
GJ 0-002(80)

NATIONAL UR ANIUM R ESOUR CE EVALUATION
ATHENS QUADRANGLE, GEORGIA AND

SOUT H CA ROLINA

Bendix Field Engineering
Corporation
Grand Junction Operations

Issue Date
August 1980

PREPARED FOR THE U.S. DEPARTMENT OF ENERGY
Assistant Secretary for Resource Applications

Grand Junction Office, Colorado

metadc9581 24

4

TEgO9



This report is a result of work performed by Bendix Field Engineering Corporation, Operating Contractor for

the U. S. Department of Energy, as part of the National Uranium R esource Evaluation. NUR E is a program of

the U.S. Department of Energy's Grand Junction, Colorado, Office to acquire and compile geologic and

other information with which to assess the magnitude and distribution of uranium resources and to

determine areas favorable for the occurrence of uranium in the United States.

Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness,
or usefulness of any information, apparatus, product, or process disclosed in this report, or represents that
its use would not infringe privately owned rights. Reference therein to any specific commercial product,

process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

For sale by Bendix Field Engineering Corporation
Technical Library, P.O. Box 1569
Grand Junction, Colorado 81502

Price $10.00



GJ Q-002(80)

NATIONAL URANIUM RESOURCE EVALUATION

ATHENS QUADRANGLE

GEO RGIA AND
S OUT H CA R OLIN A

Charles H. Lee

BENDIX FIELD ENGINEERING CORPORATION
Grand Junction Operations

Grand Junction, Colorado 81502

September 1979

PREPARED FOR THE U.S. DEPARTMENT OF ENERGY
Assistant Secretary for Resource Applications

Grand Junction Office
Under Contract No. DE-AC1 3-76GJ01 664



E

V



CONTENTS ILLUSTR ATIONS

Page
5

5

5

5

5

5

5

5

5

5

Abstract. . ... .. .. .... . ... . ... .. .. .. . ... .. .. .. .. .. .. ...

Introduction......... .. ... .. . .. .. ... .. .. . .. .. . .... .. .. ...

Purpose........................................

Acknowledgments... .. .. . .. ..... .. ... . .. . ... .. ..

Scope..... .... . .. ... .. .. .. .. . ... .... .. .. .. . ....

Procedures.... .. .. . .... . .. .. .. . ... .. .. .. . ... ...

Surface study. . .. .... .. .. .. . .. ... . ... .. ...

Subsurface study..........................

Aerial radiometric surface followup studies. . ... ...

Track EtchTM emanometry. ... .... .. . ... .. . ....

Computer analyses of HSSR data. .. . ... .. .. ....

Geologic setting.. .. .. .. ...... .. . .. . ... ... .. . . ....

Environments favorable for uranium deposits ...... ... .. .. .. . ... ...

Allogenic uranium deposits... ... . . .. ..... . .. .. . . ....

Sandstone-type uranium deposits. .... . .... .. . .. . .....

Environments unfavorable for uranium deposits.. ... .. ... . . ... ....

Placer-type uranium deposits.. .. ... .. .. .. . .. .. . .....

Peg matitic uranium deposits... .. ... . .. .. .. .. .. .. ....

Vein-type uranium deposits in metamorphic rocks .. . ... .. .

Recommendations to improve evaluations.. .. . .... . .. .. .. .. .....

Selected bibliography ...... .. . .. ... .. . .. .. . .... . ... .. .. ...

Appendix A. Uranium occurrences in the Athens Quadrangle . ... ...

Appendix B-i. Chemical analyses of intrusive rocks.. . .... . ... . ...

B-2. Chemical analyses of Coastal Plain sediments.. .. .. . .

B-3. Chemical analyses of metamorphic rocks. .. .. .. . ....

B-4. Chemical analyses of Monazite Belt rocks.. . .. . .. ....

B-S. Chemical analyses of Oglethorpe County, Georgia, project

B-6. Chemical analyses of Hancock County, Georgia, project ..

Appendix C. Uranium-occurrence reports (microfiche) .. .. .. .. ....

. .. . . 10

. .... .11

. .. . . 12

. . . n.

Appendix D. Petrologic reports (microfiche). .. ... ... . .... . .. .. .. .. ... .. .. .. .. .. . In

Figure 1.

2.

Table 1.

2.

3.

4.

Plate 1.

2.

3a.

3b.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Athens Quadrangle location map.. .. ... . ... .. .. .. .. .. . ....

Generalized stratigraphic column of Coastal Plain rocks in the Athens

Chemical analyses of metasedimentary and metavolcanic rocks . ...

Uranium and thorium analyses of metasedimentary and metavolcanic

adjacent to granite plutons ..... .. . . ..... .. .. .. . .. . .. .....

Well logs from Georgia Coastal Plain .. ... . . ... . ...... .. ...

Analyses of peg matites for selected elements... . ... . ... .. .. ...

Quadrangle .. . .. ..

rocks

Areas favorable for uranium deposits.. .. .. .. .. ..... .. .. .. .. ... . .. . ....

Uranium occurrences... .. .. .. .. .. ....... .. . ... . .. .. .. .. .. .. . .. ....

Interpretation of aerial radiometric data.... .. .. .. . ... . .. ... . .. .. ... .. ...

Interpretation of aerial radiometric data ....... .. .. .. .. . ... .. .. .. . ... .. ...

Interpretation of data from hydrogeochemical and stream-sediment reconnaissance.

Location map of geochemical samples. ...... .. .. . .. ... .. .. .. . .. .... . ...

Drainage ................. .. . ... .. . ... .. ...... .. .. .. . ... . .. . ....

Geologic map.......... . ... ........ .. .. .. .. .. .. .. . ... .. . .... . ...

Lineations from LANDSAT. .. ...... .. .. . ... .. . . ... .. .. .. . .. . ... ....

Index to large-scale Track EtchM study maps..... . ... .. . .. . ... . ..... . . ....

Track EtchTM study, Oglethorpe County, Georgia.... .. .. .. .. .. .. . .... . .. ...

Track EtchTM study, Hancock County, Georgia . ....... .. .. . ... .. . .... . .. ...

Geologic-map index ........ . ..... .. . .. .. .. .. .... . ... . .. .. ... .. .. ...

Generalized land status. .. .......... . ... .. .. . . .... .. .. .. ... . . ....

14. Culture.. . .. ... .. ..... ...... . ..... .. .... . .. . .. ... . ... .. .. .. .... . ...

13

14

15

pocket

pocket

Appendix E. Track EtchTM survey results and statistics (microfiche).. .... ... . .. .. . ... .. .. in pocket

3

Page
5

5

6

6

6

7

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

. . . . .

. . . . .

.....

. . . . .

. . . . .

. . . . .

. . . . .

.....

. . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .



MI



A BST RA CT
R ecu nna ssa n c anad det a I d g eulogi( and r adi ometric invest i -

gatirins were conducted thlrouighlOut the Athens Quadrangle, Georgia
and South Carolina, to evaluate the ur anium favorability using
National Uranium Resource Evaluation criteria. Surface and sub-
sur face sturdies were a ugmented by aerial radiometric surveys',
emanometry studies and hydrogeochemical and stream-sediment
econ naissance studies

The results of the investigations indicate environments favorable
for al ogenic deposits in metamorphic rocks adjacent to granite pu -
tons, and Texas roll-type sandstone deposits in the Coastal Plain
Proviimce

Environments considered unfavorable for uranium deposits are

the placers of the Monazite BeIt. pegmatites, and base- and precious-
metal veins associated with faults and shear zones in metamorphic
rocks.

INT RODUCTION

PURPOSE

The Athens Quadrangle, northeastern Georgia and southwest-

ern South Carolina (Fig. 1), was evaluated for environments favorable
for uranium. Selection of a favorable environment is based on the
similarity of its geologic characteristics (recognition criteria) to those
found in close association with known uranium deposits as described
in Mickle and Mathews (eds., 1 978). The study was conducted by
Bendix Field Engineering Corporation (BFEC) for the National
Uranium Resource Evaluation (NURE) program, managed by the
Grand Junction, Colorado, Office of the U.S. Department of Energy
(DOE). _

86 848'8035
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FIGURE 1. Athens Quadrangle location map.
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SCOPE

Preliminary aerial followup studies (Lee, 1976) and surface
reconnaissance were conducted during early 1 977 Phase I, the
p1-anninig portion of the project, was begunr Novemiber 1, 1 977, and

completed Jjiniulry 15 1078 Phe II thn evaluation poiton was

conducted from Jarnuary 15 to November 11, 1978 One mao month
wvas exp~ended for liter ature and data search, and 12 man months
were spent mi field investigations and data evaluation Approximately
1 700 scintllomieter and spectrometer readings were taken, and 365

sampilles were collected for chemical and petrographic a nalyses tPl.

5). Phase II, rdata compilation and preparationA of the final repnrt

an Ludinrg drafting and typinrg, required approximately 4 man aunthIs.

PROCEDURES

The niethids of evaluation used in the Athens Quadrangle were
reconnaissance and detailed surface study, subsurface study. aerial
radiomnetric surface followup studies, Track EtchK emanunietry, and
computer analyses of Iiydrogeochiemical and stream-sediment reconi-
naissance (HSSR) data.

Surface Study

The surface study combined a general reconnaissance survey
with detailed studies of several selected environments. The general
reconnaissance included scintillometer and spectroiieter surveys,
and a sampling program for the entire quadrangle. Extensive high-
way and railway systems throughout the area provided access that
allowed excellent coverage in minimum time. Preliminary studies
revealed areas containing reported uranium occurrences and indi-
cated several environments similar to uranium-bearing provinces in
ot her parts of the world. Environments selected for detailed geologic,
radiometric, and einanonietry studies were metamorphic rocks,
Coastal Plain sediments, granite pegmatites, Mornazite Belt rocks,
arid mineralized zones in metamorphic rocks.

Subsurface Study

Subsurface data froni the Coastal Plain are restricted to general
litholugiC logs conipiled by Herrick (1961) frori 17 test wels totaling
2400 in, and cutt ings and cores from 30 water, oil, arid gas test wells
totalirg approximately 4100 in. Subsurface information (romt the
Piedniont Pruvinace is Iiminited to approximately 1 000 ni of core from 10
holes at the Chambers and Magruder base-rietal sulfide niines in
Wilkes and Lincolti Counties, Georgia. Scintillurieter and gaiimia-ray
spectrometer studies of the Coastal Plain cuttings and cores were
conducted at the Georgia Geological Survey Repository in Atlanta.

Georgia. The Piedmont core was examined by ganima-ray spec-
troscopy at the U.S. Bureau of Mines Twin City Core Library an
Minneapolis, Minnesota. Cuttings and core samples that indicated
anomalous radioactivity were analyzed for chemical uraniumi content

(Samples MH D 090 to 100, A ppendices B-2 arid B--3).

Aerial Radiometric Surface Followup Studies

Aerial spectrometric and magnetic surveys of the entire quad-
rangle were flown by Geodata lnternation'aI, Inc. (1975), for t he U S
E nergy Research and Development Administration (ERDA). Gross

gamma radiomnetric surveys were flown by geoMetrics. Inc., for the
Coastal Plains Regional Commission (CPRC) and the U.S. Geological
Survey (USGS) during 1975 and 1976. Surface followup geologic aiid
radiomnetric studies were conducted in areas of anomalous radioac-
tivity delineated by the aerial surveys IGeodata Inaterrnational, Inc
1 975; Lee, 1 976). Results of these studies, which consisted of scintil
luineter and garima-ray spectrometer surveys and clieriiical and

petrugraphic analyses of selected samples, are founad in Plates 3a andl

3b and Appendices B 1 through B 6.

Track Etch" Emanometry

Two erianumetry studies were conducted in the quadrangle to
determine areas- of anurialous radon emisstun. Both areas are dis-
sected by faults and shear zones, contain sulfide miineralizationi, and
are adjacent to granites that contain as much as 40 ppmi U O, The
radon is believed to be associated with al logeriic uiran iumi deposits
similar to those found elsewhere in the world (Mathews, 1 978a. I n

tao Ugluthurpe County area. 100 Tr ack Et ch< cups were distributed

over 0 30 km (P1 101. in the Hancock County area, 1 50 cups were

planted in 1 25 km (PI. 1 1) The Ogletliurpe County locality is also the

site of an inactive gold and base-metal sulfide mine.

Computer Analyses of HSSR Data

Data from the HSSR program for the Athens Quadrangle
jSavannah River Laboratory, 1979) were not received in time to be
fild checked for this report. Although preliminary statistical analyses
of these data indicate possible favorable areas (P1. 4) that coincide
with t hose on Plate 1,. no ver ifierd correlation is possible at this time.

According to D. Shettel, BFEC (wr itten comm . 1 979). selection of
t he favorable areas shown on Plate 4 is based on the coincidence of
t he following parameters.

* High uranium concentration inc ground water
* Higli uranium-to-conductivity ratios in ground water
* Positive uraniuin-fluorine association in ground water
* Low thorium-to- uranium ratios in stream sediments

At least three rof these parameters are present in each area con-
sidered favorable.

GEOLOGIC SETTING

The Athens Quadrangle includes approximately 17,300 km2 of
the Piedmont Province and 4000 km of the Coastal Plain Province

(PI. 7). The oldest rocks in the area are upper Precambrian metamor-
phic a.nd ig neous rocks of t he Piedmont Province (Overstreet and Bell,
1 965). The eroded surface of these crystalline rocks slopes gently
(about 1 7 m kin) southeastward and is overlaiin by unaltered Coastal
Plain sediments (Fig. 2).
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FIGUR E 2. Generalized stratigraphic column of Coastal Plain
rocks in the Athens Quadrangle. Based on P. F. Huddlestun,

Georgia Department of Natural R esources (written comm.,
1978).

The predominant Pied mont ri!cks are nomnp1 ex amiiphlibol ite- grade
(Medlin and H urst, 1967) felsic and nmafic gnciss es and schists inter-
bedded with amphibolites, all of which have been intruded by
Paleozoic granite rocks and Triassic diabase dikes.

Argillites, phyllites, and muscovite-sericite selists of the Lath'
River Series (Crickmay, 1 952), thought to be lower Paleozoic (Saiutt
and Fouts, 1 967), form a belt extending from the northeastern to the
south central part of the quadrangle These low grade metavolcana:
and metasedi mentary rocks of lie greenschist facies ( McLemore
1 9651 are inotruderd by Paleozoic granites and syonites The predoni
nant gold and base metal sulfide mines in the sturdy ar ea are within
these units

Upper Cr etaceous sediments unconformiably overlie t he
Piednmont crystalline rocks sout Ii of the Fall Line and in turn are

unconformably roverlain by upper Eocene beds (Fig 2 and P1. 7)
According to Dennison and Wheeler (1972), some Coastal Plain
sandstones in the southeastern United States exhibit characteristics
elsewhere associated with uranium deposition.

Although folding is the predominant form of deformation in the
Piedmont Province, two large fault systems and numerous smaller
faults are known (Woolsey, 1 973). At least two periods of deforma
tion have been recognized in the study area by Gardner (1961).
During the first period of deformation, in the late Precambrian,
extensive folding and faulting occurred which produced the present
structure and formed cataclasites and mylonites. Many granite
pegmatites were intruded into the joints and fractures that formed.
The second period, in the late Paleozoic, was less intense than the
first and probably postdated all regional metamorphic events.
Faulting predominated over folding, and flinty crush rock developed
along shear zones (Fountain, 1 961).

ENVIR ONME NTS FAVO RABLE FOR
UR ANIUM D EPO SIT S

Favorable environments, as determined by surface and subsur-
face investigations, are those that could contain uranium deposits of
at least 1 00 tons U 3O8 in rocks with an average grade not less than
1 00 ppm U 3O8 . The Athens Quadrangle contains environments
favorable for allogenic deposits (Class 370, Mathews, 1 978a) in
metamorphic rocks adjacent to granite plutons (Areas A through E, P1.
1) and Texas roll-type deposits (Subclass 242, Austin and D'Andrea,
1 978) in the Coastal Plain Province (Area F, P1. 1).

ALLO GENIC UR ANIUM DEPOSITS

This type deposit (Class 370) forms when uranium from an
orthomagmatic, pegmatitic, or autometasomatic source is remobi-
lized, transported by solution, and deposited in a near-surface, reduc-
ing environment in suitable host rocks adjacent to the source. Allo-
genic deposits (Areas A through E, P1. 1) may occur in the quadrangle.

Five plutons in the quadrangle that may be uranium source rocks
intruded low- to medium-grade metasedimentary and metavolcanic
country rocks (P1. 7) of late Precanibrian to early Paleozoic age
(Aust in, 1 965; Salotti and Fouts, 1967). Regional retrograde meta-
nmorphismn occurred later in the north-central part of the quadrangle
(Medlin and Hurst, 1 967). These metamorphic rocks may be hosts fur
allogenic uranium deposits.

Possible uranirum host rocks of the greenschist facies include
micaceous, sericitic, chloritic, and ferruginous schists and phyllites.
Amphibolite-grade rocks include granitic, biotitic, amphibolitic, and
graphitic schists and gneisses (App. B-3). A strong foliation with a

peailing northeast trend characterizes these rocks. The dip of the
preytio is commonly southeast, but northwest dips are found in

some areas. Metamorphism in the Piedmont Province was accom-
panied by extensive faulting and shearing, the probable cause of the
foliation.

Hematite and rmagnetite are ubiquitous in the metamorphic
rocks, pyrite is diss-emina ted in many, and ferromagnesian minerals

5
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eastern United States contain an average O.OO6%o monazite with an
average U.1Os content of O.38%o. Applying these averages, the mona-
zite fraction of the crystalline rocks contributes less than 0.3 ppm to
the total U 101 content.

Fluviatile monazite placers (Class 110) in the quadrangle occur in
flood plains of the Oconee River drainage basin in parts of Oconee,
Clarke, Barrow, Jackson, and Oglethorpe Counties, Georgia. Some of
these flood plains are as much as 600 m wide and have an average
aluvium thickness of 3 to 4 m. Overstreet (1967) reports that because
of the silt and clay content of the sediment (average: 3%o gravel, 41%0
sand, and 56%o silt and clay), these areas are unfavorable for mine-
able monazite deposits. Although some areas in the Monazite Belt of
Georgia may be suitable for small-scale mining operations, the ton-
nage and grade of individual monazite deposits are too low for large
operations.

Whole-rock analyses of intrusive, metamorphic, and saprolitic
samples from the Monazite Belt (App. B-4) show that the U.308 aver-
ages 8.5 ppm, equivalent thorium averages 28.0 ppm, equivalent
uranium averages 8.9 ppm, and the thorium-to-uranium ratio aver-
ages 3.3. Given these values and the improbability of monazite

mi ning and byproduct uranium, the Monazite Belt is considered
unfavorable for uranium deposits.

PEGMATITIC URANIUM DEPOSITS

Pegmatites (Class 320) in the quadrangle occur primarily in
amophibolite-grade metamorphic rocks, commonly near large granite
n rusions (Furcron and Teague, 1 943). However, some pegmatites
intrude mafic bodies in Monroe and Jasper Counties, Georgia
(Prather, 1971; Matthews, 1967), and the Sparta Granite pluton in
Hancock County, Georgia (Lee, 1 976). A belt of granite pegmatites
extends from the southwestern corner to the north-central part of the
Lquadrangle. Rocks from this belt contain the two uranium occur-
rences reported for the study area (Furcron, 1955). Only one of these
(FcLurrences (App. A) could be confirmed for this report
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Age dates and strontium ratios for pegmatites in this area

(Jones and others, 1974) indicate these rocks are genetically and
temporally related to postmetamorphic, epizonal-mesozonal gran-
ites. The peg matites are both conformable and disconformable, tab-
ular, and have no apparent preferred strike orientation but com-

monly dip steeply to the west (Prather, 1971; Matthews, 1 967).
The pegmatite bodies consist of quartz, feldspar, and muscovite,

with accessory biotite, garnet, tourmaline, beryl, apatite, and allan-
ite. A multiple-oxide, uranium-bearing mineral was found in Greene
County, Georgia (MAT 140 and 141, App. D). The quartz occurs as
clear to smoky masses and as graphic intergrowths in the feldspars.
Pink to gray, coarsely crystalline, graphic microcline is the most
common feldspar, but albite and albite-oligoclase are present at
many locations as perthitic intergrowths in the microcline or as
coarse crystalline masses. Muscovite occurs as large, clear books
and as twisted masses with inclusions of quartz, biotite, and mag-
netite. Some pegmatites contain a quartz core, a feldspar wall zone,
and muscovite on the border zone near the contact (Prather, 1971).

No chemical analyses for the major constituent oxides are
available; however, based on the mineralogy, the pegmatites prob-
ably contain high Si0 2 , A120, Na 2O, and K 2 0, and low CaO, FeG, and
Fe2O3. These rocks are probably subaluminous to peralkaline. Re-
sults from additional chemical analyses (Table 4) show values of
uranium, thorium, lithium, beryllium, molybdenum, tungsten, zir-
con, tin, and niobium below those expected in pegmatites, and well
below those of uraniferous peg matites.

TABLE 4. ANALYSES OF PEGMATITES
FOR SELECTED ELEMENTS (IN PPM)

Sample
No. eU eTh Th/U Be Li Mo Nb Sn W Zr

MAE 418 21.0 21.0 1.0 - - - - - -
MAE 419 22.9 18.2 0.8 - - - -
MAE 427 13.8 11.7 0.9 - - -- - -
MAE 428 3.6 1.1 0.3 -- - - -- - -- -
MAK 127 5.8 58.8 10.1 - -- - -

MAK 150 3.9 8.8 2.3 30 <10 <10 50 <10 <100 300
MAK 152 8.9 30.2 3.4 15 <10 <10 <20 <10 <100 300
MAK 153 8.9 26.6 3.0 20 <10 <10 50 <10 <100 300
MAK 193 1.8 3.2 1.8 7 <10 <10 20 <10 <100 <10
MATO041 3.0 121.1 40.4 <10 20 <10 <20 <10 <100 10

MAT 051 2.9 8.2 2.8 <10 30 <10 <20 <10 <100 <10
MATO053 1.0 5.9 5.9 <10 15 <10 <20 200 <100 <10
MAT 055 0.2 4.0 20.0 <10 15 <10 <20 <10 <100 <10
MAT 063 1.2 9.0 7.5 15 <10 <10 <20 <10 <100 <10
MAT 114 1.7 6.3 3.7 <10 35 <10 <20 <10 <100 <10

MAT 160 1.6 2.8 1.8 <10 <10 <10 <20 <10 <100 <10
MAT 161 4.3 39.6 9.2 <10 <10 <10 <20 <10 <100 <10
MAT 164 1.5 27.8 18.5 <10 <10 <10 <20 <10 <100 50
MAT 168 0.9 1.3 1.4 3 <10 16 16 14 47 <10

These pegmatites have several characteristics described by
Mathews (1 978a) as favorable for uranium deposits in pegmatites.
However, extensive field investigation and literature search failed to
disclose the presence of fluorite, hematite, sodic amphiboles, or
pyroxenes cited by Mathews (1 978a) as criteria for distinguishing
between uraniferous and nonuraniferous pegmatites. Pegmatites in
the Athens Quadrangle are therefore considered unfavorable for
uranium deposits.

VEIN-TYPE UR ANIUM DEPOSITS
IN METAMORPHIC ROCKS

Mineralized veins associated with fault and shear zones in the
metamorphic rocks (Class 720) of the quadrangle were examined for
uranium deposits. The metamorphosed rocks in the study area

range from felsic to mafic, foliated to nonfoliated, and metasedimen-
tary to metavolcanic. The rocks grade from greenschist to upper
amphibolite facies due to prograde and retrograde metamorphism
and include gneisses, schists, phyllites, argillites, and quartzites.
The mineral assemblages contain quartz, feldspar, biotite, musco-
vite, hornblende, and accessory minerals.

Several granitic plutons and pegmatites, mafic plutons and
dikes, and quartz veins have intruded the metamorphic rocks. Major
fault and shear zones are found in the western part of the quadran-
gle. The major base- and precious-metal deposits associated with
minor fault and shear zones are found in the metavolcanic rocks in
the north-central and eastern parts of the quadrangle. According to
Hurst (1970), movements along the major faults partly predate and
partly postdate the late Paleozoic Appalachian orogeny. These fault
and shear zones are characterized by a northeast trend, steep dips',
and blastomylonitic rocks. The smaller fault and shear zones com-
monly trend northeast or northwest (P1. 8), dip steeply, and contain
associated brecciated zones.

Surface and subsurface investigations of the metamorphic
rocks and their associated structural and mineralized zones revealed
some chloritization (MAK 130, App. D) and trace amounts of hema-
tite alteration. No evidence of feldspathization was observed, and no
indication of uranium mineralization was apparent in aerial and
ground radiometric or preliminary HSSR data. Thorium and uranium
contents of the metamorphic rocks average 15.1 and 2.9 ppm',
respectively, with an average thorium-to-uranium ratio of 5.2 (App.
B-3). Three quartz samples contained an average of 5.5 ppm equiva-
lent thorium and 1 .7 ppm equivalent uranium with an average
thorium-to-uranium ratio of 3.2 (range: 2.0 to 1 8.5).

Most veins in the study area associated with fault and shear
zones are in upper Precambrian to Paleozoic rocks. However, the
quadrangle is not part of a Precambrian shield area, which is the
prevalent environment for vein-type deposits in metamorphic rocks
(Mathews, 1 978b). In addition, a distinct lack of feldspathization,
hematitization, and uranium minerals, and moderate to high thorium-
to-uranium ratios (2.0 to 18.5) indicate no favorability for uranium
deposits.

R ECO MMEN DATION S TO
IMPR OVE EVALUATIONS

Several favorable areas are suggested from preliminary statisti-
cal evaluation of HSSR data. However, because no followup studies
were possible due to the late receipt of these data, field checking of
possible favorable areas is recommended as a first step toward
improving the evaluation. The field investigations should include
detailed ground-water and stream-sediment sampling and analyses
accompanied by radiometric surveys and, possibly, detailed geologic
mapping in the areas designated on Plate 4. The suite of analyses
should include molybdenum, selenium, arsenic, and phosphate.

Because so few subsurface data are available for the quadran-
gle, drilling is needed to properly evaluate the area at depth. Drilling
is recommended for the Oglethorpe and Hancock Counties, Georgia,
project areas, based on the results of this investigation. Test holes,
cored and logged, ranging from 60 to 1 50 m in depth at sites within
the two areas, would provide lithologic, structural, mineralogic, and
radiometric data on inferred allogenic deposits. A drilling program in
the Coastal Plain would provide similar data on sandstone deposits.
Eight holes on 8-km centers across the paleoslope southeast of the
Fall Line in Burke and Washington Counties, Georgia, would provide
a starting point for more detailed drilling. The exact locations are not
critical provided they are in a line down the paleoslope.
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APPENDIX A. _URANIUM OCCURRENCES IN THE ATHENS QUADRANGLE
Location

Occurrence Lat. Long Deposit class
no. Name (N) (W) _ __Host rock or subclass_(no.) Production Reference

1Poss- Pegmatite 38 38 02 83 00 29 Amphibolite Pegmatitic (320)' a' Furcron,
biotite gnei'. 1955

Mthew u- 19,I0/8
Pr 0~ ad u flo iat.go y ,i 0 iu 211 80.8 Ib 0 j
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APPENDIX B-i. CHEMICAL ANALYSES OF INTRUSIVE ROCKS

Sarmple description

MAE 407
408
416

417
418

MAE 419
422

423
424
425

Granite

Grani te

Granite
Granite
Granite

gneiss

g neis s
gne iss

gneiss

saprolite

Granite

Di abase
Granite pegmatite

Granite gneissa

Granite gneiss

MAE 128
129

132

133
142

MAK 143
145
146
148
150

MAK 151
152
153
156
157

MAK 558
159
164
170
173

MAK 178

180
185
187

188

MAK 189
192
193

MAT 001
002

MAT 003
004
006
007
008

grin

gri

gri
gria
gri

gri
gria

gr

08
gg

gri

ig
g r2

g r2
Ogr2

grl
gr2

fg

gri

gri

gl
pins

gri

gr8
fg8

Porphyritic granite
Granite gneiss saprolite
Granite gociss

Granite

Granite gneiss

Grani to

Grandito

Granite

Granite
Granite

gneiss saprolite
pegmati to

gneiss saprolite

goeiss saprolit'

saproli te

Granite goeiss saprolite

Grandite
Granite pegmatite
Granite pegmatite
Granite peomatite

Granite goeiss saprolte
Granite gneiss
Flinty crus1h reek

Granite pegmatite

Granite gneiss

Grani to
Grand to

Grani to
Or an ito
Grani to

g0iss 5

goeiss sapr4411t<'

gneiss sapr44lit<'

gn001ss sapr4lite

U<O< eU K

(ppm) (ppm) ()

gg8

gri
grl

gri

gri

gg8

88
88

gg8

2
4

Granite
Granite gness

Granite saprolite
Granite

Granite pegmatite

Granite pegmatite

Porphyritic granite
Granite saprolite

Porphyritic granite
Granite saprolite

Quartz dike

Pegmatitic granite

Pegmatitie granite
Granite saprolite

Granite pegrnatite

Granite porphyry
Granite

Granite

Porphyritic granite
Granite gneiss

Granite gneiss
Granite porphyry

Syenite
Granite

Granite pegmatite

Granite
Granite pegmatite

Pegmatite dike
Granite gneiss

Granite saprolite

Granite saprolite
Granite saprolite

Grani to
Granite
Grinire

1.3
3.4

2.9

1.9
0.2

3.3
(. 9
0.8
1.2
(<.6

1.3
8.4
3.4
(.5 <
2.5

41

22
16
11

4
19

40

3

6
4

3
18

6

6

4
2
2
2
4

4
6
3
2
3

3
8
8

11
44

40

42
6

l0
6

3
4
8

10

15
3
2

3

4

2

7

2

2

2

3
7

elh As Ba
(ppm) (ppm) (ppm)

16.2 -
16.5 - -

31.7 -
20.9 - -

17.7
12.5
11.3
3.1

21.0

22.9
2.8
4.2
5.3
1.6

2.8
13.8
3.6
5.2

5.8

4.7
1.9
1.4
2.7
2.8

3.9
6.0
2.7
1.4
3.9

2.0
8.9
8.9
9.4

77.7

64.7
75.7
5.8
6.2
4.2

2.2
3.2
4.8
1.7
4.5

4.5
3.8
1.8
1.6
1.1

3.2
2.0

2.6
5.6
4.5

6.7
2.2

1.9
0.4
2.2

2.1
3.0

1.3
2.5
7.1

MAE 426 mma

427 88
428 gg8

MAK 126 grIa
127 grla

Be Co Cr Cu Fe
(ppm) (ppm ) (ppm) (ppm) ")

Mg Mn
")(p pm 0

Mn Ni Pb Se
ppm() (ppm) (ppm) (ppm)

Sr V Zn Zr CaO CO, FeO FeG, KO Na4 O P0 50SC Ti0

(ppm) (ppm) (ppm) (ppm) ( ) ( ) (3 ) ) ) ( ("o ) 4) ( <1 ) (

.4m

4.8
4<.3

3.2
3.9
4.7

4.3
3.4
3.2
4.3
0.2

3.8
4. 5

4.4
2.4
5.7

4.5
3.2
4.4
4.2

4.7

3.1
5.1

5.1
5. 1
3.4

4.7
4.1

2.6
4.1
0.1

0.1
0. 3
4.1
4.8

6.2

7.0

6.2
8.7
2. t
0.4

3.8
2.6
5.5
4.2

1.1

1.6
.8

4.8
2.0

4.6

4.4
2.8
3.4

0.3
2.3

3.1

6.4
3.9
2.8
3.7

4.9
4. 6
4.9
2.4
6.7

2.0
3.4
0.9
0.8
0. 4

1.3
1.3
3.2
3.5
0.9

1.8.2
17.9
17.9
20.4
9.2

20.0

11.7
1.1

73.9

58.8

41.9
13.8

4.9
22.4
26.1

11.1
46.0
7.4

16.7
8.8

23.5
30. 2

26.6
16.0

554.0

449.1
483.9

29.4
40. 3
2.5

31.6

0. 2
12.5
3. 1

28.5

27.4
14.4
3.2

12.9
3.7

7.3
14.4

t7.3
75.3
60.8

31.8
6.4

20.3
1.2

12.1

42.3
121.1
13.6
12.4
23.8

28.9
98.6

8.2
5.9
4 .0

33.4
2.2
2.4
9.

3.5

8.4
9.5

26.5
1 0. 3

2.3

0.1(3*

200

700

0.15*

100

0. 15*
500

500

300

300

150
0.10*k
- .33

- 5(0

-500

- 600

- 100

- 600

-500

- 0.1(3*
- 600

-400
- 500

- 800
- 800
- 2013

-((.10*k

-700

4(0

799

59
70

31(9

2
10
1 5

7

15
10

7

<10
<10

<(30
<10
<19
<10
<10

<10
<10
<10
<10
<1(1

<1 0
<144
<10
<143
<10

<10
<113
<1(3

(1
0143

<1(1
<10
<1(1
<144
<(30

9
0

0
0

0

0
0
0
0

0

0
11

0
0
0

11
0
0

0

0
0
0

20

1)

10
0

<10
<10

<10
<10
<10

<10

<1(3

20

l0

10

10

<10
<10

10
<1 0

<10
<10

50

<10
<1(3

2(3

<10
<1(1
<1(4
<1(3

63(0 010
30<0 0(40

44.1 <* <1<1
<(144* <19

3<4( (1 9

20

1 0

(6

5

7

9
1 4
11
3

200

150
125

93

8

6

7
7
0

15
15

15
15

<5
15

<5

<5
<5
153

12
43
24

12
42
10

<1 0
<10

18
398
<10
39
20

13
1(1

50

50

50

20

<10

<10
10

<10

15
3(3

10
10

25
<141
<141

15

<1 0
25

15

20

20

10

<10
<P3
<10
010

<10
<141
<19
<10 4
<10

35
1(4

(0

279

2.0 3
2.0

1.5
2.0
2.0

2.0
2. 4

3.0
1.5

S.0 1

2.0
2.0
2 .0
2.0

1.5
2.0

0.7

1.0
(5.3
1.5
2.0
2.0

1.0
3.0

S.0 3
2.0 (
1.5

3.0
0. 1
0.7
5.0
2.0

1.5
2.0

10.0

6.0

2.0

0.743

((.5(3
0.70
0.70

1 .0(1
(3.70
11.30
0.50
(1.50

0.50
13.50
0.30
((.50

0.513
0.50
((.10

((.30

0.50

2.00
0.15

.3

<3

<3
73
<3

20(4

30(4

70

304

700

200

200

300

300

700

300

50(1

70

30(1

200

1 00

100
500

143(3

500

110

15
4 46

<<5 62
7 42
7 <So

10 544

10 53<
4 54

463

2(3 50

314

20

15

9
<3

3

3

'1

3

- 71(13

- 100
-159

-250

2(3 4

5(4

800

43.210*

0.10*

3(4(4

200
2(444

(3.10*
3(0

6.0
1.5
0.7
5.9
5.41

1.5

5.13

0.5

41.0 4

1.0
(<. 3

<1« 7.
2515.

16 3.
(9 1.
44<5.

343(4

800
0.1

2(4<4
20

<1(

<10
<10
<1 0

<1<4

<10
<10

<19

<(1

<1 0

410
019

<14<

4.2<1* <10

.1 4* <144

<19

<'n4

<4,4

42
77
46

<5
<5
30
30

70
30

10

10
10

'(21

1 50
23

<10

29 <10
'10 27

141 3<3
- 42

144 3«

'10 31

39 150
'<4 40

59 10

10 70

<0.3

<0.5
<0.5

<0.5

<(1.3

<(4.5
<0. 5
4(4, S

0. <

(4. 5

<41.5

<1.5 S
<0.5

<0.3

<2

<2
<2
(1. 5
<0. 5
<0.

<0.5
<0.5
<0.5
<0.5 <
<0.5

<0.5
<(4. 5

<0.5 <

(4. 5
<0.5

00.5

<43. 5
<11.5

0.-7
0<1. 5

144

'10

'10

10

119 3<'

1(1 4,4

<44 (<0

1(4 <4'

(44 344

10 4 (4

7<4< '1<

50
1 00
20

504

5419

500
1200

1(0
24<4(

100

10(1

1 00
100
200

-0(
100

200

1 04
100

300

200

1 5(

<14441

1 50

15 34
1<341

740

1a <4

<441(

70

39

192
1 47
92

1 76
137

192
3527
662
260
365

139
143

121
31 4

70

100
50

115

I6 0

46

7

71

9
120
67
36
16

13(1
(6
24 4

1 30
85

32
<10
500
300

150

1(0

10
(10
1 00

10

'.1 9.31 0.39 0.36 ().11 9.35 <0,1 0.8(2
4.4 9.35 (3.77 4.45 0.10 9.28 <9.1 0.71

0
0
0
0

0

<201
<200

<203

<740
<201

<20(1

<200

<200

<2013
200

<200

<2(0
<20(1

<700
<700

<7(141

<704

500

<4.10*
50(3
300

20(1

300

304

0

100

0
2(39

1 00

(4 23

43.58
0.3 

1.75

0.06

1.25

0. <8

0.474
1.25
1.75

4.<4

4.48

<1(10 41.41
<2410 2.(1(1

- 1.25
15 ((.41
15 4.58

'(0
<141

544

1 9

30

139 1
7440 3(4

7'30 <441

((<0 (1

754 3(49
150 (1

900 ((4

74<4 <(0

7.50
0.16
43.83

0.01

((.83

('.83

0.08
0. 4<1
0. (6
8.33

<1.41

'10 <4.4(1

'10 n1.<4'

- 2.50
- 0.85
- 0.85
- 1.27

-1.27

1.70
0.60
1.272
0.045
1.27

- - - 1.73
- - - 1.70
- - - 2.55

- - - 2.55

(4.4 2.1 41.15 <0.01

((.22 3.(4 <1. 5 <(1.01
0.70 1.3 0.143 <0.31

- - -. 2.55
- - - 1.70

- - - 1.70

0.84
1.70
2.55
1 .7(1
0.35

3.40
2.00

2.55

0.60
0.68

(3.6(8
0.64
0.60
(3. 1 '
0.55

(3.2

0. 1
0. 1
0.2
0. 2

0. 2
13.2

0. 1
0.2
0. 1

- 0.2
-34.1

- 0.1
- 0.1

<0.10 1.3

<(3.10 2.1

<0.10 2.8

-(1.1
-0.1
-0.11

-0.1
- 0.1

- 0.1

-0.2

- 0.2

- 0.0
- 0.2
- 0.0

- 43.7
- (3.2

- 0.2
-0.13

- (3.1

4.15 1.2
- 0.5

(10.1
-0.(1
-0.5

- 0.4
- 9.4

- 0.5
- 0.1

-0.1
- 0.4

<3.71
41./ 7
'1.49

'1, (<
<4.71

.7<4

.7(1

10

Sample Rock
number unit

9.19* 15
700 10

300 15

- 0.15*
- 711(3

- 0.10*
- 0.10*
- (3.15*

- 0.10*
- 0.15*
- <10
- 700

- 20(1

- 300

- 3(1(3

- 100

- 0.10*

15

10

10

10

15
10

30

15
15
20

10

Granite
Granite
Granite

Granite

Granite

MAT 010
017
018
020
023

MAT 025
041
043
045
046

MAT 047
048
051
053
055

MAT 056
057
060
063
070

MAT ((71
072
073
075
076

gneiss
gneiss

gne issa

saproli to

gria

pm a
pins

gri

fg

fg

fg

fg8

88
gg8
c2

mpl
fg0

8g8
80
fg

g88

gg



A PEDIX B '1 CH[/DCAL ANALYSES OF INTRUSIVE ROCKS (Continued)

number umo Sa pe eckpi

>3313rnit <'nrir 33S '33r3

U (7. nU K eIlh As

3ppm)' (3ppm) 3 33) 33ppm)) (ppm

3 33,75. 1113 -

FBr C7o Cr Co Fir Mg Mo Mo Nm Pt) Sir
((ppm) ppm 3 3 p ) 3ppm 3 3(3 (3 ) ppm)( (ppm) (ppnm) (ppm) (ppm)

3'l (0 1 5 ." ->3>0 0 3 -

Jr ri'n 20 -- . -- (3'r* 10 (3 333 -
- < r3 '3

Sr
(pp) 

'33 3

30 '(

V Zn Zr
(ppnl (ppm) (ppm)

'33 33>33"

3 <7'3( <i'3

S5(3 <723( 2(3

<33" <'333 <113

CaO

3.) 7

33-133

3 .3 '

(3.1 (

3336

CO FeO Fe<O, K.O

'-AT 113
1133
13'
39 3

1/3(3

3r3

,r2

33133

m3;'

r3)2 <-33t < 3'> 33')s >3(3'i 3

3ranit 33' 3333 (3

333)3i 3) 3n3is' 333 pr3333'3' 33

;3'3333(( <'33<333

r3nit3'

Gr 33333 3

(3r(n3333<

Gran3)33 1

ranit33 33

Gr33)33 -3(

33)333(i33 3 3

3333s' 3

s3:)pro3 3 33
3'33r33' te 13

53AT3 33,3 mm G3rnit3 <'3r3) t1 3'

3 43 <ri P 3r33hyri 31< <'33r331(3'

155 3331 33ra333t3<
I4 

3

3
r 3333 Gr:nit( 33

1233 a3r3 37r333313

3-AT3 1493
1 533

3(333

1 (1

5rAT3 1(333
"3313 3371

33733
<'373

333

3M313 (331
337

33 

53313 3354
33(3(

(333 3

333

'jm33

<Grani t3 3

331 33<3333

G333333 33-

Pr n)33 - <

Gr)'n)33 3<

Gr3(3311 3

Gr3 333it)'

(G333333 3)

333-333'133

33r)33n -3e

3r33 133 <

(G3333333

3733ia

3.3'n133 1

(33a3 333

(33333nite

33)- te

333 3333 3'

(3) 3333 3

Gr733 e

p - 333'e

33n33s3 33

33n333s3 3 3

33apr 33't 3 1

'n33333(33333' te

-133333 13<' e

3,39 1.5 13 - 17

- - - - 333

73 ) 17'-

333 33 105

333 3.3

35 3.3

.3 (

TKu

33r3)ni3 <333'is 33

33 3) 33 33

33.(33

333335

33.333

.3* 33

32 373 7.32
(33 7< 3-3r

33 33 2.7

*Th'3 333 '3 1333e ''3333 p3)r3333nta '3 (3

APPEMIX 2d. CHEMICAL ANALYSES OF COASTAL PLAIN SEDIMENTS

Sample deoscription

Cla 3'

3333333

3333nd3

5333d>
C33)>

33:nd3
333)3d1

Playw

C.3 3(

3333333

(33.33

G3(3'.

l(ppm) Ippm

5 13.1

K erlh As
3) 33ppm) (ppm))

3.333(3.4 <323<3'

3).3 39335 <73(3

Ba
3(pp)

13o Co Cr
(ppm) 3pp)3) 33ppm333

Co Fe Mg MVn

(3ppm) (3 33 3 3 (ppm)

111>. -

.56 5336 (3-3

5 7.1 3'1

3(3 <1l

3(3 <3

'1<'

Mo N) Pb Se
(ppm) (ppm)j lppm) (ppm)

Sr V
(pp) (ppm)

- 1(3(3
- 63(

- 2(3(3

- 1(3(3
- 3(3

Zn Zr CaO
(ppm) (ppm) ( 3)

- - 3.35
-3 - (3.11)

-3 - (3.03
-3 - (3.(3

- -3 3.34

-- 25
- 15

-3335

3335

203

203

(3.15
(3.04
(3.04

(3.03

(3.01
3. (1

(3.(37

CO

(3.3
(3.2

0.4
(3.2
(3.3

(3.4
(3.3
(3.3

(3.2
(3.3

(31<* (3.(3]

303 3.(31
2(( (3.33

(30 3'.(3

11

pro.

3533 7<333

>333 <'333

Na<O

(3.85 3

(3.73
37.721

733* J3

15
1'3

10

SO4 TiO

- 33.

- (3.3

- ((.2

333 3(3
,'333 <'33

33.01
(3.62
(-31 3

1-75

(3-17
p.1 n
33.3

o - 3
(r. 3

0.32
(3. (4
p. (5

(3.2
373-(
(3.

<1(33
3(3 <233

'1(3
'33')

73(3
'10 33

3('3(3

3(3
<13

1'3
533

333

5(3

'(.3(1

7'3 3
733 (3

3( 3 3

(3.33

3.97

1 .63

3 .57

3.1 3(

1.33
(3.335

33.33
33.

33.2

37. (

3.(3

133

93
-. 3 * 133

333 12

'3 333
333 533

17'3 13

<3333

'333

<'3333

<3 ('

3333

<'3(333

33

13

3(3

3)3

333

33.
333

175
345

Samoplo Rock
)num)b)r onot

M-A< 133 T~u

335 TKu
1367 E3w

337 1E3w
133 3371

13 '

49

73 333

73 73

(3-(3

33. 3
(3.1

37. 2

33.

(3.3
(3.2
(3.2

33.

33.7

133
19

22
27

9
31
133

233

A 3(3
34 53

33,3
3 55
161

TKu
TKu

TKu
TKu

PA'' 09(3 '-3

33)3 9 333 <'

333 TKu

3AT3(3 3tw

FeO
(33)

(3.16
(3.22

(3.133
(3.24
37. 27

(3.23
0.13
(3.23

(3.31
(3.31

Fe<'O,

(3.31
33.36

33.1(3

4.43

(3.32

24.13

2.33(

(3.77

K,O

3(31)

(3.31

73. ( 1

(3.31
33.31

(3.(34

(3.341
<3.(3]

(3.(32
<3.2 3

Na<O

(3.03

(3.01

(3.03
(3.31
(3.(3

<(3.71
(3.71

P.O.

(3.54
2.25
(3.63

(3.46

(3.19
(3.(3

-3 2.4

- 3.3
- 1.0

-3 1.(3
- 33.7

7.9

1.7
33.33

(3.73

(3.63
(3.63

(3.7
(3



S2. CHEMICAL ANALYSES OF COASTAL PLAIN SEDIMENTS (Continued)

7and l :111 I.n

Sand
(C1a y
171n

MAT 122
123
124
125
126

MAT 127
1 2(1
129
13(7
131

M(AT 1732
1 33
134
135
151

MAT 152
153
154

1 55
(56

M(AT 157
1 58
159

M11( (751
(761

>111 (762
(785

(766
067
(768

U,0. aU
(ppmn) (ppm)

4

4

4

4

'3-

3.7
3.7

4.0

TKu

Enw

En

lEn

E74

Et71

TEn

T~u

T~u

Qal
T~ua

E71

Ei

Clayn
Sand
Sand
Sand

(71 an

Sand

Clay

Sa17d

Sand

Sand

Clay

(1l0 (18,I

(7,11.8

(7.0 "1.5 '

17,1 71 .8 '
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- <(7(7
- <1(7(7

- <(1(7
-<1(7(7

:1(7
5(7

4(7

:1(
7(1

<111(1

<(0
<(7(7
<(7(7
<1 0(1

1(7(7

1 5(7

3(1

2(7(1

1 5(7

1(7

5(7
5(7

1 0(7

107

'((7

10 ((
10 ((
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A N DIX B-3. CHEMICAL ANALYSES OF METAMORPHIC ROCKS
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- (7.61
- (7.34
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APPENDIX B -3. C I ;ta AN ALYSES OF MEAMRP IC ROCKS (Continued)
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ppm) (ppm) ) %) (ppm) )ppmn (ppm) ) ppm) ppm) (ppm) (ppm)

3 4.2 3.3 "3).)1 23)P 7'' V'1 i'- '-

1 7.7 1.? 13. <.13) ""i" - )1 1
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APPENDIX B-4. CHEMI AL ANALYSS OF MONAZITE BELT ROCKS
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APPENDIX B-4. CHEMICAL ANALYSES OF MONAZITE BELT ROCKS (Continued)
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APPENDIX B-5. CHEMICAL ANALYSES OF OGLETHORPE COUNTY, GEORGIA, PROJECT
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Cranit 22

Soricito 22ch2it

12> (121pm) (ppm) ( )

apr2>2111 6 4.4 '3.1>
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2.29 0.2
22.09 11.5

1.36 3.07 3.34 0.20 0.03
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074 fg 1(2c2 2chi22t

*T3hose val 2< es rp p prrcent 2>>
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(ppmr) (lpm) (p) ( >( ( >) ( 9 ( () (.7 ( 4 (>2) (4M (
0.07 0.62
0.05 1.07
0.10 0.71

013

016

1-. P
0.13 0.07

(1.4'3
0.66
0.43
0.56
0. 74

0.62
7. 54
((.46
(2.64>7
11.43

3



APPENDIX B-6. CHEMICAL ANALYSES OF HANCOCK COUNTY, GEORGIA , PROJECT

Sample description
0308 eU K emh As B~a

(ppm) (ppm) )%) (ppm) (ppm) (ppm)
Bie Co Cr Cu

(ppm) (ppm) (ppm) (ppm)
F-e Mg Mn

(%) )( (ppm)
Mo Ni Pb Se

(ppm) (ppm) (ppm) (ppm)
Sr V Zn Zr

(ppm) (ppm) (ppm) (ppm)
CaO CO3 FeO Fe 2 O 3 K 2 0 Na2O P2Ob SO4 TiO2

Granite saprolite
Granite
Granite pegmatite
Granite pegniatite
Granite porphyry

Porphyritic granite
Sandstone

Porphyritic granite
Granite gneiass
Mica schist

Mica schist saprolite
Granite saprolite
Granite saprelite
Granite saprolite
Granite saprolite

MAE 416
417
418
419

MAK 162

MAE 163
MAT 064

065
066
067

MAT 0686
MHD 075

076
077
078

MHlD 079
080
081
082
083

MHD 084
085
086
087
088

gri
grl
gri
gri

gri

gri
Ei

gri

o r

pp
1

gri
gri
grl

gri

gri

gri
gri
grl
gr1

gri
TKu

gri

gri
gr1

11

4

19
40

4

8
7

28
3
4

3
3
4
7

10

11.3
3.1

21.0

22.9

5.6

3.2
3.9
4.7
4.3
3.9

11.2 3.6
4.3 0.4

13.0 3.7
3.8 3.7
3.5 2.6

31.7
20.9

21.0

18.2
15.6

5.1 0
5.2 <200

24.0 (200
12.0 <200
10.3 <200

3.4 0.4 10.7 <200
- - - 230

- - - 265
- - - 340

- - - 295

4
6

4

8
9

6
3
3
3

- 775
- 380

- 315

- 610

- 310

- 465
- 150

- 375
- 225
- 425

0 100

10

<10
200

100

500

150
145
235
355
330

325
340
345
195
175

360
160

97
1 95
305

70

41
89
46

84
54
45
67
59

58
53
65
55
65

0
<30

<10
<10
<1 0

<10
10

10

25
7

13
10

6
11
13

9
10

14
17

5

10

50

<10
<10
50

60
54
41
92
34

45
41

30
41

51

35
45

57
70

51

0

5
15
10

<10
30

25
31

33
39

32

34
31
36
42
45

35
35
39
41
64

2.0

1.0
20.0

1 .0
3.0

5.0

15.0
3.2
1.9
4.0

2.1

3.8
2.4
2.1
3.1
2.7

2.6
2.5
3.0
2.5
2.9

500

- 700

- 20

- 500

- 800

- 50

- 100

- 245

-295

- 1,580

- 220

- 195
- 425

- 455
- 235

- 365

- 395
- 285
- 215

- 950

-730

<3 15 46 <0.5

3
<10
<10
<1(1
<10

<10
15
15
23

16

36
21

17
29

37

22
11
20
14
24

15
<10

<10
<10
<10

20

23
32
39

30

35
30
23
38
43

29
27
37
40
37

63
10

20

10

30

10

42
39
96
48

96
57
50

89
50

78

32
50

52
67

500

<0.5 100

- 350

- ,150

- 150

- 150

200

<100
<100
<100
<1(0

<1 00
<1(0
<100
<1 00

<100

<100
<100
<100
<100

<100

319

41

50

10

<10
150

700

39
32
47
19

52
28

18
44

43

25
26
67
54
21

0 300 1.30

0

<200

<200
<200
<200

<200
68

99
100

76

135
110
190
165
105

135
89
93
1 50

115

0
<10

20

30

50

50

75

56
57
54

78
45
57
65
62

61
57
55
65

51

0.40
0.01
0.50
0.03
0.01

0.01
0.04

0.07
0.06
0.06

0.06
0. 14
0.11
0.07
0.06

0.09
0.04
0.06
0.08

0.12

1 .50

3.00
0.85
0.85
0.89
0.78

- - - 0.86
- - - 0.22
- - - 0.47
- - - (1.20
- - - 0.49

0.66
1.19
1.52
0.45
0.16

-0.99

- 0.23
- 0.15
- 0.20
- 2.50

MHlD 089 gri Granite saprolite 99 135 79 31 47 32 3.6 1,320 8 36 50 <100 130 160

15

Sample ROCK

number unit

Grantite

Granite
Or an ito
Grani to
Grani to

Grani to
Sand
Granite
Grant t
Grani to

saprol ito

saprol iteo

saprol ito

saproite

saproli to

saprolite

saprolite
saprolite
saproli to

0.00

<0.001

0.26
0.11
0.09
0.04

0.10
0.20
0.06
0.25
0.06

0.04
0.06
0.05
0.23
0.05

- 0.10
- 0.10
- 0.15
- 0.05
- 0.50

- 1.00
- 0.19
- 0.21
- 0.23
- 0.12

0.24
0.15
0. 12
0.19
0.26

- 0.14
- 0.22
- 0.38
- 0.42
- 0.13

97 0.09 0.36 0.51 0.59
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EXPLANATION

Area A Favorable for ailogenia depos ts near
Elberton Granite

Area B Favorable for alogenic deposit nea
Siloarn Granite

Area C Favorable tar allogenic deposits near
Sparta Granite

Area 0 Favorable tar allagenic deposits near
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Area E Favorable for allogenic deposits near
Cuffytown Creek Granite

Area F Fav*rable for sandstone deposits ia the
Coastal Ptain

Outcrop

- - -- - Subsurface e xtent of ureas favorable
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EXPLANATION

URANIUM OCCURRENCES
CLASSIFICATION

Sedimentary Plutonic Volcanic Other
Minor prospect or mineral
occurrenceL A 0
Significant prospect or mine
reporting minor production

Mine having production over A * -
200,000 pounds U

3
0 8

Mining Oiatrict

Plate 2. URANIUM OCCURRENCE
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Cook, 1967, socae 1.3 680.
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Crawford, Hurst,and FRumspott, 96~

Fountain, 1961, scale 80,000.
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