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Sefieé A

UNITED STATES DEPARTMENT OF THE INTERIOR -

GEOLOGICAL SURVEY.

REGTONAL RECONNAISSANCE FOR
RADIOACTIVE MATERIALSV'IN
EASTERN IMPERTAL COUNTY

CALIFORNTIA.

By

George W. Walker

June 1953
Trace Elements Memorandum Report 674

This preliminary report is dis-
tributed without editorial and
technical review for conformity
with official standards and no-
menclature, It is not for pub-
lic inspec¢tion or quotation.:

*This repbrt concernslwork done on behalf of the Division
of Raw Materials of the U. S. Atomic Energy Commission
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REGIONAL RECONNAISSANCE FOR RADIOACTIVE MATERIALS

IN EASTERN IMPERIAL COUNTY, CALIFORNTA
by Georgebw; Walker
, ABSTRACT

Mineralized areas;-placer'concehtraﬁes, and bedrock exposures in
'eastern.Imperial County, Caiifornia, were investigated in February 1953,
to determine whether the regioh contained ecoﬁomic deposits of radio-
active material., A total of 32 miné.properties.and prospects, lying to
the east and southeast of Sél£oﬁ Sea, were tested for radioactivity. The
Lucky Star claim, which was originally examined in April 1952, is the
only property examined that éontéinsvén éppreciable concentraﬁiqn of
uranium minerals. _Assay§ of samples collected on the claim range from
0.021 to 0,12 éércent uraniun, Placer concentrations of dark minerals,
which afe'common in many of the dry washes of the region, we;e tested
for anqmalous‘radioéctivity; selected samples of the placer concentrates
were:further concentrated aﬁd checked for radioactivé’minerals in the
1aboratory. Various tyﬁeé of bedrock, including eiposures of schist,
gneiss, quartzite, plutonic crystalline fécks,‘and Tertiary volcanie
rocks were also checked.for'aﬂomalous gamma-radioacti?ity. Locally,
some exposures of felsic volcanic“intrusives'are‘weakly radiocactive;
“however, none of the bedfock‘gave deiger counter readings mére than
1i-times background. |

From data gathered dufing thé(course of this reconnaissance it

seems unlikely that economic deposits of radiocactive material occur in
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eastern Imperial County. .Although some exposures of felsic volcanic rocks
are very weakly radicactive and minor concentrations of secondary uranium
minerals occur on the Lucky Star claim, neither of these represent a

potential source.of uranium undef present conditions,
INTRODUCTION

Regional reconnaissance for fadioactive matéfials in eastern Imperial
County,‘Califdrnia, was undertakéﬁ becausevthe region éoptains extensive
exposures pf Tertiary volcanic.rocks which, in other parts of California
and elsewhere, commonly contain weak concentrations of uranium minerals
and because one of~the bést showings:of seeondary‘uranium:minerals in
California is in volcanic rbcks ig-the fégion. The regiop is remote and
much of it is comparatively‘inaccessible; so that»probably littlé,system-
atic‘checking for radioaétiﬁity Has'been done, In addition, the region
contains a‘wide varietj of mineral deposits; cobper, silver, gold, lead,
manganese, kyanite, talc,-aﬁd sericite; some of the mineral dépésits are
in the voléaﬁic rocks; whéreaé others areAin'crystalline bedrock or in
Quatérnary placers.,

The field inveétigation was carried -on intermittently from February
11, to Februafy 22, 1953, by:George W, Walker of the ﬁ. S. Geological

Survey. The Lucky Star claim, which is the one known concentration of
uranium miherals in the'region} was examiﬁed in April 1952 by Walker and
Luther H, Baumgardner, The'in§é$£igation, which wﬁs;made on behalf of
the U, S, Atomic Energy Commiésién, consisted of an examinatién of the

geology and radioactivity of the Lucky Star claim, examination of the
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' radigactivity Qf.many of the mines and prospects of the region, and chécks
of the radioactivity of numérous exposures of bédrock with particular
emphasis on exposﬁres of volcanic rocks wheré intrusive,felationships
could be ascertained, Three samples, collected in April 1952, were

, assayed for their equivalent uranium and uranium content (Walker and
IiBaumgardner, PRR D-AZB). In addltion, 13 samples were collected in
February 1953 from natural placer concentrations‘of black sand, princi-
pally to check the occurrence and distribution of radioacﬁive minerals

in the crystalline bedrock.
. GEOLOGY

Geologic mapping in Imperial Cbunty has consisted almost entirely of
large-scale feconnaissance studies, consequently, the detailed'geology of
the region and the‘distfibution of the various rock types is but little
known. Reconnaissance studies by Biake (1857) and Brown (1923) and
detailed studies by Henshaw (1942) and Hadley (1942) indicate that the
eastern part of Iﬁperial Couhty consists essentially of a pre-Cambrian (?)
basement complex of drystaliine rocks overlain by Tertiary volcaniec rocks,
and Tertiary and Quaternary fanglomerates énd aliuvium;

The basement rocks, which are extensively expoéed.in the Chocolate
Mountains, Cargo Muchacho Mountains, and the Little Chuckwalla Mountains,
consist dominantly of gneiss, scﬁist, and quartzite of pre-Cambrian (?)
age, and intrusive grénitic rocks of Mesozoic‘(?) age. Sericite schist,
quértz-mica schist, quartzite, hornblends schist, kyanite-bearing quartz-
miga géhist or_qﬁartzite, slafe, and hornblende gnieiss are the dominant

rock types in the old metamorphic sequence. The metamorphic rocks have '
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" been intruded. by quartz diorité, quartz ﬁonionite, various kinds of
granite, and aplite and pegmatite dikes. Tertiary volcanic rocks of
compositions ranging from rhyolite to basalt are widely distributed
throughout tﬁe region (fig. 1). The most extensive exposures of volcanic
.rocks consist of flows and tuffs, The more mafic volcanic rocks occur
principally as flows and aggiomerates; the fe¥sitic volcanic rocks are
mainly tuffs. Locally, rocks identiecal in hand-specimén to both the
mafic énd felsitic volcanics: intrude the basemeht rocks. The felsitic
intrusives usually occur as near-surface sills, dikes; and plugs. .Some
of the intrusive masses are peflite 6r obsidian of either rhyolitic or
dacitic composition.,

Locally, for example at the Lucky Star claim, the bésement rocks and
the volcanic intrusives are hydrothermally altered. Elsewhere, in areas
where no volcanic rocks are ekposed, the basement rocks are also
hydrothermally altered. ,

The alluvial deposits, which have the iargest areal extent of all the
rock formations in the region, range‘in age from Tertiary (?) to recent.
They are composed of well-indurated fanglomerates, some cross-bedded
sandstone, ‘and poorly consolidated material made uﬁ.of sand, clay,'and

rock fragments,
CONCENTRATES FROM DRY WASHES

A total of 13 samples of dark minerals from natufal placer concen-

‘trations were collected to check the occurrence and distribution of

radioactive minerals in areas underlain by the crystalline basement rocks.
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The samples were célleqted from‘widely separated localities within the
region (fig. 1), from washes that drain the Cargo Muchacho Mountains, the
Chocolate Mountains, and the Little Chuckwalla Mountains. Most of the
samples consisted of approximately 20 pounds of sand and were panned and
further concentrated by heavy liquids and eleqtrbmagnetic separations.,
Brief mineralogic studies in the'laboratory indicate that the placer
concentrétes are composed largely of quartz, feldspar, mica, magnetite,
ilmenite, hornblende,'and cohsiderably lesser améunts of epidote, olivine,
sphene, garnet, biotite, apatite, tourmaling, zircon, rutile, kyanite,
zoisite, (?), anatase, chlorite; hematite, leucoxene, green spinel (?),
monazite (?), and metamict thorite (?). The last three minerals listed
are so rare--not more than one or two grains of each were observed--that

. positive identification was not made.
RADIOACTIVITY

Tests for radioactivity were made with a Geiger counter of a number
of selected mine properties, of natural placer concentrationsin washes,
and of the various types of:bedrock exposed in the region. Special
emphasis was placed not oniy on.khown mineralized areas, but also on

mines and prospects located in areas of volcanic bedrocke.
~Tests of mines and prospects

Testing for radioactivity of mine properties consisted essentially
of readings of gamma-radioactivity taken on dumps, in underground workings,

in surface cuts and pits, and on selected ore specimens. Many mines and
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prospects in the region were not exaﬁined due to lack of time or inac-
cessibility of the property. An attempt was made, therefore, to examine
mines that were representative of other mineralized areas in the region.
Radioactivity was measured at'32 mine properties, including properties
that have been worked for copper, silver, gold, lead, manganese, kyanite,
télc (?), clay, pumice, and sericite, and g.few properties that have been
prospected for perlite.(fig. 1). Man& small prospect pits not associated
with larger mine.properties were also tested,

The only significant occurrence of anomalous radiocactivity was found
on the Lucky Star claim (no. 21, fig, 1). At this locality felsic dikes,
sills, and small volcanicﬂnécks or plugs ﬁave intruded a crushed and
faulted zone in quartzite and quartz-mica schist. The metamorphic rocks,
as well as the felsic intrusives, are locally bleached and hydrothermally
altered. The éreas of hydrothermal alteration contain, in addition to
variousvclay minerals and quartz, notable quantities of talc, gypsum,
calcite, and some autunite, carnotite, psilomelane, and hydrated iron
oxidé; Most of the carnotite occurs in the altered felsic intrusives,
and most of the autunite in the altered metamorphic rocks. Assays of
three samples collected on the property indicate an equivalent uranium
content of 0.028, 0.077, and 0,097 percent and a uranium content of 0,021,
'0.076, and 0.12 percent, respectively.

Né significant aﬁount of radioactive material ﬁas found in any of the
other properties that were examined, Wezk radioactivity, not exceeding
‘13-times background, was found 1oca11y'at the Black Hill mine (no. 25,
fig. 1) and in two prospect pits at the north end of the Chocolate

Mountains.,
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' Tests of concentrates

‘Placer concentrates of dark minerals are relatively numerous in parts
of eastern Imperial County. Testing for.radioactivity of thelconcentrates
is readily accomplished because the dark minerals cémmbnly occur as dis-
continuous surface layers on'alluviﬁm.in the dry washes. ‘Survéy-metef
readings on numerous occurrencés of black sand showed radioactivity the
same as, or only slightly above, background. |

As a final check to the gpparent lack of radibactive minerals in.
placer concentrates, 13 samples werevcolleéted and further concentrated
in; the laboratory. The placér concentrates were found to contain a flood
of magnetic iron ore, ébundant ilménite, hornblende, and biotite; labora-
tory tests indicate that none of these .minerals afe‘radioactive.. The .
heavy-mineral fractions.(heavier than bromdform; G 23° = 2.84) commonly
A represented less than 0.1 percent 6f‘the originél placer‘conqentrate |
and were only Very‘weakly radioactive. Heavy-miheral fractions_from
samples 2, 4, 11, and 13 (fig. 1) were slightly more r#dioactive than
comparable fractions from the.oiher samples; ﬁhése fractions.conéistéd
of zircon, which commonly cohtains abundant unidentified inclusions,
sphene, apatité, tourmalihe, hematite;bleucoxene, thqrite,(?), and
other unidentified minerals'in pfder of decreasing abundgnce.

No qualitative tests were.médé to deferminé which of these minerals
contributed most to the radicactivity; probably thorite_(?)'and.zircon
are the pripcibal source of the gaﬁﬁaaradioéctivity, élihpugh éphene and

apatite may dlso contribute. The radiocactive minerals,oécur in such
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small amounts in the placer concentrations that it was not feasible to
determine the equivalent uranium content and the relative abundance of the

cohstituent minerals,
Tests of the bedrock

Various types of bedrock exposed in the region, including exposures
of all types of metamorphic rocks, intrusive plutonic rocks, and more
specifically the volcanic rocks, were testedlfor gamma-radioactivity. Al-
though no significant concentrations of radioactive minerals were fdund
in any of the rocks exposed in the region, local exbosures of intrusive
rhyolite, or dacite, in the vicinity of Graham Pass, are very weakly

radioactive,
CONCLUSIONS

Although many parts of eastern Imperial County contain metalliferous
deposits and extensive outcrops of vplcanic rocks, it seems unlikely that
significant concentrations of uranium minerals will be found in the region.
Secondary uranium minerals occur in small quantities on the Lucky Star
claim, and locally some felsic volcanic intrusives are weakly radioactive,
None of these; however, represént a ﬁotential source of’uranium. No con-
centration of radioactive material was found in other types of bedrock

exposed in the region, nor were placer concentrates appreciably

radiocactive,
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