,
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Unconsolidaﬁed deposits of Quaternary. age, comprising fénglomerate,
glacial till,‘alluyiuﬁ, terrace depqsité, and detritus(pgptlemthe:
bedrock in many parts of -the area, pgrticglarlyTtheinortherp:gnq?ygstérn
parts. N V,Q{Af.,u e

No mining of significance has been done in this srea. Several.
gold prospects. have been found but nothing of.commercial.interest ég;k;
known, _ et

. grosﬁecting_fop‘radiqgcpiye;or§ has been carried on in_the 3ock
Gorral,area;Sipce,the_discoveryQOflsmall,mgsses.of.thoriumsbearipg,
rock: in 1949, . Claims have been:staked onigevergltprgspects about . ..
2 miles east of Rock Corral. ;Aﬁ lea;tAonepshipment¢of@ore hasibeen 
made for testing purposes but:no further product;op,h§5,been;gttgmptgdo.

\

N P
U . .

' ?féVioﬁs;Invéétigations'
A FeConnaissance of the Rock Corral ares was made early in 1952 by
Walker and Baumgardner. Rediometric traverses by'céfbwére madéJéléng“

most of the passable roads in the area, and anomalous radiation was

3

detected at several ldcélities..
‘Hewstt, Walker and Baungardner later éxamined some of the occurrénces
of thorium-bearing rocks which had been reported by:prospéctbrsf(Trade
Elements Monthly Report, February 1952, p, 19). It as found that the
rgdioéctivé minerals,'including‘aﬁétité,'zi;c§ﬁ; éna monaé{£e;'we£é |
associated with small patches of biotiteJrich.roof‘pendants (?) in

quartz monzonite porphyry.
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‘f Océufrénce’of'rédiGACtivity“anoﬁalieé N
The radiation pattern in thé;géck‘cbrral'ére§ %hclﬁdes‘anbmalies'of
“the‘greéteﬁﬁ'iﬁﬁehSiﬁy yet":ééérded;by*%hs aifbbrne‘éaintillatioﬁ'
Qetecfion equipment over naturgl sources, Anomalous radiation, detécted‘
in mahy parts of the»Béck Corfal:aféa;“océﬁrs'mainlyfin"fdufismail areas
which 1lie to”ﬁhé'nbrthéést'aﬁd’éast’of”Rock'Csrral'aﬁd“afé'SBéﬁﬁ”én
figure 3.

" Anomalies classified as “sﬁrbng“'oébur“in:thesé'foﬁr‘éféésghéub-
lined by dashed liﬁésﬁbn:figufe B;Vépprdxiﬁétély'l/é mile northeast’
(AreaAl)g?l mile northeast (Area 2)3;2’1/2“ﬁiléé~eést*(Area73}5 and
4 miles east ﬁ@rea~4}; of“Rbck’Cofral;

* " The anomalies of greatést amplitude in the Rock Gorral area are
in Area 4. The peak intensity of agomglies:4%g76 and 4—31.5'exceeded
the maximum limitﬁqf the E;g_récéfdéra Both érg_rglapiyelvaiQe,
exceééing;Bé seconds in duratiqﬁ,; ’

; .bﬁervéry broad anomaly,‘5A553{ wh;cp alsq expeg@eq,the maximum,

limit of the recorder, was detected in the northern portion of Area 35
._anq other strong agomalies.rangipgAermvayepage to very broad in width
were also found in this area.

Sﬁ:qng, véry_bréad gn§palies‘were detected in Areas 1 and 2 but
in geherai thei; ampl;tudegAgre.§gmewhgt_}e§sithan_§hoselin Areas

3 and 4. .
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Several sharp anomalies of medium amplitude were found north and

south of the principal areas described above,
Interpretation of .anomalies

it seems unlikely thatithe anomalous fadiafien;iﬁ ﬁﬁe.Rock”Corfai

area is due seleiy to the mass effect of disseminated accessdry‘miﬁerAIs

in the‘granitie rock which underlies ﬁsst ef.the afea. .ié such were.the

case, it would seem loglcal to expect a hlgher level of average‘radlatlon

rather than the abrupt changes which were recorded° There seems to ﬁé‘

no correlation between the occurrence of the anomalles and the‘kﬁosa“'m

dlstrlbutlon of the Cactus granlte 1ntru31ves, 80 that the 1ncrease iﬁmv

radiation 1nten31ty is apparently a55001ated w1th elther the pre-Cacﬁﬁs:

quartz monzonite or the pre-Cambrlan metamorphlc sockso.” R
The prev1ous work of Hewett and Walker has shown that radloacslve

mlnerals are associated with roof-pendanbs of pre-Cambrlan rocklln

the q‘Llaftz monzonite. No geologic maps ‘are avallable show:.ng the areal.

dlstrlbutlon of the rooprendants, but the aerlal photos of the reglon ”

suggest they are present in the areas of anomalous radlatlon° It seems

likely that the pendants may be responsible, at least to some degree,

for the increased radiation level,

| In many places the anomalies appear to be over or near.stream valleys,

which suggests.the possibility of local concentrations ofﬁradiqactivei

accessory minerals on the surface.ofxthe.alluyium in intermittent

. drainages. This might be a plausible explanation for anomalies 7A=87.8

and 2~46.3 which are a considerable distance away‘from any bedrock

discernible on the aerial photos of the region.
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| SEARLES STATION AREA
General géology
The rocks of the Searles’Station‘areeﬁrange in age from Paleozoic
to Mlocene (flg. 4). The oldest units, whlch crop out in the south-
western part of the area, are comnosed of marlne llmestones, chert,

clay shales, and sandstones of Pale0201c age. The Paleozoic strata

abut against the Garlock fault on the south° to the north and east

they have been 1ntruded by the Atolla quartz monzonite of Jurassic age
whlch occupies the central and northern part of the Searles Station
area.' In the southwestern part of the area, non-marine clay,
sandstone, and conglomerate of the Rosamond formation of Miocene age
overlle the undlfferentlated Paleoz01c sedlments.

The area is noted chiefly for gold mining although both silver
and tungsten are 1mportant commodltlec in the region 1mmed1ately to-
the south. Torbernlte and autunite are reported to have been found in
a rnjofde01te at Summit Diggings (6 miles north of Randsburg) which is

about 2 1/2 miles east of the southeast corner of the surveyed area.

Qccurrence of radiocactivity anomalies
Seven anomalies were detected in the Searles Station area; their
locations are shown on figure 4o All the anomalies in the area occur
within- the outcrop area of the Atolia quartz monzonite. Anomalies
1-74.2 and 3-17.7 are sharp peaks; 4A=46.9, 3-14.1, and 2-99 are peaks;

3A-29,2 is a broad peak; 2A-18.2 is a very‘broad peaks All are of medium
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mﬁ@m@%ﬂnuf;w.M:lJ»'.@'w\ﬁdp.ﬁ~ SUoEmen R L D0
Anomalies 3=1kel, 2299, and 1-74.2-are rather closely. grouped.in.
an erea about 2 miles due west of Laurel Peak; the others occuraﬁnf
widely separated areas both to the north and southe: . -: .
In the'absencequ'qualifying,geologic;dapa, it .seems advisable to.
‘regard the sharp peaks and peaks as indicative of possible concentrations
of radioactive materlals' the broad and very broad peeks suggest

differentlates in the quartz monzonlte of somewhat hlgher radloactlvity

cropplng out over a relatlvely large areao“ e
, SOLEDAD AREA ..o,

General '8‘501‘083.’.'..: S EoETmo v Lond o
Theln@jog“pagtuof.thewbedrggkrin the Soledad :area is -quartz.monzonite
of upper Ju:ésgic age, (f%g,,5}¢,_The;plptonic{rocksEfqrmytheebasemgntgm
on which later sediments. and. e?ttr}lsives:-were:"deppsitedo: - The younger «n:
rocks,_mgmbers;of thg_Rosgmpnd.formation;of,Mioégne;age,_comprisevchigily
noqug;;pglarkpsic sapdstqnq?,QOng;gmergtesz_bouider,beggj chert,. tuffs,
breccias, flows, and intrusive bodies of‘dag;;ejqnd‘basaltuﬁﬁimpsop,‘¥934),
The rocks described above are exposed in the Rosamond Hills, a
fault block wyich.r§§es_gb9v§ the level of. the Quaternary alluvium:of
the adjacént desert plains gpd:vgllgyso‘A:nZT;;;,,x S R P
Numepgug_faultsbhave-been observed in the Soledad area.- Probably. .
the most significant of these is the Rosamond fault whichvfgrmsfthax,"f 

southern boundary of the Rosamond Hills. This is a normal fault, dipping

steeply to the south, and with an estimated minimum vertical displacement

w M s e s AT



of 800 feet. There is some evidence that the fault has exercised some
coﬁfrdl*over 6re deposition in the western part of ‘the aréa. - (Simpson,
p. 406).

The area is noted primarily for' lode gold'mining;'particularly in

the southern and western portion of the-Rosamond Hills.

| Previous 1nvest1gat1§ns
An}autunlﬁe‘deposit has been located about é mlles northwest of
Ro;amond, approx1mately 1OO yards west of the Troplco~Mogave road, at
an elevation of 2,775 feet (p01nt A, flg. 5). The site was examlned
briefly by Fo Mo Chace (1950) whd~did'hbt“COnsidér the deposit 6f
economic interest at that timgaﬁ

-The’ autunite is disseminated through-a 1=foot thickness of

- tuffaceous sandstone of the Rosamond formation, which crops out along -

the base of a cliff, ' The mineralized zome vas traced for a lateral

distance of about 40 feet and fdr'apprcxiﬁatély‘ZO'feet'up the dip.,

Insufficient work was done at that time to determine the precise extent’
and potentialitiés of the deposit.
" Occurrence of radioactivity anomalies

Three anomalies were recorded in the Soledad area (fig. 5).

Anomalies 2-44.3 and 4A=15.6 are about 4 miles northeast of Willow

Sprihg5¢ Anomaly 2-48;2 is approximately 2 1/2 miles nértheast of

Willow Springs.’
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The autunlte dep031t prev1ously found 1n thls area (point A, o
fig° 5) 11es almost d1rectly beneath fllght line 7 hut no rad10activ1ty
anomaly was detected. Apparentlythechstr1butux1of radioactive materlal
’at thls partlcular place is not substantlally greater than 1nd1cated ‘
-by Chace's brief 1nvestigat10n. N B R
- Two of the recorded anomalles, 2-44 3 and 4A-15 6 are about 2 l/L
and 1 l/2 mlles due west of p01nt A respectlvely, and are wlthln ‘the
same geolog1c formatlono Both are class1f1ed as peaks of medlum ..
amplitude and are thought to 1nd1cate pOSSlble local concentrations of
radioactive material., The ‘proximity to a known‘autunite occurrence and
the similarity of the geologié setting afé‘at”léast'éa’sﬁggéétive:

Anomaly 2-48,2, ¢lassified ‘as a peak of mediun amplitude, is"
situdted in an entirely different’ geologic énvironment, béing neard **
faulttcontactabetweenfJurassichuartz?monzonite”ahdia dacité flow of' '+
Miocene'age; As neither.the quartz monzonite nor the dacite flows @ ™
exhibited anom&léue'radiationvelsewhereé-concentration of radicactive

-t

material seems to be indicated at this locality, -
WHlTE lAﬁk AéEA
General geology S
The southern part of the Whlte Tank area, whlch is of primary :
interest, is underlain chiefly by igneous and metamorphic rocks ranglhg
in;age from pre-Cambrian-to Jurassic. The oldest ‘is” the Pinto gneiss“

which occupies most of -the eastern and southérn parts of the- aréa.
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%oca}ly; thél?into'forﬁétioﬁ'contgigg 5ahds'ofimetafsedihehts, but for
the most part it is compOSed'éf ﬁstamorphié fﬁcieé'of granitic aﬁd
. gabbréf&iqritié rocks, To the:northwes£ the-Pihtolfockslﬁere intruded
during the Juraséic‘period bj the White'iank'moﬁzonité; On the southefn
border of the surveyed area, Quaternafy alluvial de?ésits occupy avbasin
south of a prominent fault séarpA(Hiller9 1938>o

The regibn is noted prinéipally for its past gold productiono"’

‘No mining activity has been reported for several years.

Previous investigations

A brief reco;naissancg of the;central part of the area was made _
by Wyant (194?);,,Radioactive minerals derived from thegwhite Tank
mon%onite were found in moderate. concentration on the surface of the
alluvium near Live Oak Tank, A small radioactivity anomaly was found
by ground»surveys'about 2,6 miles north of Live'éak Tank and was
attributed to thorium-bearing accessory minerals associated with a
pegmatite in the ?into gneiss,

Figure 6, an.indek map of the White rank‘area, shows the general
orientation of the flight lines. lThe'area'of particulér interest,
which includes roughly the soutﬁérn half Qf{the region, is shown in

figure 7,

Occurrence of radioactivity anomalies
Anomalies 3-52,8, 6=32:4, 6=32,6, and 5-25.1 were recorded by the

airborne equipment in an area 3 to 4 miles south of White Tank. Their
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Anomalies 3-52.8, 6-32.4, and 6=32,6 are classified as sharp peaks
of medium amplltude' anomaly 5-25. 1 is a peak of medlum amplltude. The °

shape of the anomalies suggests a'localized. concentratlon of moderately

radioactive material. ' f
The concentration of radioactive materials in the alluvium near

Live Oak Tank, previously investlgated by Wyant ‘was not detected by

the alrborne survey, nor was any anomalous radlatlon recorded over the

_wh;te Tank monzonite north of Live Osk Tank. : . -

BARVARD HILLS AREA

The Harvard Hills area, shown on figure 1, hae'been examined

‘briefly by Walker.(Trace Elements Monthly Report, Febs 1952,

p. 19). It was found that

l
autunlte and carnotite (?) occur on 301nt and fracture surfaces

in a sequence of low dipping bedded tuffs, chert, marly sandstone, ‘

and sandy limestone, . (The) layered rocks are part of the
. Barstow formation of Miocene age

They found thatxthe deposit is not of present economic interest.
The airborne radioactivity. records of the Harvard Hills area do
not 1nd1cate any radlatlon anomalles, and therefore, the compllatlon

of data and the preparatlon of a base map have not been undertaken,

SUMMARY
The airborge,radieaepivity suxyeys of_fiye axeas in tbe Mo jave
Desert reglon located significant anomalous radlatlon in four areas.

The rad10act1v1ty anomalies in the Rock Corral area have thé greatest

i



amplitude as yet recorded over naﬁaral sources, and may reflect con-
centratlon of thorlum—bearlng mlnerals occurrlng in pre—Cretaceous t
intru51ve rocks or roof pendants of pre-Cambrlan metamorphic ocks. In
theasearles Sﬁatlog, Seledaa, and“Whlpe:rankﬁareas;‘severa}'raalpr e
activit& anomalies‘of medium amplitude were recorded; suggésting'possif
ble ldea1~coneentrations of'radieaetiveimaperials.;ij:m: S

The,amplifuae'efAehe anoﬁa%ies_in;the_Roek:Corra;warea warranpsaei
immediate‘inveStigaﬁien ﬁo ae£efminé thé natire of thé'radioaetiﬁe'
materials causing the anomalies and to appraise the.potenr%alitéesyeﬁgi
the area as a poss1ble source of uranlum or thorlum.‘ﬁ; ":;451

The exlstlng geologlc data suggest that the activity in the
Rock ‘Corrdl drea may be’ d‘ue"alnl;os‘t eatlrely .‘to thorlum r_at;her ,‘tvha‘n‘
uranium, but othervgeolOgic'gata.for the,reg;en,,part%cularlxvfor_,
the Soledad ares where torbernite becurs; iﬁq§ca§e,§hatfﬁraniﬁﬁjis
also present. i v ‘ : i}

Photographlc ‘base maps, on approx1mately 1040 OOO scale, have
been compiled showing the flight lines and radioactivity anomalies,
These maps should provide an adequate base for preliminary field
examination,

The objectives of .a field examination scheduled to start in late
May or early June of this year, are to determine the nature of the
radioactive materials causing the anomalies, to appraise the potentialities
of the area, and to relate the amplitude and width of the radiocactivity
anomalies to the surficial distribution of ﬁhe source materials for the

purpose of deveioping a better interpretation of airborne radioactivity

anomalies,

oy
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