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T
.. MONAZITE IN PART OF THE SOUTHERN ATLANTIC COASTAL PLAIN

By Lincoln bryden
ABSTRACT

Sediments of the inner part of the southern Atlantic Coastal Plain have been sampled and examired
for monazite, Most of the samples were collected from the Tuscali)osa formation of Cretaceous age, McBean
and Barnwell formations of Eocene age, and Pleistocene deposits; a few samples were taken from ofher
formations and from Recent stream and flood-plain sediments, Samples were split, separated in bromoform,
and ghe heavy mineral suites were analyzed for radioactivity with a Geiger tube, The results of these
analyses were converted to percentages of monazite in heavy minerals, and these percentages were used
to calculate pdljhds of monazite per cubic yard of sediment,

A total of 456 samples was collected and has the following distribution among the sediments: 2'93
are.from the Tuscaloosa formation, 16 are from the McBean formation, 36 are from the Barnwell formétion,

Ry ) . .

and 40 are from Pleistocene deposits, Less than one-fourth of the samples (107) has: a tenor greater than
0,25 pound of monazite per cubic yard; the Tuscaloosa, McBean, and Barnwell formations are represented
resipectively by 76, 8, and 6 of these samples, and the remaining 16 came from Pleistbcene deposits, Only
10 samples contain 1 pound or more of monazite per cubic yard, The richest sample had 2,1 ;Jo:unds of
monazite per cubic yard, Since sampling was done rapidly as reconnaissance, no estimates can be made of
the resources available at the various tenors in ‘monazite, but it is thought that-these tenors have con-
siderablé lateral and vertical extent,

The monazite iﬂ these sediments presumably was derived principally from the two rﬁonazite belts
in the Piedmont (Mertié, 1953), but the geographic distribution of monazite in sediments along the
Coastal Plain does not suggest any particular part of one or both belts as the source, nor does it suggest the

way in which monazite was transported and deposited,
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All of the heavy mineral suites, except those taken from streams draining the Piedmont province,
contain essentially the same association of 'mfmevrals: ilmenite and lencoxens commonly make up half
or more of the suite, and the rest in order of abundance includes zircon, iutile, staurolite, kyanite,
sillimanite, téurmaline, and spinel, Stream and flood-plain sedimeﬁts brought from the Piedmont contain
these minerals plus.epidote, garnet, and hornblende, Streams rising within the Coastal Plain contain the

restricted suite and have more monazite in their heavy minerals than do the streams draining the Piedmont,

.

INTRODUCTION

The Atlgntic Coastal Plain, a physiographic province extending from New York to Alabama, is
boun@ed on the west and northwest along the Fall Line by the higher Piedmont physiographic province, and
on the east by the "A_mll'ai‘n‘tic Ocean, It is generally less than 300 feet in altigude and is characteristically
an area of plains and low hills,

Thet southern part of the Coastal Plain, f;rom North Carolina to Alabama, ranges from 100 to 200
miles in width and consists mostly of low, flat, often almost feainirureless plains, But bordering the Fall Line
is an inner belt of the Coastal Plain, 10 to 50 miles wide and higher in average altitude than the rest of
the Coastal Plain, Stream erosion has progressed much fuiri_zher and local relfef in some places reaches a
maximum of about 300 feet, \

™~

The area covered in this report (fig, 1) is essentially the inner belt, In South Carolina this inner

"belt has about the same boundaries as the Aiken Plateau, Richland Red Hills, High Hills of Santee, and

the Congaree Sand Hills described by Cooke (1936, fig, 1, p. 4. 9-11). In Georgia it corresponds to the F:f'":‘
Fall Line Hills, Fort Valley Plateau, and the Louisville Plateau of Cooke (1943;, p. 3). Beyond these

states the belt extends without ma‘jor topographic/ ch;nge to its Qgrthea.;stem end near Wilson, N, C,, and
southwestward it extends to the terminus of the";resexlx‘ work near Wetumpka, Ala, The southwestem'part
of the area covered in this report, particularly the part in Alabama.belongs properly to the Gulft Coastal’

Plain; but it is similar in geology, has furnished comparatively few samples, and is here included with the

Atlantic Coastal Plain,
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FIGURE |-INDEX MAP SHOWING THE AREA OF REPORT, OUTLINES OF DETAILED MAPS, AND -

MONAZITE BELTS OF THE PIEDMONT AS MAPPED BY MERTIE (1953).



Reconnaiss§née for monazite in sedimentary deposits along the Coastal Plain began in October 1952
and ended in May 1953, Most of this time was spent in a study of Pleistocene shore-line features, Clearly
marked topgggraphic features of this kind are genemll; confined to low alt;‘mudes and to t:he shoreward half
or quarter Of. the Coastal Plain, A short time was spent in the inrer half of ;he Coacgal Plain where 60
widely spacéd samples were collected and examined in the field, The results of this examination suggested
that, apart from monazite deposits associated with shere-line features near the coast,, the only other
deposits comparatively rich in monazite were to be found in the sediments of the inner belt of the Coastal
Plain near the Fall Line, The rocks of this belt were then sampled as extensively as time permitted, and
a few samples were taken outside it as spot-checks, Sampling was started -in March 1963 and finished im
early May 1953, Samples were analyzed for monazite betwe'enﬂ May and September, and preliminary
field determinatioﬁs of monazite were checked at that time,

This .work was done by the U, S, Geological Survey on behalf of the Division of Raw Materials of
the U, S, Atomic Energy Commission,

The Qriter was assisted by G, A, Miller ‘who .collected most of the samples and helped with the
laboratglry work, The writer’s wife, Clarissa Dryden, was associated with the work throughoﬁt and niaterially

assisted in its completion,

GENERAL GEOLOGY

Tﬁe topography which characterizes the inner belt of the Coastal Plain is developed principally on
rocks of the Tuscaloosa, McBean, and Bra.nwell formations; to a minor extent it is formed on Pleistocene
deposits,

The Tuscaloosa formation of Cretaceous age is the oldest sedimentary formation of the southern
Coastal Plain :i;rxd lies on the crystalline rocks of the Piedmont province, It dips gently seaward and passes
below succéssively younger Cretaceous formations in that direction, Typically, as in Ailébama,the
Cretaceous formations are succeede.d in outcrop shoreward by successively younger Tertiary formations, But
in pa‘rts of South Cérol:ina and Georgia, the Eocene McBean and Barnwell ?Ormations are vwidely transgréssive;

the Barnwell in places overlaps all older Coastal Plain rocks and lies directly on the crystalline rocks of the
Piedmont,



Pleistocene deposits are rather widespread in the inner ‘be‘l’t’t in North Carclina and in the northeastern
part of South Carolina, Northeast of Wilson, N, C,, they a‘re‘ essentially pndissected, thus forming the
northeastern boundary of the inner belt, Southméstward from South Carolina they crop out farther and

farihier shoreward, so that they occur in very small areas or are absent in the southwestern ;part of the inner
belt,

The geology of the inner belt and of the Coastal Plain as a whole has been described in a number
of réportso Most useful in the present work ‘are those by S&éphenson (1912; 1926) and Cooke (1926; 1936_;
1943) whoseA geologic maps were used to 'fideﬁtify the fo.rmations sampled. A geologic map of the N;)rth |
Carolina Coastal Plain by Berry (1949) also was used,

The Tuscaloosa formation has afforded 293 of the 456 samples collected along the inner half of the
Coastal Plain, and of the 293 samples, 76 contain more than 0,25 pound of monazite per cubic yard of
rock, The lixﬁology of the formation has been described in the reports cited; they stress its extreme
variabilﬁty° Typically, the formatiocn consists largely of sand that is almost never pure enough- to flow
readily through the fingers but contains enough silt or clay to make it look and feel mealy, Pebbles, which

- are common constituents, are in places segregated in well -defined i)ebble beds but more generally are
scattered through finer materials, Lenses of clay, locally sufficiently thick and pure to be commercially
valuable, appear to be interbedded with coarser sediments, Cressbedding, lensing, and channeling are
exposed in almost every outcrop,

All the other pre-Pleistocene formations are commonly well-bedded, contain pebbles or pebble beds
only as: rare constituents, and typically lack crossbedding, lensing, and channeling, These formations éan
be distinguished from the Tuscéloosa formaticn without difficulty,.

The McBean formation of Eocene age is made up dominantly of fire- to medium-grained sand and
is typically yellowish or greenish, The Barnwell fdrmation of Eocene age is an argillaceous‘;and which
weathers bright red and is more resistant to.erosion or slumping than either the Tuscaloosa or McBean formations,
Though these two Eocene formations are not nearly as extensive in outcrop as the Tuscaloosa formation, they
are important in that they contain comparatively high quantities of monazite at many localities, Of the

16 samples from the McBean formation and 36 from the Barnwell formation, 8 and 6 samples respectlvely con-,
tained more than 0.25 pound of monazite per cubic yard of sediment,

1



The Pleistocene deposits consist of layers of fai.‘ﬂy _w,ell-Bedded pebbles, sand, and clay, Some
of these beds, particularly those containing coarse 'ﬁ&nd and pebbles.’ are so much like beds of the Tuscaloosa
formation that at places it is difficult or imposs:ible to tell them apart, The writer found this especially
true in unmapped outliers on the crystalline rocks of the Pledmont provi‘néec Of the 40 samples of Pleistocem_a
sediments studied, 16 contained more than 0,25 pound of monazite per cubic yard of rock,

Other Cretaceous deposits (Black Cree.kv Peedee, Eutaw, Ripley, and Pro;lidence formations) were
the source of 13 samples used for radioactivity analyéis, Eleven samples were taken from other Teﬁiary_
sediments (Black Mingo, Wilcox, Clayton, Naheola, Nz:mafaiia° Tuscahoma, Glendon, and Yorktown
formations), and 47 specimens came from Recent deposits in streams and flood plains, Table 1 gives

the distribution by state and formation,

FIELD AND LABORATORY METHODS

Sampling
Sampling within the inner belt was planned from a general knowledge tﬁat some heavy mineral

suites from the Tuscaloosa formation contain significant quantities of monazite, and from field examination
of 60 widespread samples, These samples.confi.r.med reports of monazite in the Tuscaloosa formation, but
they further showed th_at other rocks of the innér belt--notably the McBean and Barnwell formations, and
Pleistocene deposits--might contain equal or larger amounts of monazite,

' Sampling was; carried out by reconnaissance methods along public rcads and at avai}able exposures,
The rocks were‘ identified principally by reference to published small-scale geologic maps, Topographic
maps were not available; therefore, the samples lack vertical control, Most samples collected were channel:

samples and represent about 5 feet of thickness; no sample was taken from less than 2 feet of rock,
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The sampling is not strictly representative of tixe rocks of the inner belt for several reasons, Sample
localities are widely spaced in some areas because prevailing low relief results in an absence of natural cr
artificial exposures, The writer believes that the low relief is developéd principally en more or less pure
sand lacking other sizes of particles, thus this size of material has not been sampled as widely as it occurs,
But the samples that were collected came principally from exposed sediments of sand size and avoided
either clay lenses.or beds of coarse pebbles, Preliminary sampling had shown that very fine or very coarse
sediments were likely to contain a smaller proportion of moﬁazie:e than material of predomirantly sand size,
Such non-representative sampling would result in repox:ting too much monazite in the deposits of a given large

area,

! '~ Spiitring and bromoform separation

Splitting and bromoform separation of collected samples were used to get a suite of heavy minerals

from the minus 0,5 mm fraction of the sample suitable in size for analysis for radioactivity,

It was necessary to test a heavy mineral suite weighing at least 0,06 g, To get this amount of heavy
minerals from the minus 0,5 mm fraction of the sediment studied, assuming that the minimum average ienor
of the samples was 0,2 percent of heavy minerals in the minus 0,5 mm fraction, the weiéht of this minus
0.5 mm fra.ction woiuld have to be at least 25 g, If the original sample is all sand smallgf than 0,5 mm,
the final split itself should weight 25 g; if a considerable I.aart of .the originai sample consists of coarser
material, the final split should be such a size that it will contain 25 g of minus 0,5 mm material,

Splitting was done with a Jones 8 by 10 inch splitier, The final split was screened through a 0,5 mm
sievev, percentages of plus and rﬁinus fractions were estimated, and the material larger than 0,5 mm was

discarded, To check the estimates, all samples with a tenor in monazite of 0, & pound or more per cubic

yard were re~split and the minus and plus 0,5 mm fractions weighed,
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I‘hese{check weighings revea\l\ed a systematic error in the direction of too large a percentage reported
as minus 0,5 mm, and consequently too great an amount of monazite reported per cubic yard, Of the 53 .
samples re-split and weighed, 49 gave too high a reading for monazite, The average error is 12, 5 percent,
For any one sample it is impossible to corﬁ*‘e'c‘t‘the‘reportted! tenor in rponazite unless the original sampie
is re-split, screened, and the minus and plus 0,5 mm fracitions wéighed. In table 1 all figures for monazite
showing 0,5 pound or more per cubic .yard have been corrected by weighing, so that the emro;'é"aiscussed
here have been el.iminated in thoset.figureso The following samples have been corrected in the same way;
North Carolina; 102A, South Carolina, 144, 193B, 205, 257, 258, 285, 289, 303, and 316; Georgia,
352 anci 368, g
The minus 0,5 mm fraction of the final split was weighed, the heavy minerals separated in
bromoform and weighed, and the percent of heavy minerals in the fraction calculated, This result
multiplied by the percent of the original sample which ic minus 0,5 mm iz size gives the percent of heavy
minerals.in the sediment, Occasional checks for total heavy minerals and for monazite majde. on the

discarded plus 0,5 mm matetial showed that nearly all of it was practically free of heavy minerals and

none of it contained monazite,

Detémmination of monazite content

The weight percentage of monazite in a heavy mineral suite was determined by radioactivity
Emalysis,, In this method fhe heavy mineral sample ;.'equixes no special preparation, the only restriction
being that its weight must be kept within certain limits, The samples were mounted in stainless steél
planchets which were placed in a sample and tube holder, They were then counted using a 3,5 mg/cm2
end window tube connected to a decimal scaler, To make the results of this type'of assay comparable
to determinations made by other methods, certain assumptions must be made,

The fir‘st“ assumption is that monazite is the one and only source of radioactivity measured, This
assumption is not strictly true, but the lines of evidence used in establishing the conversion factor discussed
below suggest that it can be used as an approximation, More than 100 assayed sarhples were examined undér

the microscope, and apart from monazite, no minerals known to be radicactive were recognized; about 50
of these samples in which no monazite was seen gave no appreciable radiation,
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Second, in converting radiation counts imo percentages of monazite and thence .into pounds per
cubic yard, the assumption has been made that all monazite contains an equal quantity of radioactive
material per unit weight of mineral, Mertie (1953, P. 12) has shown that this quantity varies rather wiciely
in material from narrowly restricted sdurces, But Hangen and Cuppels (1954, p, 20; w.ritten ‘communica&ion,
1958) and Hansen and-Whit'e (written communication, 1954), have shown that in large alluvial placefs
where the distributive province 6f the stream covers tens of square ;mileé, the composition of the monaéite
does not vary between such wide limits among samplés, This appéars to be the resuit of mechanical mixing
of monazite froﬁ different sources, It is assumed that 2 wider and more >pexrfect mechanical Elending of

monazite along ancient strands has further reduced the differences between samples, and that though the

results of the radioactivity analysis cannot be strictly comparable from sample to sample, they are close

[
enough for estimates of inferred pefceniages of monazite, ! !

Third, it was assumed that all the radiation from monazite came from thorium or its decay products, .

But Mertie (1953, p. 12) has shown that as much as 12 percent vanci an average of about 7 percent of the
radioait.:.tive material is uranium,

Fourth, that no heavy mineral sample was thick enough A?t<i> absorb an appreciéble amount of the
radiation be\_i_ng éounted, | To test this assumption, 10 samples wera:a assayed, In.each case, the same .
heavy mineral suite was used, but the weights were s‘uccessively 0,05¢g, 0.1g, 0,2 g, 0.4g, and 0,8 g,
From 0,05 g to 0.2 -8 radiation counts per unit weight remained. abfznut “thz rsame but above 0,2.g. " :
the céums per unit weight decreased i)rogressively., Forthe 10 sarﬁples tested, there was no significant
abso;:pt'ion of radiation within the sample as long as the weight limit lay between 0,05 to 0,2g, Since all
oth/er heavy mineral samples were essentially similar in mineral composition (bulk de.néity) and were kept

|-
within these weight 1imits, it has been assumed that no large counting error has been made through radiation

absorption within the sample,

In making a count with a sample containing monazite, the total count is higher than the background;

subtracting the background gives the net count, This net count, however, fs a function of sample size; 7 .
; \

j

dividing it by the weight of the 'safhple gives the net count per unit weight, which is a value expressing

the relative proportion of monazite present,

-
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- 'Net couns: per unit wei'ghtare comparable, so that a sample with twice the count of another
contains approximately twice as high'a percentage of monazite, Although they-are proportional to

percentages, the net counts per unit weight are not themhselves percentages, and a-factor must be used to

N
\
4

cqnvert them, The conversion factor lised in this work was obtained through several methods, One was
a weight percentage of monazite (and no other radioactive rnaterial) in a heavy mineral suite furnished by
the Brookhaven\ National Laboratory, Long Island, N, Y,; their"flgures were checked against our own assay
ot the sample, Another method was.to determine the net counts pet unit weight of pure monazite and
compare these figures with assays of suites cf known composition, Another was the chefsck of the net counts
‘ per' unit weight against composition determined by grain c’ountsv under the microscope, The different
methods all yielded about the same figure: the net count per unit weignt multiplied by 0, 7 is equal toA'the
percentage of monazite in the heavy rn.inetal suites from the area studied, | |
The limits of error in the radiation count of any sample were determined from the percentage of
monazite in heavy minerals as given in table 1, For example, sample 58 has 1.4 percent of monazite in
heavy minerals, which means 1,4 divided by 0,7, ‘or net count per unit weight of 2,0, sméé"- tlle.,.WGigl'lt
of heavy mmeral samples is not given, the error must be calculated on the assumption that any sample
' 'welghed between 0 05 gand 0,2 g, If it weighed 0,05 g. the net count was 2,0 x 0,05, or a’ rate of 0 10
. ;-counts per.second, or a\sample count of 50 in the 500-=econd interval used for countmg each sample or
"bacltgtoundo ’A backgtound count of 425 was.obtained just before- the sarnple was assayed, s0 the'total
. . sarnple and nackgtcund count would have been 425 plus 50, or 4'75, The error in this ~count is 4,59 percent,

and the rate is 0, 95, To obtam a sxmllar rate. for the $ample alone, the background value whose rate is

0, 85# (R 04 is subtracted from 0, 95+ 0, 04 giving 0, 10+ l/(o 0436)2 + (0 0412) ,0r0,10+0, 06 i

,\_

the counting error here is so large that the significance of the rate due'to 3amp1e alone may be questxoned.;
But if the sample weight is 0,2g, the rate for sample and background is 1, 25+ 0,05, and the rate for sample ,'
alone is 0.40 %+ 0,06, the percentage error being approximately one-quarter. as large as for the 0, 05~g-sample°'

These. counting errors directly affect the values of percentage of monazite in heavy minerals, and ‘the tenor
of the sediment in monazite itable 1). In the 0.05 gheavy mineral sample,. the value of 1o 4 percent given in table -
1 will vary from 0, 56 to 2, 24 pexcent and the tenor in monazite from 0,01'to 0, 05 pound per cubic yard, For the
0.2 g heavy mineral sample, correspondmg figures are 1,17 to 1,63 percent, and 0,03 to 0,04 pound,

i
t
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’ These figures show that small net counts (or small total counts for 500 seconds) mean large counting
errors, Small net counts result from heavy mineral samp]les of small weight, from low tenor in monazite,
or from both, Monazite content is, of cousse, the answer SOUENT in éhis work, and there is na way to contrel
it, The :w'éight of most heavy mineral samples was kept between 0,05 g and 0,2 g, However, 62 of the
456 samples; assayed weighed less than 0,05 g, They ares Ndrth Carolina 11, 17, 33, 55, 67, 898, 11,

79, 103; South Carolina, 131, 135, 136, 140, 142, 147, 150 , 155, 173, 178, 184A, 186, 187, 197, 215,
218, 227, 230B, 238, 240, 245, 258, 260, 262, 266, 283, 288, 295, 298, 300, 312, 315, 318, 318;
Georgi'a.325, 326, 327, 333A, 335, 338B, 343, 34%, 3.46,, 349, 366, 378, 388, 383A; Alabama 395, 410,
412, 414, 411, |

The count;i.ng error in analysis of thcse.samples was so large that perhaps they shouid have been
révdbne from the'beginning, so as to secure a larger heavy mineral sample for assay, However, it is
precisely such samples, with unusually low percentages of heavy minerals, that are of little or no interest
in the pres'ent work, for even with an average content of monazﬁté in heavy minerals they yield low values
of monazite per cubic yard, Large heavy mineral sampﬁcs“ e‘::dnw‘inviﬂg little or no monazite, likewise are
subject to large counting errors; these samples, also, are of little interest for the present report, and no
attempt has been made to reduce the coummg errors in efther instance,

For the 107 samples with apparent tenor in monazite of 0,25 pound or more per cubic yard (table 2),
the heavy minerals coﬁtaih an average of 4,5 percent monazite, This gix)es a net count per unit weight of
6,4', .and if we assume for the present calculation an average heavy mineral weight of 0,125 g, the average
net count woﬁld be 0, 80 count per second, of 40C counts for the 500-second interval, The total of samplé
and background count (assumed to be the same as above ) would be 400 plus 425, or 825, and the error ;for
this‘ count will be 3,48 percent, The rate for the total count is 1,85 + 0,06 and subtracting the background
rate, as b?jt;'ore, the rate for sample alone is 0,80 + 0,07, It should be stressed that this value is an average

one for the 107 samples, and the errors for this group will be smaller than for the other 349 samples,
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DISTRIBUTION OF MONAZITE

The localities sampled are shown on parts of four state maps (figs., 2,> 3, 4, and 5), Numbers 1
through 123 are in North Carolina, 124 through 320 in South Carolina, 321 through 389 in Georgia, and
390 through 419 in Alabama, If more thar one sample was taken from the same loca’lity, each sample”’
has an A, B, or C added to the number, "From a total of 419’ localities 456 samples have been collected
and analyze\d‘, |

For most sample localities shown on the figures 2, 3, 4, and 5, three numbers are given, The top
one is the sample number, The middle nu‘mber'is the 'percentage. of monazite in heavy minerals, and the
bottem number is pounds of monazite per cubic yard of rock, Pou::lldage was not calculated for a g;;)up of
non_-representa}i've samples consisting of natural concentrates, selected} parts of rock rich in heavy minerals;

waste washings from quarries, and heavy mineral streaks in gutters, Tenors are calculated using'/szsm)'."‘f«-

pounds as the weight of a cubic yard of sediment in place,

.Relation to grain size of sediments

Relationships among grain size of the sediments, percents of heavy minerals, aﬁd percents of »

| .
~ monazite in the heavy minerals and in the rocks are given in table 3 for 154‘ samples from the Tuscaloosa
formation in South CarolinaA° Percents of heavy minerals in the minus 0, 5 mm fraction increase on the
average with an increase in the grain size of the sediment, For exémple, the top seven numbers.in column
three (67 samples) average 0,69 percent of heavy minerals in the minus 0, s mm fraction, whereas the
bottom s\eve‘n (10 sa@ples) average 0,42 percent, The pex:centa'ge; of monazite in the heavy minerals
(c_olumnvfour) also increases in coarser grain sizes: the £op seven percentages in this column av‘erage.‘~
3;,48 pefcent . and the bottom seven average 2, 68 percént, “When the percent of monazite in the rock 15 '
calculated by multiplying the second, third, and fourth columns, the resulting. products show large
differences in percent of monazite in sediments in the various size categories, Thus, in genergl, the
coarse~-grained and fine-grained rocks seem to contain about the same proportions «of this mineral, But, as '
appears to be the case, grains of monazite in the inner belt of the Coastal Plain are smaller than 0,5 rmm, ..

The rocks having no constituents this size will have no monazite,
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The grain size and monazite content 61? the Tuscaloosa and other formations within the inner belt
differ from that of placers in Pleistocene deposits nearer E"né Atlantic coast, The sand in these placeis is
probably all smaller than 0,5 mm in grgin size with the exception of some of the sand at Trail Ridge,

Clay County, Fla, Monazite grains from the Pleistocene sediments aré small; 95 percent of them from one
placer sample pass through a 0,125 mm sieve, Grains of monazite from the Tuscaloosa formation are
larger than this, No study of their size distribution was made, but it has been observed that many of them
are in the ramge'o° 25-0,5 mm, The sands of the Pleistocene deposits, unlike those of the Tuscaloosa
formation, are well-sorted and appear to have beeﬁv worked and reworked, It may be that abrasion during
this process diminished the size of the monazite grains; this wear and ensuing destruction may also account
for the fact that monazite is less coiinmon in the Pleistocene deposits than in the Tuscaloosa, McBean, and

Barnwell formations,

Geographic distribution of monazite ‘

,Monazité in the Tuscaloosa formation and other sediments sampled is thought to have been derived
from monazite=bearing rocks in the Piedmont that have been shc»wn‘(Menie,, 1983, pl, 1) to occur principally
in an eastern and a western belt (fig, 1), The data shown on figures 2-5 do not suggest derivation from any
particular part or parts of these belts, or the direction or means by which sediment was traﬁspor’:ed from
them to the Coastal Plain, However, most of the saﬁmpies have been examined only for the amount of

\

contained monazite, and the dat’ar do not show whether study of the heavy mineral suites as a whole, or

other lithologic studies, would reveal more closely the souices or the ways in which monazite was depositéd

in the Coastal Plain sediments,

“North Caxo]iﬁa

East of a north-southline just €ast-of Fayet{evﬁie‘, N, C,., in the northeastern corner of the area

covered by figure 2 the tenor‘of the sediments in monazite is comparatively low chiefly because of a low
percentage of monazite in the heavy minerals, Such low percentages would not be expected if the past

drainage had been similar to that of the present and if the eastern monazite belt had been yielding appreciably ‘

monazite-bearing sediment to the Coastal Plain,
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The tenor of the monazite-bearing sediments generally is distinctly hi.ghér southwest of the eastern
monazite belt and'southwest from the longfw;Jde of Fayetteville, and some of the highest tenors are fqund
between that community and the N, C, - S, C, state line, More than 1 pound of monazite per cubic
yard is in the three samples nqmberéd 51, 62, and 64 which are from respectively: pink to yellow, silty,
fine-grained sand; silty, pebl:oly° arkosic sand with local E.Jekgistof limonitic sandstone; and orange to olive,

pebbly, silty, fine-grained sand,

South Carolina

A group of monazite-bearing samples of ‘compa‘ratively High tenor gccurs near the northeastern
corner of the area in South Carolina (fig, 3). Sample 125, aithough mapped as Tuscaloosa by Cooke
(1936, pl. 2), was judged by the collector to be Pleistocene, because it consistzd of loose, yellow,
fine-grained sanq,’ About 20 miles west of the Pee Dee River, a large number of samples contain half a
pound or more of n{ér;az};té; §f these, nur_pber 13"7 is exceptionally rich in monazite, This sample is a
red, silty, pebbly sand from the basé“of the Tuscaloosl';a -fOIl’;latibn, The Pee Dee River, by way of ‘t'he
Yadkin River, now drains one of the narrow parts of the western monazite belt, Perhaps a ‘more easterly
s;rstem of drainage existed in Tuscaloosa time and transported monazite from wider parts of the belt around
the present boundary between North and South Carolina,

The tenor of monazite -bearing sediments is iow in the area west of the Peg Dee River to the ﬁest
side of the ‘Lynches River; thence the tenor increases east of the Wateree Rivér in samples 232, 212, 234,
235, and 529, Samples 238 and 271 have exceptionally high percenfages of monazite in h?avy minerals;

!

sampie 238 was the second highest of those tested, Westward to the Congaree River, values are rather
- - l\
consistently low for both percent of monazite in the heavy minerals and pounds of monazite per cubic
yafd of sediment, . E -
West of the Congaree River is a large area in which there are many samples with high tenors, More
detailed work should be done in this part of South Carolina, because the high monazite tenors are in three
formations: the Tuscaloosa, the McBean, and the Barnwell, - The Congaree and its tributaries drain the

bl
widest part of the western monazite belt, and high monazite values in nearby Coastal Plain ‘rocks suggest

alarge source area for monazite and a similar drainage in the past, The McBean and Barnwell formations may
have derived their monazite by erosion and re-deposition -of Tuscaloosa materials,
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Samples witﬁ comparatively little monazite characterize that part of South Carolina between the
rich area west of the Congaree River and the State boundary with Georgia, - In this laige expanse only
locality 314 is outstanding for monazite, but a few oth@ places (samples 279, 303, and 313) have about
0.5 pound of monazite per cubic yard, Sediments in this southwestern part of South Carolina contain less

monazite than those in any area of comparable size sampled in the present work,

" Georgia

Samples (fig. 4) from the Tuscaloosa formation in Georgia contain about the same amount of monazite
per cubic yard as do samples from the same formation in South Cgmiina; the tenors are about 0,3 and 0,25
pound respectively, Northeast of the Ogeechee River only two samples from the Tuscaloosa formation,
nos, 321 and 325, have more than the average amount of monazite,

The distribution of monazite in Georgia, apart from .mig northeastern section, has no distinctive
pattern, Only two samples, nos, 377 and 386, contain more than a pouné of monazite per cubic yard,
Number 377, from the Tuscalcosa formation, is a pink to orange silty sand, with 98 percent passing through
the 0,5 mm sieve, Sample 386, wﬁich contains 2,10 pounds of monazite per cubic yard, comes from the
base of the Tuscaloosa and is the richest sample taken, When the sample was colllécted some of the larger
pebbles in the pebbly sand were excluded from the samﬂmgo It is estimated that the monazite content of
a more representative sample would be less than 2 pou@ds but would still be unusually high, Sample 389,
although containing less than a pound of monazite per cubic yard of sediment, has the highest percentage of

monazite in heavy rminerals (11,9 p,ercém) found in the present work,

'

Alabama
The 17 samples of the Tuscaloosa formation taken in Alabama (fig, 5) have an average monazite
content of only 0.1 pound per cubic yard, This relatively low tenor is due in part to a low percentage of
monazite in the heavy minerals, The samples from Alabama average only 2 percent monazite in the
héavy-minerals, whereas the 154 samples from the Tuscaloosa formation in South Carolina average 3

percent, It is difficult to explain such low content, simce all samples lie comparatively close to a wide

part of Mertie’s §1953) western monazite belt, Further, monazite content decreases westward in Alabama,
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desi:ite the fact that such samples as 390, 391, and 392 come from very close to the overlapped end of the
monazite belt, Possible explanations for low monazite .c,ontemt in i;hese samples include: low average tenor.
in monazite among the rocks in the southwestern part of the western monazite belt; and this part of the
monazite belt may have been covered dﬁrimg Tuscaloosa t)?.ll"neD initially, perhaps, by the lowest beds of the

formation itself,

Grade. and size . of placers

t

' S.ediments containing 1 percent of heavy mﬁneréls or more possibly ‘might be called placers because
they have a concentration of heavy minerals wéll above the average for Coastal Plain sediments, Of the
456 samples examined, only 34 contain between 1 and 2 percent of _heavfminerals, and only 5 contain 2
percent or more, Monazite is usually present as only a few bgrcemt of the heavy minerals; in 154 samples
of the Tuscaloosa formation in South Carolina, for example, l‘it averages 3 percent, and the two highest
values found in the present work are 11,9 an;i 10,1 percent, | In terms of monazite content of rock, the 154
South Carolina samples from the Tuscaloosa formation average about 0‘., 25 pound per cubic yard, and the
‘two samples with 11,9 and 10,1 percent of monazite in heavy mi'nerals comain about 0, 8 pound per cubic
yard, |
The location of all samples with a content of 0,25 pound or more is given in detail in table 2, The
richest sample examined gave 2,1 pounds per cubic yard; richer 0;168 might be found by additional investiga~
tions, . . . ; -
. éome of £he samplés reported here are possibly of commercial or near-commercial grade, but
additional field and laboratory work will be necessary to establish reliable figures for tonnage,
The data given on the maps and in the tables are ‘discret.e values, periaining only to the samples from
the localities iﬁdicated, They do not imply that the monazite content shown for ‘two localities is :: - -
rmaintained.rbetween: “thiem; - ot - that “the cortent “betwéén " theiiis an avetage of the two? values,” That:
valiless, may? be* moresor ~1e85¢ constane beewest "two Hlocalities - is. suggested -by: data- fromi:sariples
18

321 yand>*322;. ‘The heavy mineralosuite of-samplé: 321 is almost all staurolite, Sample 322, taken’
. 4

about 5 miles away, shows a similar high percentage of staurolite, These two samples are the only ones with
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this .exceptionally heavy mineral suite, and the implication is that the high staurolite tenor may be wide-

\
}

spreaa in this area, By extension, the monazite témr may behave in similar fashion, though there are no
specific data to support this assumption,

There are few localities that give information about vertical distribution of the monazite., One of
the best is locality 314 (Barnwellbfolxmaﬁion, South Carolina), Sémble 314C was taken 15 feet above 314B;
the two have almost identical percentages of monazite and both have high tenors in monazite, Another
locality where the samples have almost the same percentages of monazite is 337 (McBean formation,
Georgia) where samt‘»le 33'7A; was taken 20 feet stratigraphically higher'mhan 337B, Sample 337A is finer
gfained than 3378 émd ha§ a somewhat higher percentz;xge of heavy mineralsy consequently, it has a higher

monazite tenor, At these two localities and at other places the vertical continuity of monazite tenors

e

between the samples has not been proved, but there is no reason to assume that such tenors are restricted to
the s;a’mpled ir;tervals only, However, samples 118, North Carolina, and 128, South Carolina (bb‘th from
the Tﬁscéﬂoosa formation), are about 50 {eet apart stratigraphically, but their tenors in monaéime are quiie .
different, » - 7 \
Samples have been collected from both Pliestocene and Tuscaloosa sediments (nos, 72, 81, 87, 89,
101, 102, 106, and 112) at the same localities, and the .paired samples are usually quite sirnilar with
respect to amount of contained monazite, This suggests that the Pleistocene material is made up in large
part of reworked Tuscaloosa formation,
The data given above and on the maps suggest considerable vertical and lateral extent of highmuﬁt-

azitetenorsat certain 1ocalities and suggest that such values are maintainéd betweensome closely-spaced

!
!

localities,
Promising areas for further work are outlined in figures 2 to 5, and in the discussion of geographic

distributien, The formations which unconformably overtie the Tuscaloosa formation and which presumably
‘:i’;:ﬂ‘
y

are made up in consjdérable part of reworked materidl from the Tuscaloosa formation are .particularly )
A
promising, The 5 samples of the Mc:Be_an formation in South Carolina have an average tenor of 0, 7 pound
monazite per cubic yard, These formations probably have their highest tenors near the contact with the .
Tuscaloosa formation; aﬁd presumably, because of their regﬁlar bedding, such high content would continue

laterally for a considerable distance,
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Monaz.it?ei‘cibsnzi'ké’&em Stream sediments axnd fiood plains

Essentially one heavy mineral suite characterizes all the formations sampled for this report, The
only=different suite, co;ltainingft epidote, hornblende, and .gamett in addition mé the usual heavy minerals,
is found in the sediments and flood plains of streams tha\tvdmin Rl;é Piedmont province, The monazite
content i§ different for the two suimes‘of heavy minerals, Of ten alluvial .depos'its sampled in South Carolina
along streams that flow from the Piedmont itﬁm&g\and across the «Coastal Plain, the average suite of heavy
minerals contained only 0, 25. percent of monazite, No monazite was in 6 of the 10 samples, Streams
that head within the Coastal Plain were sampléd at 8 places and have an average of 3, 7 percent of monazite
in the heavy mineral fraction, The poorest-sample conitlai-ns 1.3 percent of monazite in the heavy fraction,

There are many possible reasons for this differencé in monazite content, One may be the method
of collecting, Most of the sgrééms that drain the Piedmont province are large, are bordered by swamp, and
are diffichl{t to sample, At many places samples from these streams meblresent sediments deposited during
ovérbapk floods and might not contain monazite, However, this explanation seems inadequate, since

samples from streams rising in the Piedmont actually contain a higher proportion of heavy minerals than

samples from streams that flow only in the Coastal Plain, The ratio is 2, 7 percent to 1,3 percent,
Another possibility is that some morazite~-poor streams from the Piedmont do not reach and drain monazite~-
bearing rocks, Of the 10 samples examined, however, 6 came from rivers forming the Wateree-Congaree

system, which drains the widest part of the western monazite belt, Whatever the explanation for lack of

/
v

monazite, it is clear that the larger streams from the Piedmont are not receiving a very high proportion of
- their sediment locally from the Tuscaloosa and other monazite-bearing formations of the Coastal Plain,
OTHER MINERAL PRODUCTS
Other minerals and rmaterials associated with monazite may be salable as coproducts cx byproducts

under favorable circumstances, The most salable commodities are sand and gravel, the titanium-bearing

minerals, zircon, and the high-alumina minerals,



Sand and gravel are widely mined in operations that range in size from small pits supplying local
ro;d material to quarries reported to: pr.oduceb several Ihousénd tons a day, None of the samples showing
highest percentages of monazite in the heavy minerals came from quarries, but a high content of monazite
might make it possible to work ground for sand, gmvelv and monazite where it is currently uneconomical to
mine for sand and gravel alone,
The titanium-bearing minerals ilmenite, leucoxene, and rutile are the most i_mportant.industxial
minerals in the sediments, and their value to industry deper;“'ds upon the quantity of. contained titania,
Estimates were made of the quantity of titanium-bear.ing minerﬁls in the heavy fractions of 12 samples from
the Tus;:aloosa formation (nos, 51, 62, 64, 137, 157, 170, 193B, 334A, 350, 359, 368, and 386) in AN
North Carolina, South Carolina, and Georgia, They were chosen because they generally have a highgr

percentage of monazite than average, the percent of opaques (dominantly ilmenite and leucoxene) varied

from 41 to 78 and averaged 55,5, Rutile made up 2,3 to 11, 7 percent of the heavy minerals and averaged

5,1 percent, No determinations of titanium dioxide were made in connection with this work,

Zircon averaged 20,5 percent and ranged in abu‘nda‘:nce from 9,0 i)ercem to 32, 6 percent of the
heavy fraction in the same 12 samples,

The high-alumina minerals include kyanité, sillimanite, and staurolite, and all range widely in *
their percent distribution in these 12 samples, Staurolite m;de up 0,3 to 13, 7 percent of the heavy minerals
in the 12 samples and averaged 2,8 percent, Kyanite and sillimanite together form less than 2 percent
of the heavy minera‘ls in eight samples but are 6,5, 10,1, 9 5, and 7,5 of the heavy fraction in the other ™
samples,

| A sample fro‘m the Barnwell formation in South Carolina and a sample from Pleistocene sediments
inv.North Carolina show the same minerals in percentages not very different from those given for ihe 12
from the Tuscaloosa formation,
Deposits whose income will derive from several coproducts appear to be the only sourcé 6f monazite \\

)

along the inner belt of the Coastal Plain, Deposits economicélly dependent only on monazite will not be

found there,
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Table 1, --Distribution of monazite arhong the heavy minerals and sediments in
' part of the southern Atlantic Coastal Plain, _/

o

Peicentage Heavy Heavy Monazite ° Monazite - -Monazite

: of sample minerals in ‘minerals in heavy in per ciibic yard
Sample 40,5 mm <0,5mm | " in rock minerals:  sediment  .of ssdiment
_ ... humber -~ in gize . size (percent). {perceat):. _  (percent) (percent) - (1Bs,) .

7

' NORTH CAROLINA
Tuascaloosa formation

8 40 0.9 0.4 " 0,3 0,001 0,03

10 35 0.75 0,26 | 0.8 ,002 0.05
18 85 1,5 1.3 0.5 ,007 0.18
19 90 o4 0, 36 0.0 300 0.00
20 75 0.5 0,38 0.0 .00 - 0,00
21 33 0.3 0,25 0.0 .00 0,00
22 60 1.3 9,178 0.2 ..002 0,05
23 - 85 0.04 2,03 0,0 .00 0.00
24 50 0,25 . 0,13 0.2 . 0003 0,01,
26 93 0,21 0.2 0.4 ,001 0,03
27 45 0,11 9,05 0.0 .00 0,00
28 72 1,85 1,33 0.1 . 002 0,05
30 90 0,08 0,07 1.2 .0008 0,02
31 65 1.1 0.7 0.0 .00 0,00
33 95 0.08 0.07 3.2 ,002 0.05
34 40 0.4 0,18 0.4 . 0008 0,02
35 59 0,02 ~ o.0i 0.0 .00 0,00
37 : 80 0.38 0.3 | 0.8 .003 0,08
38 : 45 0,53 0,24 0.4 . 001 0,03
39 55 0.8 0,17 1.8 .002 0.05

_/ Dashes indicate value not determined
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Table 1, “Dimﬁbmwn of monazite among the heavy minerals and sediments in
part of the southein Atlantic Cozstal Plain--Continued,

~ Pezrcamage" ' He‘aﬂ}y'

Heavy

Monazite

Monazite

‘Monazite

of sample mineml"s in minerals in heavy in per cubic yard
Sample <,0.5 mm < 0.5 mm in rock minerals sediment of sediment
number ..~ - in size size (_pe_m@m‘:) {percent) - (percgnm}' . (percent) - (l}hsa.) o
41 85’ 0.18 0.12° 0,4 . 6004 0,01
42 94. 10,258 0,24 1.9 . 005 0,12
44 90 0.2 0,18 0.6 . 061 0,03
45 80 0,09 0,07 0.8 . 0006 0,01
46 .18 0,16 0,12 9.5 . 0006 0,02
41 50 1.1 0,58 2.9 .016 0,4
48 - 13 0.4 0,29 8.4 .24 9,61
50 60 0.5 0.3 0.7 002 0.05
51 99 1,0 1,0 7,3 .07 1‘0 81
52 50 . 0,22 0,11 5.9 . 007 0,18
53 30 0,25 - 0,08 1.2 0009 0,02
84 65. 0, 32 0,21 0,8 ,001 0,03
&8 65 0,13 0,09 1.4 ., 001 0,03
59 65 0,358 0,12 3.1 . 004 0,1
‘60 40 0,55 0,22 2,7 ..006 0.? 18
61 65 0,2 0,13 2.7 . 004 0.1
62 51 1.0 0,51 3.8 .05 1,13
63 75 0,25 -0,19 4,9 . 009 0,23
64 30 2.3 f 0,70 8,9 .08 1,55
65 94 0.29 0,217 2,3 . 006 0,15
66 80 0.2 0.16 2.5 . 004 0,1
67 89 0,06 2,05 1.6 , 0008 0,02
68 45 0,23 0.1 2,8 #003 0,08

N

69A 94 0,15 0,14 0,0 .00 0,00
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Table 1, --Distribution of monazite among the heavy minerals and sediments in
-part of the southern Atlantic Coastal Plain--Continued,

Percentage Heavy " Heavy Monazite® Monazite ' Monazite

. of sample minerals in minerals in heavy in per cubic ya‘xrd
Sample < 0,5 mm <0,5 mm in rock minerals -sediment J of sediment
numbgr . ifn‘size. . L ,.siz.? (p(ercgg. ‘ “(‘percent) 7.(percefn) 3 (pe‘rcent) _ (lbg.,)
0 15 o2 011 a3 008 0.15
1 45 0.38 0,17 1.8 .003 0,08
728 5 0.4 0.3 1.7 . 005 | 0,13
14 85 0,24 0,15 3.8 . 006 0.14
5 98 0.17 0,17 1,5 . 003 0,08
76 80 | 0,52 0,42 1.3 .005 0.13
P 45 0.1 0,05 3.7 . 002 0,05
19 ' 50 0,26 0.13 1,9 .003 0,06
80 70 0,54 0, 38 3.3 .01 0,25
81B 10 0.8 0.56 2.9 .02 0.4
83 80 0,44 0,35 | 2,2 008 0,2
84 85 0,217 0,23 1.8 . 004 . 0,1
85 85 0,38 0,32 0.3 . 0009 0,02
86 10 0.8 0,56 1.6 | . 009 0,25
878 75 ' 0.7 ‘p,,s 3,0 .02  0.38
89A 30 ’ 0,43 0,13 2,9  .004 | 0.09
9% 50 0,25 0,12 2.7 .003 0.08
93 25 ‘ 0,37 0,09 6.1 .006 0.15
.94 55 0.2 0,07 5.4 ;004 0.1
95 ’ 35 0.4 0,14 0,9 .' .00 | 0,00
97 0 0.2 6,14 3.3 . 005 0,13
99 80 0,28 0,22 2,0 .004 0,1
100A 40 0,7 | 0.3 1.4 . 004 0.1

101A 90 0,27 0,24 2.3 - ,008 ) 0,15
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Table 1, --Distribution of monazite a'mong the heavy minerals and sediments in
part of the southern Atlantic Coastal Plain--Continued,

" Heavy

© “Heavy

Moriazite '

Percentage Mondzite * Monazite *
of sample minerals in minerals in heavy in per cubic yard

Sar_nple £ 0,5 mm < 0,5 mm in rock minerals sediment of sediment
number in size s;ze (percent) (percent) (percent) (percent) . (lbs,) . -
102A 65 0,32 0,21 6.0 .13 0,33
103 40 0,16 0,06 1,4 . 0008 0,02
104 65 0.7 0,45 1,3 .006 0.15

_ 105 50 0,13 0,07 2.1 . 0002 0,04
106A 15 0,47 0,35 3.3 .01 0,3
107 70 0.1 0,07 1.8 . . 001 0,04
108 65 0.4 0.26 1.3 .003 0,09
111 80 0.2 0,18 1.5 . 002 0,06
1128 65 0.3 0,23 1,2 .003 0.08
113 94 0,13 0,12 3.0 . 004 0.1
114 70 0,38 0,27 2,1 . 007 0,18
115 70 0,34 0,24 6.9 .02 0,43
116 98 == --- 2.0 == ---
117 60 0,9 0,54 - 3,4 .02 0,48
118 88 0,32 0,28 0.8 . 002 0,05
119 70 0,217 0,19 2,1 . 004 0,1
120 70 0.4 0.28 1.1 ,003 0,08

B'lack: Creek fotrﬁation

56 94 11 1,0 0;6 2 006 0,16°
110 55 0,12 0,8 0,0 .00 0, 00"
129 95 0.€ 0,6 0,9 . 006’ 0, 14
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.- Table 1, --Distribution of monazite among the heavy minerals and sediments in "
part. of the southern Atlantic Coastal Plain--Continued,

" ‘Heavy * “MonaZite < Monazite = Monazite

TPercentages | Heavy |
of sample minerals in minerals - in heavy . in per cubic yard
Sample < 0.5 mm £ 0,5 mm in rock minerals sediment of sediments
number - in s,ize. - _ size (p.e.mg’nt) . .(pgrcen}t) .(percem) (percgm_t){ . (Ibs,) L
—_— Yorktown formation
s 35 | ot 0.26 0,1 . 0004 0,01
11 70 : 0,07 0,05 2.8 . 001 0,03
14 40 0,32 0,13 2,0 .003 0,07
117 | 40 0,25 0,1 1,2 001 0,03
Pleistocene depo'sits
43 84 0.3 0,25 1,4 . 004 0,09
49 70 0,63 0,44 1.1 . 005 0,12
55 80 0,11 0,09 3.;4 .003 ) 0,08
;72A » 94 0.5 0,417 2.2 .01 0,25 .
3 64 0,5 0.3 L5 . 005 0,12
78 52 1,0 0, 52 4,2 .02 0,55
81A 0 0.78 0.55 2.1 ,01 0.29
82 42 1,0 0_, 42 3,2 e 01 0,35
87A 60 o5 | 0,3 2.5 . 008 0,19
88 84 0,62 . 0,52 2,8 .02 0,38
89B 80 ' 0,72 0,58 - 3.0 .02 0.42
91 . 50 0,46 0,23 0,8 ., 002 0,05
92A 20 0,36 0,07 1,9 ,001 0,03
92D T ' o; 35 0,12 0.1 .0001 0,00
9 65 0.6 0.39 6,7 .03 0,85
98 60 0,8 0,48 3.0 .01 ' 0,35
101B 91 1.0 | 0,91 2.9 .03 0,68

102B 75 0,58 0.43 2.9 .01 0,31
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Table 1, --Distribution of monazite among the heavy minerals and sediments in
part of the southern Atlantic Ceastal Plain~-Continued,

Heavy -  Monazite -

Monazite

Monazite

Percentage Heavy
of sample minerals in minerals - in heavy in per cubic yard
Sample <0,5 mm Z.0.5 mm in rock minerals sediment of sediment
number .. in size size’ (percent) (percent) , (percent) . (pgrcent) (1bs.)
106B 8 - 0,52 0,41 2.4 .01 0,25
108 40 0,29 0,11 0,0 .00 0,00
112A 75 0.3 0,23 0.4 . 0009 0,02
121 35 0.4 0.14 0,0 .00 0,00
Stream sedimenty and miscellaneous samples

1 --- --- -=- 0.2 --- ~--
2 --- --- .- 1.3 - a-
3 --- --- --= 0.3 --- ---
5 --- --- cem- 0.3 --- ---
6 92 4,95 4,55 0,2 --- -
TA --- --- - 1,0 --- ---
8 --- --- --- 3.6 --- ---
9 89 4,0 3,6 0,3 | - -
12 --- --- .- 2.1 --- ---
13 B2 “0.33 0.21 0.8 --- --
15 --= --- --= 1.8 --- ~—-
16 --- --- o= 1,0 --- ---
25 --- --- --- 1,0 --- ---
29 --- --- --= - 0,2 --- ---
32 --- -=- --- 0,17 --- ---
36 96 1.6 1,5 0,0 --- ---
40 80 0,15 0,12 0,0 .m- ==
57 40 1.2 0.5 0,9 --- ---
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Table 1, --Distribution of monazite among the heavy minerals and sediments in
" part of the southern Atlantic Coastal Plain--Continued,

Peicentage Heavy =~ ° Heavy - Monazite Monazite - Monazite

of sample mineralg in minerals in heavy in per cubic yard

Sample <0.5 mm <.0,5 mm in rock  'minerals sediment of sediment
number in size . -size (percent) (percent) (percent) . (percent) (ibs,)

69B 96 0,2 0,2 6.0 .- ---

92B 69 2,95 2,0 - 1,6 --- . cee

92C 7 . 1.9 ‘ 1,47 0,4 -——- ---

100B 70 0,6 0.,4. 0,9 --- ' ce=

123 98 0,1 0,17 2.5 S .

SOUTHI CA ROLINA
T-u:scal_oosa formation

124 85 ' 0.28 - 0,24 6.7 .02 0.4

125°% 817 - 0,93 | 0,81 6.2 | .05 ' 1,25
126 82 0.43 0.35 4.8 .02 0.43
127 45 0.6 0.27 3.1 ,008 0.2
128 30 0.72 0.22 2.0 . 004 0.1
129 40 0.28 0.11 1.1 001 0,03
130 55 L 0.63 0,35 5.1 .02 ' 0,43
131 65 0.19 0.12 3.0 2004 0.1
1324 70 0.4 0.28 2.8 .007 0.18
1328 53 0,45 6,25 3.9 .01 0.25
183 50 0,37 0,19 2.9 . 008 0,15
134 78 os 0,4“ 2.0 .008 0.2
135 35 ‘ 0.7 0.25 2.5 .006 | 0,16
136 80 0,14 - 0,11 7.7 .008 0.2
137 64 1.9 L2 5.5 .07 1;,,68

*Collected from loose, yellow, fine-grained sénd thought to be a Pleistocene deposit in an area mapped

by Cooke (1936, pl. 2) as the Tuscaloosa formation of Cretaceous age.
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‘ Tablé 1, --Distribution of monazite among the heavy minerajs and sediments in
part of the southern Atlantic Coastal Plain--Continued,

V\ ' Percentage Heavy Heavy Momziﬁé Monézﬁzte © Monazite
of sample minerals in minerals in heavy in per cubic yard
Sample = < 0,5 mm <€ 0.5 mm in rock minerals sediment of sediment
number in size . size (percent) (percznt) . (percent) = {percent) —_ (ibs, ) -
138 50 0.7 0.4 0,9 . 004 0,10
139 50 i 0,21 0,11 3.1 . 004 0.1
140 5 . 0,18 0,03 3.4 .003 0,08
141 85 O 16 0.63 0.7 . 005 0,13
142 15 ‘(;016 0,12 1.3 . 002 0,04
143 35 0,81 0,23 0.2 - D006 . 0, 62
144 37 0.68 0,25 5,17 .01 0,35
145 65 0,317 0,24 4,9 .01 0.3
‘ 146 38 0.43 0,18 1.8 . 003 0,08
. 148 70 . 0,19 0,13 1,3 . 002 0,058
149 94 0,25 0,24 2.8 . 007 0,17
150 94 0,08 @, 083 2.8 , 002 6,05
‘151 40 2,66 1,1 0.6 . 008 0,15
162 585 ‘ 0o 7 0,33 2.9 . 009 0,23
153 40 0,27 0,11 2.2 . 002 0,05
’ 154 60 0.3 0,18 3.0 . 005 0,13
158 71 0,65 0,45 5.8 .03 0.68
156 18 0,68 0,52 4,3 .02 . 0,585
187 78 0,82 0,64 3.9 .03 0,63
158 50 0,57 0,29 1.6 . 005 0,13
159 60 0.5 0.3 2,5 . 007 0,18
‘ 160 45 9,19 0,09 4,7 . 004 0,10
161 55 0,22 9,12 2,8 . 004 0,10

162 80 OD 4 0,24 2.1 . 008 0,13
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‘Table 1, --Distribution of thonazite among the heavy minerals and sediments in
part of the southern Atlantic Coastal Plain-~Continued,

"Percentage =~ Heavy = ' Heavy ° Monazite * Monazite' ' Monazite

of sample m}memlzs in minerals in heavy in per cubic yard
Sample < 0,5 mm < 0,5 mm in rock minerals sedimenmt  of sediment
number - insize . - . size (percent) .(petrcem). ) (pegcem) - '(pexcgnt% y {1bs) . -
163 60 0,43 0,26 0.3 0007 0,02
164 41 1.4 0,58 5.4 .02 0. 50
165 80 _ © 0,25 0,2 1,6 ,003 0,08
166 55 : 0,28 0,15 3.4 2005 0,13
168 40 1,23 0.5 1.9 .01 0,25
169 83 0.5 0,27 3.9 211 0.26 a
170 47 0.9 0,42 _ 6(,1v : .03 0,65
1M 70 0,29 0.2 0.2 . 6005 0,01
172 65 0,28 0,18 4,1 . 007 0,18
173 50 | 0,15 0,08 5,8 .005 0,13
174 50, 0.34 .17 2.5 ,004 o.,, 10
175 75 0,42 o0, 3i 5,6 .02 0,45
176 30 0,45 | 0,14 0.4 . 0006 0.02
177 50 1.2 0.6 1.5 . 009 0,23
178 85 0,08 0,07 0.6 . 0004 0,01
179 70 0.5 0,35 0.9 ,003 0,08 |
180 85 0,02 0,02 0.6 . 0001 0. 00. S~
181 40 2,82 1,13 S 09 L0l 0,25
184B | 40 0,17 6° 07 3,17 .003 0,08
185 - 90 | dos 0,45 4,2 02 0,48
186 96 0,11 0,11 6.4 . 007 0,18
187 60 0.14 0,08 1.3 .001 0,03
188 34 0.4 0,14 1,3 . ,002 0,05

189 25 : 1,25 0,31 5,5 02 . 0,42
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" Table 1, --Distribution of monazite among the heavy minerals and sediments in

e

part of the southern Atlantic Coastal Plain--Continued,

Heavy

Monazite © Monazite -

Perceﬁtage Heavy Monazite

of sample minerals in minerals °.  in heavy in per cubic yard
Sample <.0.5 mm <€.0,5 mm in rock minerals sediment of sediment
number in size size(per;en_t) (percent) . (percept) ‘ .k(percent) - (1b3,)
190 65 0,08 0,05 0.1 .00 0,00
191 75 0,34 0,26 0.6 ,001 0.04
192 50 © 0,5 0,25 1.3 ., 003 0,08
1938 32 1.1 0,35 4,5 .18 0,40
193C 64 0,23 0,15 1.8 ,003 0,08
194 57 .0,5 0,29 2.4 . 007 0,18
196 80 0.9 0,72 4,1 .03 0,75
197 72 0,4 0.3 0.0 .00 0,00
198 85 0.3 0,26 0.4 ., 001 0,'03.
1998 90 0,05 - 0,05 0.0 .00 0. 00.
200 94 0,09 0,08 0.4 . 0003 0,01
202 50 0,65 0,33 0,4 . 001 0,03
203 65 - 0,08 0,08 0,0 .00 0,00
204 50 0,2 0.1 0.4 . 0004 0,01
205 53 1,53 0,81 2.3 .02 0,48,
2017 55 1.2 0,66 1.4 . 009 0,23
2.08 45 0,52 0.23 4,8 .01 0.28
209 50 0,28 0,14 0.9 o OOi 0.03
210 40 0,94 0,38 1,5 . 006 0.15
211 65 0,39 0.25 4,8 .01 0,3
212 43 0.9 0,38 5.8 .02 0,55
213 65 0,34 0,22 2.3 .005 0,13
214 15 ; 0,23 0,18 1,3 . 002 0,05
215 100 0.4 0,4 0,7 ,003 0,08
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- Table 1, -<=Distribistion of Iﬁ@mzne among the heavy minerals and sedimesnts ir
‘ part of the southern Atlantic Coastal Plain--Continued,

Percentage "Heavy ~  Heavy  ° Monazite - Monazite ~ Monazite

of sample minerals in ‘minerals in heavy in per cubic yard
4 Sample < 0,5 mm /\00 5 mm in rock . minerals sediment of sediment
nm"nber‘ in size S s;ze @gevr_cem): (percgg&) - (pg_rcent) - 1_(percem) _ {1bs, )
221 79 V 0,5 0.4 3,1 .01 0,3
292 | 80 0,23 0,18 4,1 . 007 0,18
223 4 0,52 ° - 0,39 2,5 01 o,-zs
224 70 0,24 0.17 2.9 L005 0,13
295 35 0,57 0,2 1,0 .01 0,35
226 170 0,5 0,35 0.9 . 003 0,08
2217 65 4 0.1 0. 065 7.1 . 005 0,13
229. _ 9 2,3 1,8 1.5 .03 0,68
230B 50 0,11 0,06 2.5 . 002 0.05
231 55 0,27 0,12 - 1,8 002 0,05
232 60 ' 0,65 0.39 6.9 . 027 0,69
233 | % . 0.18 0,14 1,1 . 002 .05
234 58 | 0,72 0,42 8.6 .04 0,91
235 65 0,77 0,50 4,2 .02 . .0,53
236 | 3 1,5 0. 54 6.9 | .37 - 0,93
237 - 89 o001 | 001 4.5 . 0005 " 0,01
238 65 0.5 0,33 10,1 .03 0,83
240 35 ' " 0.5 0.8 2,8 ,005 0.13
241 bes : o; 8 Q.52 2,6 .01 0,33
242 - 45 o 0,42 0,18 3,1 . 006 0,15
243 | 40 ' 1,79 0,72 ' 0.9 .007 0,18
244 45 ‘ 1,35 : 0,61 - 0,6 . 004 0.1
245 60 0,7 0.42 0.8 ,003 0,08

2417 85 ' 0,24 - 0,2 1.9 . 004 0.1
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Table 1, --Distribution of monazite among the heavy minerals and sednments in
part of the southern Atlantic Coastal Pla.m--Contmued

Percentage ' 'Heavy _ ° Heavy * Monazite = Monazite = Mdnazité

: - of sample minerals in minetrals in heavy in per cubic yard
Sample < 0,5 mm < 0,5 mm in rock minerals sediment  of sediment
- number in size size (percent) . »(pelrcent) _ (pe_rcem),» {percent) _ -(lbs&)
248A 80 0,5 ' ' 0,4 0,0 .00 0,00
249 89 0.5 0.45 - 0.2 001 0,03
250 61 0,57 0,38 5.8 .22 ©0.55
I
251 60 0,13 0,08 3.1 . 002 0,05
252 : 88 0.5 0,44 3.5 .02 0,38
253 .80 0,17 0,14 4,3 . 006 0,15
256 50 A 0.3 0.8 Co21 .003 0,08
257 57 0.6 0.34 5.2 . ,02 0.45
258 55 | 0,5 0.28 5.7 .02 ‘ 0, 40:
259 60 | 6.4 | 0,24 4,6 N 0,28
260 10 0.5 035 2.7 o1 0,23
262 | 50 0.4 0,2 | 4,2 . 008 9.2
264 ; : 55 - 0,8 0,44 2.5 ,01 0.28
265 45 0.6 0.217 7,0 .02 ' 0,48
266 86_ v AR X : ~ 0.40 o0 08 » 0.70
w0 s  6;2 L 0.0 .00 0,00
268 84 1.8 1,5 0.1 . 001 0,03
269 80 o N 0,48 3,6 .02 0,45
27 33 © 0,85 0,28 9.1 .03 0,65
oms 50 : 0,19 0.1 3.4 .003 0.08
276 85 0,5 0,43 3,6 , 02 0.40
217 82 1.1 0.9 3,9 .04 - 0,88
2éo . 50 0,63 0.35‘ o 2,5 . 008 0.2

285 65 C 1.4 0.86 0.9 . 007 0,18
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Table 1. --Distribution of nionatzite among the heavy minerals and sediments in
part of the southern Atlantic Coastal Plain--Continued,

" Peicentage ~ ° Heavy  ~ Heavy " Monazite - Monazite - Monazite

of sample minerals in minerals in heavy in per cubic yard

Sample £ 0,5 mm £ 0,5 mm in rock ‘ minerals sediment of sediment

mu‘mbgr m size L sige (percent) .. (percent) - . jperc_eut) . {percent) . . (ibs,)

286 75 v 0,233 0.25 - 3,6 . 009 0,28

287 95 0.2 0. 2 0,6 . 001 0.03

291 70 0,33 0,23 2.8 4008 0,15 | .
. 293 70 0,52 0,36 3q8 .01 0.35

298 - 62 | 0,5 - 0,31 0,1 . 0004 0,01

300 . 30 0.5 0,15 4,6 ., 007 5,;:8

303 40 | 0,5 0,2 8.4 . = .02 0,49

304A 94 0,25 0,25 0,0 .00 0,00

306 15 | 1,1 0,17 2,1 . 004 0,09

309 60 0.2 0,12 0.6 . 0007 0,02

312 25 0,25 0,06 3.1 002 6,05

314A - 0,26 0,055 3.4 002 0,04

317 40 0,43 0,17 1,3 ,002 0,05

318 50 | 0,5 0,25 2.1 . 005 0,13

319 60 0.3 0,1'8' 0.7 ,001 0,03

320 - 60 0,65 . 0.39 1.7 2007 0,18

Black Cregk formation
218 94 0,02 0,014 1,9 . 0003 0,01

- 219 ) 89 6,73 0.85 - 0.6 . 004 0,10

Peedee formation

2117 8 0,47 0,36 0.0 .00 0,00

- Black Mingo formation

272 : 60 0.5 0,3 2,2 . 007 0,117
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Table 1, --Distribution of monazite among the heavy minerals and sediments in

part of the southern Atlantic Coastal Plain--Continued,

Heavy

Heavy - Monazite ‘Mona'zﬂ'ge’ :

Monazite

' Percentage
. of sample minerals in minerals in heavy in ¥ per cubic yard

Sample . £ 0,5 mm & B8 mme in rock minerals sediment of sediment

_ nqmber in .size size }(b@mcgmc)-; (perceqt) - (per_pent) : ._..I(p.ercem) e .(lb;o) :
MéBean. formation
289 82 0, 6 | 0,49 3.9 .02 0,48
290 45 0.8 0,38 21 .03 0,83
302 56 2.3 1.3 ‘5‘,3 .07 1,13
315 40 0.4 0,16 0,5 .0008 0,02
316 57 0.5 0,29 5,8 .02 0.43
Barnwell formation

278 60 0.8 0.48 3.9 . 02 0,48
281 85 _ 0,13 0,11 1,1 . 002 0,056
282 80 0.1 0,08. 2,0 . 002 0, Q¢
283 65 0,07 0,05 0.8 . 0003 0,01
288 18 0,5 0,39 1.4 . 005 0,13
© 295 40 0.48 0.2 2.7 . 005 0,13
296A 93 0,27 0‘725 3.7 ., 009 0,23
g .'zv’s"'oi Cos 0.4 L6 006 0.16
e 75 - 0.8 0,62 1.8 .01 0,28
305 55 0,44 0,24 0,8 . 002 0,05
310 40 0.5 0.2 5,4 .01 0.28
311 50 0.4 0.2 3.4 . 007 0,18
3148 27 3,3 0,9 8.3 .08, 1,87
314C 68 0.6 0.41 8.1 .03 0.83



38

Table 1, --Distribution of monazite among the heavy minerals and sediments in
part of the southern Atlantic Coastal Plain--Continued,

Monazite

" Monazite

Perceritagé‘ Heavy ‘Heavy ‘Monazite
of sample minerals in minerals in heavy in per cubic yard
Sample < 0.5 mm £ 0.5 mm in rock minerals sediment  of sediment
number in size - size (percent) (pgtcent) (percent) (percent) (lbs.)
Pleistocéne deposits
147 60 0,17 0,1 v 5; 3 . 005 0.13
184A 20 0.4 0.1 0.8 .0009 0,02
193A. 50 0,68 0,34 4,3 .02 0,38
195 15 0.5 0,38 1.8 . 0017 0,18
199A 40 1.8 0,72 1,2 . 009 0.21
201. 70 0.25 0.18 0.0 .00. 0,00
206 75 0.51 0,38 0,17 .003 0,08
216 14 - 0,5 0,37 0.7 . 002 0.05
220 13 0,31 0,23 1,1 .002 0.05
230A 90 0,517 0.5 1.3 . 007 0,16
246A 98 0.6 0.6 0.6 . 004 0.10
2468 98 1,35 1,35 0.6 . 009 0.21
261 40 0.7 0,28 3.6 .01 0.25
219 80 | 0.52 0.42 4,2 .02 0.45
- 292 15 0,44 0,07 2.1 . 001 0.03
296B 90 0.5 0.45 2.9 .01 0,33
304B 15 0,5 0,38 1.4 .005 0.13
313 67 0.7 0,417 4.6 .02 0,55
Streamrsediments and miscellaneous samples
167 055 . 2.3 0,12 0,0 --- -
182 -- 1.4 --- 1.0 --- ---
183 76 3.0 2.3 0,0 --- -
228 95 2.5 2.4 020 --- ---
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Table 1, --Distribition of monazite among the heavy minerals and ssdiments in
part of the southern Atlantic Coastal Plain.--Contimued;,

' Percentage - Heavy: - Heavy Monazite " ‘Monazite

of sample minerals in minérals’ in heavy 7\‘m, per cubic yard
Sample £ 0,5 mm £.0,5 mm in rock minerals sediment - of sediment
number in size . -size (percent) - (percent) jperc«;nt) L (percem)v- - (1bs, )»(
239A 98 3.4 3.4 0,0 - ——-
2398 98 4,8 4,8 0,0 ——- -
248B 94 1.3 -—- 1,3 --- ———
254 94 2,5 2.4 0.1 --- ---
255 89 2:,6 2.3 0.0 - ——
263 --- 2.6 .- 2.1 - -
270 20 --- - 4,1 ——- ———
274 85 1.1 1.4 0.8 --- -
2175 97, 3,0 3.0 0.5 .- -
284 --- s-- -—-- 9.0 .- .ee
294 88 0.75 0,65 2.8 --- .-
299 99 --- --- 3.6 --- -
3017 40 1.3 0, 52 3,4 --- S
308 99 0,5 0,5 2.9 --- eu
"GEORGIA
Tuscaloosa formation
321 55 8,17 | 4,8 - | 1.4 . 66 1,65
322 75 0.7 0. .52 ‘0,0 .00 0,00
323 40 0.9 0.36 1.8 . 006 0,16
325 10 0.5 0,35 4,9 .01 0,37
321 60 0.4 0,24 3,7 ,009 0,22
329 75 0.08 0,06 0.0 .00 0.00
332 70 0.5 0.35 0,0 . 00 0,00
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Table 1, --Distribution of monazite among the heavy ‘minerals and sediments in
part of the southern Atlantic Coastal Plain-~-Continued,

' Percentage Heayy ~ Heavy  Monazite = Monazite - Monazite

of sa‘_mple minerals in minerals in heavy in per cubic yard
Sample £ 0,5 mm £ 0,5mm © inrock minerals sediment of sediment
number .- m size . . . . size (pgrcq‘m) i, (percent) ‘ (perc_entL ,(p,ercegg i (1bs.) _
334A 25 0.5 ! 0,125 7.6 .01 0.24
335 96 0.3 0,3 1.4 004 0.10
350A 78 , 0,51 0,4 3.3 1) | 0,32
350B 46 1.4 , ‘ 0,65 . 3.6 .02 VO. 58
351 50 0,45 0,22 2,5 .006 0.15
352 - 18 - 0.5 0, 37 ’ 4,9 .02 - 0,45
3853 . 65 1.0 0,65 1.5 ,01 . 0.25
354 50 _ 0.33 0,17 5,3 : . 009 0.22
356 60 0,7 0,4 1,8 . 007 0.17
3517 45 . 0,33 0;15 3,0 . 005 0,11
358 45 0,8 0.4 . 00 , 00 0,00
359 . | 41 0,63 0,28 11,9 .03 . 0,78
361 - 50 - 0,34 0,17 3.0 ©.005 0.12
::}68 38 1,5 0,57 2.8 - .02 0,40
370 85 0,34 0.29 2.6 . 008 . 0,19
3M 60 _ 0,24 { , 0,14 5,8 . 008 0.20
372 94 0.19 0 18 6.2 .01 0,28
37:’)5 30 1.6 0,} 48 | 2.5 .01 0,30
314 55 0.2 0,11 2.2 . 002 0,06
3758 75 0,28 0.21 2.4 .005 0.12
- 211 98 0,75 0,74 5,6 .04 1,05
3'781 40 6,5 0,2 2,5 . 005 0,12
319 80 0.27 0,22 0.8 . 002 0,05

380B 10 0,48 0,34 3.0 .01 0,25
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Table 1, -~-Distribution of monazite among the heavy minerals and sediments in
part of the southern Atlantic Coastal Plain--Continued,

Percenta ge“ - Heavy Heavy = 'Monaziie . Mé‘nazime E Monaiite

of sample minerals in minerals _in heavy in per cubic yard
Sample < 0,5 mm £ 0,5 mm in rock minerals . sediment ©f sediment
number in size size (percent) . . (percent) (percent) - 7 {percent) - (1bs, )
38A 10 0,24 0,17 6.6 Lot 0,28
381 65 0,38 0,246 3.2 .008 0,19
382 70 0,32 0,22 4.6 .01 0,25
383 60 ' 0,65 0.33 2,2 . 007 0,18
384 70 | 0,5 0,35 . 2,17 .01 0, 24
385 50 | 1,55 | 0,78 1.1, ..008 0,20
386 45 1,9 0,86 9,17 .08 2,10
3817 60 0,3 0,18 1.5 ,003 0,07
388 84 0.5 0.4 1,8 ,007 - 0,18

Wilcox formation

389B 94 0.4 0.4 0,0 .00 0,00

McBean formation

333A 72 0,35 0,25 1,0 .003 0,06
334B 80 0,25 0,2 1,4 .01 0,37
337A 8 0.6 0,46 2,0 .009 0,23
3378 52 0.4 0.2 2.2 . 004 0,11
339 85 0.5 0,43 2.1 . 009 0,22
341 | 96 0.217 0,26 0,5 , 001 0.03
342 | 60 0.48 0,29 1.5 . 004 0,11
348B 96 0.6 ' 0,58 2,3 .01 0.30
349 95 0.5 0.5 2.1 .01 0,34
362 40 0.58 . 0,23 0.8 . 002 0,05

389A 90 0.4 0.36 2.8 ,01 0,25
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Table 1, --Distribution of monazite among theheavy minerals and sediments in
pert of the southern Atlantic Coastal Plain--Continued, -

‘Percentage - - Heavy i Heavy . Monazite  Monazite- Monazite

_ of sample minerals in “ minerals  in heavy in per cubic yard
Sample - <€0.5 mm ¢ 0,5 mm  in rock minerals sediment of sediment
number. . insize . . size (percent) ‘ (percent) . (percent) . (percent) .. . (1bs, )

Barnwell formation

324 84 0,18 0,15 .3 .002 0,05
330 85 0.08 0,06 0.9 . 0005 0,01
331 917 0,4 0.4 .1.0 004 0,10
333B 89 0,16 0.14 2.5 . 004 0,09
334C .79 0.3 0,24 0.0 .00 0,00
336 25 0.5 0,125 0.4 .0005 0,01
3388 5 0,3 0,23 2.8 . 007 0,16
340 50 0.3 0,15 1.5 . 002 0.05
343 50 0,18 - 0.07 2,1 ,002 0,05
345 .94 0.5 o5 0.1 . 0007 0,02
346 94 0.16 0,15 2,2 .003 0,08
347 91 0.5 0,45 1,2 . 006 0,14
348A 30 0.3 0,09 1.9 . 002 0,04
360 75 0,217 0,2 2.2 .005 - 0,10
363 70 0.32 0,22 1.4 .003 0,08
364 95 | 0,25 0.25 0.9 . 002 0.05
365 92 0,36 0,33 3,6 .01 ooéo
ées 92 0,23 0.2 0.7 ,001 0,03
367 92 0,25 0,23 1.4 . 003 o,oé
369 92 0,13 0,12 1.1 ', 001 0,03
3754 90 0.1 0.07 1.3 ,0009 0,02,

376 82 0,2 0,16. 1.4 . 002 - 0,05
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Table 1, ~-Distribution of monazite among the heavy minerals and sediments in
pait of the southern Atlantic Coastal Plain--Continued,

" Percentage Heavy Heavy * Monazite © Monazite - Monazite
of sample minerals in minerals in heavy in per cubic yard
Sample - £ 0,5mm 4 0.5 mm in rock minerals  sediment  of sediments
number in size size (percent) . (percent) (Percent) (percent) (1bs, )

Stream sediments and miscellaneous samples

326 55 “—- - 0.7 - -

328 94 1,0 0,9 1.8 cee ——

338A 85 1,17 1.5 0,4 cee .

344 96 1,0 0,96 0.4 --- ---

355 88 PR - 1,2 - -
ALAB AMA

Tuscalopsa formation
!

390 50 0.5 0,25 1.4 .004 0.09
391 84 0.54 0,45 0.6 ,003 0.07
392 79 0,13 0.10 0.5 . 0005 0.01
393 57 0.5 0,29 3,5 .01 0.25
394 40 0.4 0.16 0.7 . 001 0,03
395 45 0.5 0.25 1.4 . 004 0,09
396 89 0. 09 0,08 0.0 .00 0.00
397 .18 0.4 0,31 2.5 . 008 0.20
398 40 0,78 0,31 0.6 .002 0.05
400 35 0.33 0.11 2.2 .002 0.06
401 65 0.6 0.4 0.7 .003 0,07
405 50 0.2 0.10 3.8 | .004 0,10
406 40 0.31 0,12 4.1 005 0.12
407 65 0,134 S 0,22 3,6 . 008 0,20
408 50 0,47 0,24 1.4 ,003 0.08 .
409 40 0.49 0.2 2.3 . 005 0,11

410 50 0.5 0,25 3,0 , 008 0,19
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Table 1, --Disiribution of monazite among the heavy minerals and sediments in
part of the southern Atlantic Coastal Plain--Eencluded,

s

Percentage - Heavy Heavy = ‘Monazite Monazite Monazite

of sample minerals in minerals in heavy in per cubic yard
Sample & 0,5 mm &0,5 mm  inrock . minerals sediment of sediment
. number in size » .size (percent). .(percent) (percent) (percent) (1bs.)

Eutaw formation

- 402 85 0.5 0.4 . 2,2 .~ .009 - .0,22

403 94 0.57 0,54 0.7 ,004 0.10
404 18 0.44 0,34 1.1 ,004 0.09
411 . 68 0,15 0,10 2.0 ,002 0.05

Ripley formation

412 40 ' 0,06 0,024 2.6 . 0006 0,01

Providence formation

413 84 0.3 0,25 1.3 .003 0,08
414 84 0.5 0.4 1.5 006 0,15 : -

)

Clayton formation

416 - 95 0,19 0,18 1,0 . .002 0,05
A : Naheola formation
415 90 0:5 0.45 00 ;00 0,00

Nanafalia formation

411 .90 0.5.. 0,45 1.4 . 006 0.16
Tuscahoma formation o : \
> N \
i
‘418 84 0,45 0,38 0.6 . 002 0,05 '

Glendon formation

419 58 1.6 0,93 1.6 .02 - 0,37

Stream.sediments and miscellaneous samples

399 20 0,65 - 0,13 0.2 - ---
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Table 2, --Location of samples having an apparent monazite content of 0,25
pound or more per cubic yard of rock,

Sampie ;
number . - Location
NORTH CAROLINA

417 Harnett County; N, C, Route 210, 0,1 mile north of Upper Little River crossing.

48 Harnett County; N, C, Route 87, 0,5 mile by road north of Olivia,

51 . Moore County; U, S, Route 1, 2,5 miles by road southwest of Lee County line,

64 Hamett County; N, C, Route 219, 0.4 mile by road north of Cumberland County line,

T2A " Moore County; U, S, Route 1, about 2 miles by road northeast of Avberdeen,

78 . Moore County; U, S, Route 501, 3,5 miies by road north of Hoke County line,

80 Moore County; U, S, Route 1, 0,8 mile south of Pinebluff,

81A Richmond County; U, S, Route 1, 1,3 miles by road southwest of Hoffman,

81B .

82 Richmond County; U, S, Route 1, 1,6 miles by road southwest of Moore County line,

86 Hoke County; U, S, Route 18A, 0, 9mile by road northeast of Raeford,

8B Scotland County; U, S, Route 501, 14,6 miles by road north of junction with U, S, Route 15A
north of Laurinburg,

88 Richmond County; U, 8, Route 1, 0,7 mile by road west of junction with N, C, Route 77
south of Hoffman,

898 Richmon_d County; U, S, Route 1, 3,0 miies by road west of junction with N, C, Route 77
south of Hoffman,

- 96 Richmond County; U, S, Route 1, 5,9 miles by road southwest of junction with N, C,

south of Hoffman,

98 Scotland County; U, S, Route 501, 11.1 miles by road north of junction withUo S, Route 15A
north of Laurinburg, ) ‘

101B Scotland County: U, S, Route 501, 8, 0 miles by road north of junction with U, S, Route 15A
north of Laurinburg,

102A Richmond County; U, S, Route 74, 0.5 miles by road east of junction with N, C, Route 381

102B east of Hamlet,

106A Scotland County; U, S, Route 74, 0, 7 miiles by road southeast of Richmond County line,

1068 '

115 " Richmond County; N, C. Route 38, 0,6 miles by road north of South Carolina line,

T 117 Richmond County; U, S, Route 1, 0.4 mile by road northeast of South Carolina line,
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Table 2, --Location of samples having an apparent monazite content of 0,25
pound or more per cubic yard of rock--Continued,

130
132B

137
144
145
185

156

157

164

168

169

170

175

-181

185

189

-Samiple
number ~_Locatiomn
' SOUTH CAROLINA
124 Marlboro County; S. C, Route 383, 1,1 miles by road southwest of junction with S, C,
Route 79, southwest of Gibson, N, C,
125 Marlboro County, S, €. Route 38, 0,6 mile by road south of Nozth Carolina tine,
126

" Marlborp County; S, ,C., Route 77, 1.3 miles south of North Carolina line,

\

Chesterfield County; U, S. Route 52, 6,5 miles by road nortﬁ of junction with U, S, Route 1,
Chesterfield County; S, C, Route 9, 4,1 miles by road east of Pageland,

Chesterfield County; ‘S, C, Route 102, 1.3 miles by road southeast of junction with by-pass
S, C, Route 9 at Chesterfield,

Marlboro County; S. C, Route 38, 2,6 miles by road northwest of junction with S, C, Route
383, east of Cheraw.

Chesterfield County, U, S, Route 1, 0,9 mile by road southwest of junction with U, S,
Route 52 south of Cheraw

Chesterfield County; U, S, Route 1, 4,1 miles by road south of junction with U, S, Route 52
south of Cheraw, :

Chesterfield County; S, C, Route 102, 5,8 miles by road northwest of Patrick.,

Lancaster County; S; C, Route 265, 0,6 mile by road west-southwest of junction with S, C.
Route 908 northeast of Kershaw,

Chesterfield County; S, C, Route 903, 1,4 miles by road northwest of junction with S, C,
Route 151 south of Jefferson, ‘\‘

Chesterfield County; S, C, Route 85, 3,6 miles by road southwest of ]unctl?n with S, C,
Route 109,

Chesterfield County; S, C, Route 102, 4.0 miles by road northwest of Patrick,

Chesterfield County; U, S, Route 52, 4,7 mlles by road south of junction with U, S. Route 1
at Cheraw, :

" Marlboro County; S, C, Route 9, 2,1 miles by road east-southeast of jupction with U, S,

Route 15 near Bennettsville,
Chesterfield County; S, C, Route 102, 0,3 mile by road south of Patrick,

Chesterfield County; U, S, Route 1, 3,4 miles by road northeast of junction with S, C,
Route 85 near McBee,




”
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Table 2, --Location of samples having an apparent monazite content of 0,25
pound or more per cubic yard of rock--Continued,

Sample

number Location

193A Chesterfield County: S, C, Route 151, 0,7 mile by road no;thwest of McBee,

1938

196 Chesterfield County; S, C, Route 102, 4,4 miles by road south of Patrick,

205 Darlington County; S, C., Route 102, 3. 8 miles by road south of Chesterfield County line,

208 Chesterfield County; U, S, Route 1, 2,0 miles south of McBeeov

211 Kershaw County; U, S, Route 1, 2,4 miles by road southwest of Cassatt,

212 Kershaw County; U, S, Route '1., 5,1 miles by road squthwest of Bethune,

221 Lee County; S, C, Réute 341, 3,0 miles by road southeast of Kershaw County line,

223 Kershaw County; U, S, Route 1, 3,9 miles by road ﬁdrtheast of junction.with S. C. Route
34 east of Camden, -

225 Kershaw County; U, S, Route 601, 8,4 miles by road south’ of Westville,

229 Kershaw County; U, S, Route 521, 0.9 mile by road Isouth of Camden,

232 Lee Couﬁty; S. C. Route 54’ 6.3 miles by road east of Kershaw County line, .

234 Kershaw County; S, C, Route 34, 6,8 miles by road east-southeast from junction with U, S,
Route 1 east of Camden, '

235 Kershaw County; S, C, Route 34, 3,9 miles by road €ast-southeast from jun‘ct‘ion with U, S,
Route 1 east of Camden,

236 Kershaw County; U, S, Route 601, 1,4 miles by road south of junction with U, S, Route 1
west of Camden, '

238 Kershaw County; U, S, Route 1, 1,7 miles by road nt;rtheast of Blaxne‘y;,

) 241 Richland County; U, S, Route 1, 0,4 mile by road southwest of Pénti‘ac,

250 Kershaw Coun;y; U, S, Route 691, 6;’7 miles by rpad south of jun(étio"n with S, C, Route 12,

252 Richland Cqunty; U, S, Route 1, 1,7 miles by road northeast Iof Dgntsville.

2517 Richland County; U, S, Roﬁte 601, 3.0 miles by rocad north of junc;tion with U, S, Route 76,

258 Richland County; S, C, Route 262, 4,8 miles E;Jy road wést of junctien with U, S, Route 601,

259 Richland County; S, C, Route 262, 12,4 miles by road west of’.jtinction with U, S, Route 601,
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Table 2, --Location of samples ,haiving an apparent monazite content of 0,25
pound or more per cubic yard of rock--Continued,

Sample
~ number .- Location

261 Richland County; near Univelrsity' oﬁ South.Carolina, Columbia,

264 Lexington County; U, S, R@me 1 14,4 miles by road east of junction with S;, C. Route 245
near Leesville, :

265 Lexington County; S, C Route 215, 7,1 miles by road northeast of junction with S, C, Route

' 6 at Edmund,

266 Richland County; Quarry of Southeastern Sand Company, off U, S. Route 321 about 6 miles
by road from junction with S, C, Route 215 southwest of Columbia,

. p A

269 Richland County; U, S, Route 76, 12,2 miles by road east of junction with U, S, Raute 1
at Columbia,

271 Richland County; ‘U, S, Route 78, 6,9 miles by road east of Lykesland,

276 Lexington County; U, S, Route 321, 2,7 miles by road south of junction with U, S, Route 21
south of Columbia, '

271 Lexington County; S, C, Route 215, 2,8 miles by road northeast of junction with 8, C,
Route 6 at Edmiind,

278 Lexington County; S, C, Routes 6 and 215; 0.4 mile by road south of their junction at Edmund,

279 Lexington County; U, S, Route 178, 6,6 miles by read southeast of junction with S, C,
Route 391 east of Batesburg,

289 Lexingten County; U, S, Route 321, 2,7 miles by road south of the Gaston fire tower,

290 Calhoun County; Near U, S, Route 21, 0,05 mile .»outh of Beaver Creek, about 20 miles
south-southeast of Columbia,

293 Aiken County; S, C, Route 391, 0.6 mile by road north of junction with S, C, Route 39
south of Leesville, ’

'296B Aiken Ceunty; S, Q,, Route 19, 3.5 miles by road southeast of Edgefield County line,

301 Aiken County; S, C Route 39, 2.3 miles by road northwest of junction with the Scott-Seivern
road, near Wagener

302 Lexington County; Junction of U, S, Route 321 and S, C, Route 3, 1,1 miles by road south

) of Swansea, |

303 Aiken Countyb; U, S, Route 1, 0,6 mile by road north of Shaw’s Creek, about 4 miles north
of Aiken,

310 Aiken County: S, C., Route 215, 2,8 miles by road east of junction with U, S, Route 78 east

of Aiken,
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Table 2, --Location of samples having an apparent monazite content of 0,25
pound or more per cubic yard of rock--Continued,

' Sample

number Location
.?;13 Aiken County; Scott-Seivern Road, 0,9 mile by road southwest of the South Fork of the
Edisto River,
314 B Aiken County; Scott-Seivern Road, at crossing of the South Fork of the Edisto River,
.314C
316 Orangeburg County; U, S, Route 321, 1,1 miles by road south of North
GEORIGA
321 McDuffie County; Ga, Routé 12, 4,5 miles by road west of Thomson,
325 McDuffie County; Ga, Route 17, 9,8 miles by road north of Wrens,
334B Jefferson County; Reedy Creek, about 2 miles northeast of Mathews,
348B Washington County; Ga, Route 24, 2,8 miles by road west of Sandersville,
349 Washington County; Ga,. Route 24, 3,1 miles by road west of Sandersville, at creek crossing.
350A Baldwin County;; Ga, Route 24, 7,9 miles by road southeast of junction with Ga, Route 22
350B east of Milledgeville,
352 Baldwin County; Ga, Route 24, 4,2 miles by road southeast of junction with Ga, Route 22
east of Milledgeville, ‘ '
353 Baldwin County; about 4 miles southwest of Hardwick,
359 Bibb County; Ga, Route 49, 5,8 miles by road northeast of Macon,
365 Jefferson County; Ga, Route 78, about 1 mile northeast of Wadley, at creek crossing,
368 Wilkinson County; Gaf'Route 18, 0,6 mile by road north of junction with Ga, Route 57,
372 Bibb County; U, S, Route 80, 2.3 miles by road east of Lizella,
373 Crawford County; Ga, Route 1§8, at Flint River crossing southwest of Roberta,
31717 Taylor County; Ga, Route 137, 4,5 miles by road northeast of Butler,
380A Talbot County; Ga, Rbume; 98, 2.8 miles by road east of Junctién City,
380B
382 Talbot County;  at junction of U, S, Route 80 and Ga, Route 41 west of Geneva,

389A Randolph County; Ga, Route 266, 4,5 miles by road southwest 6f Cuthbert,



50
Table 2--Location of samples having ar apparent monazite. content of 0,25
pound or mote per cubic yard of rock--Concluded,

Sample
number Location
ALABAMA
393 Elmore County;  Ala, Route 14, 5,\4 miles by road east of junction with Ala, Route .11 at
Wetumpka,
i419 Houston County; U, S, Route 231, 11,2 miles by road north of the Florida State line,
Table 3, --Relation of grain size, peréent of heavy minerals, and .percent
of monazite in heavy minerals.
Number Percentage of Heavy minerals in | Monazite' in
of sample <0,5 mm fraction heavy minerals
samples < 0,. 5 mm in size ~ (percent) : {percent)
2 25-29 | . 0,75 4,30
6 30-34 | _ “o.67 ' 3,64
7 ' 35-39 ' | 0,74 _ 3, 80
14 40-44 ' 1,02 2,29
7 45-49 0,60 : : 4,20
20 5b-54 0,47 2,40
11 55-59 0,58 3.76
17 60-64 : ' 0,47 | 2,50
13 65-69 0,45 3,80
11 70-74 - . 0,45 © 2,10
11 75-19 0,60 2.43
13 80-84 0,57 3,517
12 85-89 - 0,36 2,52
6 90-94 ' 0,20 1,70
4 .

95-99 . 06,30 2,63
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