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MONAZITE IN PART OF THE SOUTHERN ATLANTIC COASTAL PLAIN 

By Lincoln Dryden 

ABSTRACT 

Sediments of the inner part of the ·southern Atlantic Coastal Plain have been sampled and examined 

for monazite. Most of the samples were collected from the Tuscaloosa formation of Cretaceous age, McBean 

and Barnwell formations of Eocene age, and Pleistocene deposits; a few samples were taken from other 

formations and from Recent stream and flood-plain !:ediments. Samples were split, separated in brom.oform, 

and ~he 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 pot,~nds of monazite per cubic yard of sediment. 

A total of 456 samples was collected and has the following distribution among the sediments: 293 

are Jrom the Tuscaloosa formation, 16 are from the McBean formation, 36 are from the Barnwell formation, 

·c~~';t";l 

and 40 are from Pleistocene deposits. Less than one-fourth of the samples (107) has:~ a tenor greater than 

o. 25 pound of monazite per cubic yard; the Tuscaloosa, McBean, and Barnwell formations are represented 

respectively by 76, 8, and 6 of these samples, and the remaining 16 came from Pleistocene deposits. Only 

10 samples contain 1 pound or more of monazite per cubic yard. The richest sample had 2.1 r0,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 i~ thought that ·these tenors have con-

siderable lateral and' vertical extent. 

The monazite in these sediments presumabl:y was derived princ~pally from the two monazite belts 

in the Piedmont (Mertie, 1953), but the geographic distribution of monazite in sediments along the 

Coa:;tal Plain doe~ 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 suiteso except tho:ge taken fmm :;trearns draining the Piedmont province. 

contain essentially the same associa1tion of minel'ab: ilme:milte and le:ncoxene commonly make up half 

or more of the suite. and the rest in o:rden· of abl.illdance ~ncludes zli.rcono rutileo stauroliteo kyaniteo 

sillimaniteo tourmalineo and spinel. Stream &:rnd flood~pladn sediments brought from the Piedmont contain 

these minerals plus epidoteo gmrnet, and homblende. Sueams rful~ng whhin the Coas.tal Plain contain the 

restricted suite and have more monazifl:e in their heavy minerals than do the streams draining the Piedmonto 

KNTRODUCTliON 

The Atl~ntic Coast<ll Plaino a physiogrmphic pll'ovince extending from New York to Alabama, is 

bounded on the west ahd northwest along tthe Fall Line by the higher Piedmom physiographic province 0 and 

on the east by the :A~i·a1ndc Ocean. It is generally less than 300 feet in altitude and is characteristically 

an area of plains and low hillso 

The southern part of the Coastal Plaino flrom Noi!'th Carolina to Alabamao ranges from 100 to 200 

miles in width and consists mostly of low o flato often almost featureless plains. But bordering the Fall Line 

is an inner belt of the Coastal Plaino 10 to 50 miles wide &nd higher in average altitude than the rest of 

the Coastal Plain. Stream erosion has pmgressed much fuirkher and local relief in some places reaches a 

maximum· of about 300 feet. \ 
"'-

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

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

the Congaree Sand Hills described by Cooke (1936 0 figo 1. Po 4, 9~1l)a In Georgia H: corresponds to the :- ·,> 
Fall Line Hills, Fort Valley Plateauo and the Louisville Plateau of Cooke (1943, p. 3) 0 Beyond these 

states the belt extends without major topographic: change to hs P.J>rtheastern end near Wilson, N. Co. and 
/,· 

!;puthwestward it extends to the terminus of the' prezent'1 work near Wetumpkao A lao The southwestern pan 

of the area coverecrin this report. particularly the part in Alabama.,belongs properly to the Gulf: Coastal 

Plain: but it is similar in geology, has furnished comp~ratively few samples. and 1s here included with the 

Atlantic Coastal Plaino 

\ 
\,, 
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Reconnaiss~nce for monazite in sedimenrcary deposits alolilg tiJe Coasn:al Plain began in October 1952 

and ended in May 19530 Most of this time was spent i.n a study of Plei;;tocene shore~line featureso Clearly 

marked topographic features of this kind ar.e generally confined to low altitudes and to the shoreward half 
. \ . 

or quarter of the Coastal Plaino A short time was spent in the inner half of '!he Coa::~ill Plain ~here 60 

widely spaced samples were collected and examined in the fieldo The results of this examination suggested 

that 0 apart from monazite deposits associated with shcre~Hne feoa~tturez near the coas~ .0 the only-other 

deposits comparatively rll.ch in monazite were to be found in the sediments of 1the inner belt of the Coa:J!tal 

Plain near the Fall Line., The rocks of this belt were n:hen sampled aHl extensively as time permitted 0 and 

a few samples were taken outside ilt as spolt-checkso Sampling was sltarted ·in March 1953 andfiniohed J1.11 

early May 19530 Samples were analyzed for monazite between May and September 0 and preliminary 

field determinations of monazite ~ere checke~ at 'i:hat time., 

This work was done by the Uo So Geological Survey on behalf of the Division of Raw Materials of 

the U o So Atomic Energy Commissiono 

The writer was assisted by Go Ao Miller who collected most of the samples and helped with ·the 

laboratOI!'y work" The wrirrer0s wife. Clarissa Dr.yden. was associat~d with the woit'k throughout and maltei'ially 

asnisted in its completiono 

GENERAL GEOLOGY 

The topography which characterizes the inner belt of ~he Coastal Plain is developed principally on 

rocks of the Tuscaloosa, McBean 0 and Branwell formations; to a minor extent it is formed on Pleistocene 

deposits a 

The Tuscaloosa formation of Cretaceous age lr. the oldest sedimentary formation of the sc;>uthern 

Coastal Pla~n and lies on the crystalline rocks of the Piedmont provinceo It dips gently seaward and passes 

below successively younger Cretaceous formations in that dilrectiono Typicallyo as in .Alabamao the 

Cretaceous formations are succeeded in outtcrop shoreward by successively younger Tertiary ·formationso But 

in parts of South. Carolina and Georgiao the Eocene McBean and Barnwell formations are widely transgressive; 

the Bar.nw.ell in places overlaps all older Coastal Plain rocks and lies directly on the crystalline rocks of the 
Piedmonto 

/ 
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Pleistocene deposits are rather widespread in tthe Jinner beh in North Carolina and in the northeastern 

part of ·South Carolina a Northeast of Wilson. Ne CQ • they eire essentially undissected, thus forming the 

northeastern boundary of the inner belt. Somth·w~:awa!!'d from South Carolina they crop out farther and 

fai'i:hei' shoreward. so that they occur in very small are~s or are absent in the southwestern .:part of the inner 

belta 

The geology of the inner belt and of !the Coastal Plain as a whole has been described in a number 

of reportsa Most useful in the present work ·.-are 1those by Stephenson(1912; 1926) and Cooke (1926; 1936; 

1943) whose geologic maps were used to ·jdentify the formations sampleda A geologic map of the North 

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 o. 25 pound of monazite per cubic yard of 

rock. The li_thology of the formation has been described in the reports cited; they stress its extreme 

variability. Typically, the formation consists largely of sand that is almost never pure enough· to flow 

readily through the fingers but com:ains enough silt or day to make it look and feel mealya Pebbles. which 

are common constituents, are in pLaces segregated in well-defined pebble beds but more generally are 

scattered through finer materialsa Lenses of clay. locally sufficliently thick and pure to be commercially 

valuable. appear to be interbedded with coarser sediments" Crossbedding, lensing. and channeling are 

exposed in almost every outcrop. 

All the other pre-Pleistocene formations are commonly well-bffdded, contain pebbles or pebble beds 

only as: rare constituents, and typically lack crossbedding. lensing. and channeling" These formations can 

be distinguished from the Tuscaloosa formation without difficulty. 

The McBean formation of Eocene age is made up dominantly of fine- to medium-grained sand and 

is typically yellowish or greenisha The Barnwell formation of Eocene age is an argillaceous .sand which 

weathers bright red and is more resistant to erosion or slumping than either the Tuscaloosa or McBean formationsa 

Though these two Eocene formations are not nearly as extensive in outcrop as the Tuscaloosa formationo 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 respectively con-/ 
tained more than 00 25 pound of monazite per cubic yard of sedimento 

• 

• 
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The Pleistocene deposi1tS consist of layers of fa~dy well-bedded pebbles. sand. and clay. Some 

( 

of these beds. particularly those containing coarse sand .:md pebbleo, are so much like beds of th~ Tuscaloosa 
)' f 

formation that at placez it is ~ifficult or impossible to !tell them aparto The writer found this especially 

true in unmapped outl.iers on rche crystalline rocks of the Piedmont provinceo Of ~he 40 samples of Plei!>tocene 

sediments studied, 16 contained more than Oo 25 pound of monazite per cubic yard of rock. 

Other Cretaceous deposits (Black Creek. Peedee. Eutaw, Ripley. and Providence formations-fwere 

the source of 13 samples used for radioactivity analysiso Eleven samples wea·e ~aken from other Tertiary 

sediments (Black Mingo. Wilcox. Clayton. Naheola. Nanafaiia. Tuscahoma. Glendon. and Yorktown 

formations). and 47 specimens came from Recent deposits in streams and flood plainso Table 1 gives 

the distribu~ion by ~tate and formationo 

F XE LD AND ~.~A:B O~A TORY. MET HODS 

• Sampling 

Sampling whhin the inner belt was planned from a general knowledge that some heavy: mineral 

suites fro~ the Tuscaloosa formation contain significant quantities of monazite, and from field examination 

of 60 widespread sampleso Th~se samples confirmed reports of moi;J.azite in the Tuscaloosa formation. but 

they further showed that other rocks of the inner bclt.~-notably the McBean and Eamwell fmmationso and 

Pleistocene deposits--might contain equal or larger amounts of monazite. 

Sampling was carried out by reconnaissance methods along public roads and at avaqable expo!>ureso 

The rocks were identlfied_principally by reference to published small-scale geologic mapso Topographic 

maps were not available; therefore, the samples lack vertical controlo Most samples collected were channel: 

samples and represent about 5 feet of thickness; no sample was taken from less than 2 feet of rocko 

• 
) 

,· 
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The zampling is not stric\tly mpresentaHve of u:he rocks of the inner beh: for.- several reasonso Sample 

localities are widely spaced in some areas because prevaHling low relief Jres!Ilts in an absence of natural or 

artificial exposureso The writter believe:; th<H the low relief is developed principally on more or less pme 

sand lacking other sizes of parHcleso thuz 1th:ll.s size of maltedaJ hari nou: been sampled as widely as it occur:;o 

But the samples that were collected came principally from exposed sediments of sand size and avoid~d 

eitther clay lenses. m beds· of coarse pebbleso Preliminary sampling had shown that very fine or. very coarse 

sediments were likely to contain a smaller proportion of monazite than material of predomir.,amly zand: sizea 

Such non-representative sampling would result in reporting too much monazite in the deposits of a given large 

S p 1i H il'! g .a n d b F: o m o f o r m G c;: p a r a ti o n 

Splitting and bromoform separation of collected :;amples were used to get a suite of heavy-minera.ls 

from the minus 00 5 mm fracti.on of the sample suitable f,n size for analysis for radioactivity a 

lit was necessary to test a heavy minmal suite weighing at le2,st 00 05 go To get this amount of heavy 

minerals from the minus Oo 5 mm fraction of tne sedimem smdied. az::mming that the min~mum average 1.e~or 

of the sample:; was 00 2 percent of heavy mineira.ls in the minus o. 5 mm fractioP... the weight of this minus 

00 5 mm fraction would have to be at least 25 go If the original sample is all sand smaller than 00 5 mm. 

the final split itself should weight 25 g; if a considerable part of the original sample consists of coarser 

material. the final split should be such a size that it will contain 25 g of minus 00 5 mm material. 

Splitting was done with a Jones 8 by 10 inch splinell'o The final split was screened through a 00 5 mm 

sieve, percentages of plus and minus fractions were estimated. and the material larger than Oo 5 mm was 

discardedo To check the estimates. all namples wHh a tenor in monazite of 00 5 pound or more per cubic 

yard were re~split and the minus and plus 00 5 mm fraeti.ons weighect 

• 

• 
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These. check weighing~ ll'eve\~ed a oystemadc (;;:l!'ll'Or in the direction of \too large a percentage reported 

as minus o. 5 mmo a.nd consequently too great an amount of monazite reported per cubic yardo C)f the 53 . 

samples re~spllitt and weighed. 49 gave too high a reading for monazitea The average erroli is 12. 5 percentta 

For any one sample it is impossible \to cort·ecnthe repmttedl tenoll' in monazite unless the original samp~.e 
I 

!s1 re~spliit. screened. and the minus and plus Oo 5 mm fracHons weighed. ·lin table 1 all figures for monazite 

.I"-.. 

showing 00 5 pound or more per cubic yard have been corrected by weighing, so that the suor~ discussed 

here have been eliminated in those:.figureso The follo\~i.ng samples have been couected in the same way; 

North CaroUna. 102A. South Carolli.na. 144. 193B. 205, 757. 258 0 265. 289. 303. and 316; Georgia. 

352 and 368. 

( 
The minus o. 5 mm fractli.on of the final split was weighed. tthe heav\r minerals separated in 

bromoform and weighed. and the! percem of heavy minerals in the fracltion calculatedo This result 

multiplied by the percent of the original sample whkh ic ~inus 00 5 mm in cize gives the percent of heavy 

mineralz.in the sedimenta Occasional checks fOl' total hr::avy mli.n~;.rals and for monazite made on the~ 

discarded plus o. 5 mm material ~howed tha~ nearly an of it was practically free of heavy minerals and 

none of it contained monaziteo 

Determination of monazite content 

The weight percentage of monazite in a heavy mineral suite was determined by radioactivity 

analysiso lin this method the heavy mineral sample requires no special preparation. the only restriction 

being that its weight must be kept within certain limitsa The samples were mounted in stainless steel 

planchets which were placed in a sample and tube h~ldero They were then counted using a 3. 5 mg/cm
2 

end window tube co"Imected to a decimal scaler. To make the resultts of this type of assay comparable 

to determinations made by other methods 0 Cf.lrtain assumptions must be madea 

Th~ first assumption is that monazite is the one and only source of radioactivity measureda This 

assumption is not stricdy true, but the lines of .evidence used in establishing the conversion factor discussed 

below .suggest that it can be used as an approximationa More than 100 assayed samples were examined under 
the microscope. and apart from monaziteo no mineralc known to be radioactive were recognized; about 50 
of these samples in which no monazite was seen gave no appreciable radiationo 

\ 
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Secondo in converting radiatiion coun11:n ii.!d\to percemtages of monazite and thence into pounds per 

cubic yard, the assumpHon has been made that all monazite contains an equal quantity of radioactive 

material per unit weight of mineralo Menie {1953. Po 12) has shown that this quantity varies rather widely 

in material from narrowly restricted sduroe:so But Hallrn~en and Cuppels (1954. Po 20; written communicaHono 

1955) and Hansen and Whi~e (written communication. 1954). have ::hown that in large alluvial placers 

whe!l'e the distributive province of the stream cover:; tens of square ~iles. the composition of the monazite 

does not vary between such wide limits among sample~o This appears to be the result of mechanical mixing 

of monazite fmm differem sourceso lit is assumed that a wider and more perfect mechanical blending of 

monazite along anCient strands has fmther reduced the differences between samples. and that though the 

results of the radioacUv:U:y analysis cahno\1: be stricHy comparaNe fmm sample to sample, they are clo:;e 

enough for estimates of inferred percentages of monazitea 

Third, lit was assumed r.hat all the radia1tion from monazite came from thorium or its decay productso 
I 
I 

But Menie (1953. · p. 12) has shown that as rnuch as 12 per~Ce·m: and an average of a. bout 7 percem: of the 

radioa~tive material is uranium. 

.\; . . . 
Founh. that no heavy mineral sample was thick enough to absorb an appreciable amount of 1the 

radiation be!ng coun1ted. To test this assumption. 10 samples were assayed" In each case. the same 

heavy mineral sulite was u.sed 0 but the weights were succesBively 0. 05 g. Oo 1 g. 0. 2 g; 0. 4 go and 0. 8 g. 

From 0. 05 g to o. 2 go radiation counts per unit weight remained about· the .,same but above .. _O.. 2 g _ · 

the cdunts per unit weight decreased progres::ively. For the· 10 samples tested, there was no significant 
J 

absorpt,ion of radiation within the sample as long as the weight limit lay between o. 05 to o. 2g. Since all 

other heavy mineral samples were essentially similar in mineral composition (bulk density) and were kept 
I 

within these weight limits. it has been &ssumed that no large counting error has been made through radiation 

absorption within the sample. 

][n making a count with a sample containing monazite. the total count. is higher than the background; 

subtracting the background gives ·~he net count. This net count. however, is a function of sample size; 

dividing ill: by the weight of the ·sample gives the net count per unit weighto which is a value expressing 

the relative proportion of monazite presemo 

• 

• 
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· -. Net coun~s: per unit weigh~t are comparable 0 ao ·~hat a sample with twice the count of another 
·,. 

·v. 

contains approximateJy twice as high ·a percentage of monazite. Although they- are -pr9portional to 

··. 
percentages~ the net col:lnts per unit weight are not themselves percentageso and a-factor must be u~ed to 

\ 

c~nvert, them. The conversion factor ~sed in this work was .obtained through several methods. One was 

a weight percentage of monazite (and no other .radioactive material) in a heavy mineral suite furnished by 

tlie Brookhave-nNational Laboratory, Long Island, N. Y.; their figures were checked against our own assay 

of the sampleo Another method was.to determine the net counts per unit weight of pure monazite and 

compare these figures with assays !Jf suites of known composition. Another was the ch~ck of the· net counts 

per unit weight against composition- determined by grain counts under the microscope. The different 

methods all ylielded about the same figure: the net count per unit weight muhiplied by o. 7 is equal to. the 

percentage of monazite in the heavy mineral suites from the area atudied. 

The limit.s of error in the radiation count of any sample were determined from the percEm-u:age of 

monazite in heavy minerals as given in t&hle 1. For example, sample .58 has 1. 4 percent of monazite ·in 

heavy minerals. which means 1. 4 divided b~ 0. 7 o '()r net count per unit weight of 2. O. Since. the- weig~t 
. . 

of heavy mineral samples is not given, the error must be calculated on ·-the assumption that a~y.samp~e 

weighed between o. 0~ g and o. 2 g. If it weighed 0. 05 g.- the net count was 2., 0 x o. 05. or a rate of.O. 10 

. :;\ •' . . . . . ' . .. . 

, ·c!Jttnts per. second. or a.·sample count of 50 in the 500:-second interval used for counting each s~mple or 

·-bac~ground. ·A background count of 425 was obtained just before the sample .was assayed. so the· total 

sample and background courit would have been 425 plu;; 5o, or 475. The error in this count is 4. 59 percent, 
',,1 . . 

and the rate is o. 9~.. To obtain a ·similar rate.for the s~mple alone, the background va.lue, whose rate 'is· 

Oo 85 1'1· •. 0·~-04, is s~b~~·act~d from o. 9ii+. oo 04. giving 0.10 + Vco. 0436)2 + (0. 0412)2• or 0.10 + Q ... 06;~:; 
',_ . • ... ~ .... , 1. I, -' . ' - . ' , • - . 

the counting error li~re is so large that the significance of the rate d~e· to sa~ple .a1on~ inay be questioned~ 

But if the sample weight is ~. 2g. the rate for sample and background is.1o 25±_ o. 05 o and the rate for sa.rriP,le . · 
' •, l 

alone is 0.40±. 0~06. th~ percentage error being approximately one-quarter as large.as f~r the o.o~-g-samRleo · 

These. counting errors dire~tly aff~ct tthe values of percen~age of mon~zite in heavy mineralso and 'the tenor 

of the sediment in monazite (ta,ble, 1). In the 0. 05g heavy mineral sample •. the value of 1o 4 percent given in table. 
'. ,• 

1 will vary from o. 56 to 2. 24 percent': and the tenor in monazite from o. 01-t:o o. 05 pound per cubic yard. for the. 
0. 2 g heavy mineral sampleo ~orrespq.ndlng figures are lo 17 to 1. 63 percent, and 00 03 to 0. 04 poundo 

. ,I 

l.· 
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These figures show that small nett coi.mt.1 (or- small total c:cnlints for 500 seconds) mean large counting 

errorso Small net counts result from heavy mineml samples of small weight. from low tenor in mona-zite. 

or from botho Monazhe coment is. of courseo the ans·itJer soug~t:'.t in. tthli!3 work. and there is no way to control 

ito The weight of most heavy miner<i'.l samples wa.s ikeplt between 00 05 g and O_o 2 go However. 62 of the 

456 samples assayed weighed less than 0005 go They are: Nm:th CaroHna 11, 17, 33. 55. 67. 69B, 77. 

79. 103; South Carolina, 131, 135. 136. 140. 142. 147. 150 o 155 0 173 0 178. 184A, 186. 187, 197 o 215 0 

218. 227. 230B 0 238. 240, 245. 258. 260. 262. 256 0 283. 288. 296. 298. 300, 312. 315, 316, 318; 

Georgia 325, 326. 327 o 333A. 335. 338B. 34~. 345, 346. 349. 366. 378, 388, 389A; Alabama 395. 410, 

The counting error in analysis of these.samples w21.s so large !Chat perhaps they should have been 

re~done from the'beginnfng. so as to secure a la.rger heavy mineral sample for assayo However, it is 

precisely such samples. with unusually low percemages of heavy minerals. that are of little or no intere:Jt 

in the present work. for even with an average content .of monazlle:e in heavy minerals they yield low values 

of monazite per cubic yard. Large heavy miner3.l sampX~s. coma\iniimg little or no monazite, likewise are 

subject to large counting errors; these samples. Z;lso. ail'e of Ell:'de li.n~erest for the present report. and no 

attempt has been made to reduce !the coullilHng e!l.'m:rs i:n eir::hc:t insr.anceo 

For the 107 samples with apparent wnor lln monazilte of 00 25 pound or more per cubic yard (table 2), 

the heavy minerals contain an average of 4 0 5 pe['cem monaziteo This gives a net count per unit weight of 

6. 4. and if we assume for the present calculation an average heavy mineral weight of Oo 125 g. the average 

net count would be 0. 80 count per second. o:f 400 coums for the 500~second intervalo The total of sample 

and background count (assumed to be the same a.s above ) would be 400 plus 425. or 825. and the error 'for 

this count will be 3. 48 percento The rate for the total count lis lo 65:!:. 00 06 and subtracting the background 

I . 
rate. as b~Jore, the rate for sample alone is o. 80 .±. o. 070 lit 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 sampleso 

• 

• 

• 
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\ 
I DRSTRIBUTliON OF MONAZITE 

The localities sampled are ·shown on parrts of four state maps (figsa 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·, Xf mo1re than one sample was taken fmm the same looalhy, each sample··· 

has an A.~. or C added to the numbero · From a total of 419'localities 456 samples have been collected 

\ 
and analyzed. 

For most sample localilties shown on the figures 2. 3. 4, and 5, three numbers are given. The top 

one is the sample number. The middle number is the ·percentage of monazite in heavy minerals. and the 

bonGm,.number is pounds of monazite per cubic yard of rocko Poundage was noit calculated for .a group of 

non-reprenentafive samples consisting of natural concentrates. selected parts of rock rich in heavy mineralls. 

waste washings from quarries. and heavy mineral sneaks in guuersa Tenors are cal~ulatted using/2.,·5mr: .. -'~---

pounds as tthe weight of a cubic yard of sediment in placea 

. .ReJatio.n to ·gra·i'n siz·e :·o:f sedim:ents 

Relationsqlps among grain size of the sediments. percents of heavy minerals. and percents of 
I 

monazite in the heavy minerals and in the rocks are given in table 3 for 154 samples from the Tuscaloosa 

formation in Sou1th Carolina. Percents of heavy minerals in the minus o. 5 mm fraction increase on \the 

average with an increase in the gra'in size of the seclimento For example, the top seven.numbers-ih column 

three (67 samples) average o. 69 percent of heavy minerals in the minus 00 5 mm fraction. whereas· the 

bottom seven (70 samples) ~verage Oo 42 percent a The· percentag~ of monazite in the heavy minerals 

(column four) also increases in coarser grain sizes: the top seven percentages in this column average. 

. ' . - . . 
3. 48 percent • aqd the bottom seven average 2. 68 percent •. When the percent of monazite in the rock is 

calculated by multiplying the second. thirdo and fourth columns. the resulting products ~how large 

differences in percent of monazite in sediments in the various size categorieso Thus. in gener~lo the 

coarse-grained and fine~grained rocks seem to contain about th~e same proportions ,ef this mineral. But, as· 

appear~ to be the case. grairis of monazite in the inner belt of the C::oastal Plain are smaller than 0. 5 mmo 

The rocks having no constituents this size will have no monazite. 



16 • The grain size and monaziu:e comem of the Tmcaloos8 .~nd o~hcr formations within the inner bel\t 

differ from that of placers in Pleistocene deposits nearer fhe Ai:lamic coasto The sand in these placers is 

probably all smaller than 00 5 mm in gradn size with u:he e:Kcepdon of nome of the sand at Trail Ridge. 

Clay County. flao Monazite grains fmm the Pleistoce;rne sed].mems a&e small; 95 percent of them from one 

placer sample pass through a 00 125 mm sieveo Grains of monazite from the Tuscaloosa formation are 

larger than thiso No study of their size distribution was made. but it has been observed that many of them 

are in the range 0 0 25~0 0 5 mmo The sands of the Pleist-ocene: deposits. unlike those of the Tuscaloosa 

formation. ar~~ well-sorted and appear to have been wm:ked and reworkedo It may be that abrasion during 

this process diminished the size of the monazite grains; this wear and en:ming destruction may also account 

for the fact that monazite is less coinmon in the JPleist·ocene deponit5 than in the Tuscaloosa. McBean. and 

!Barnwell formationso 

Geographic disnibu'U.on of monazite • Monazite in the Tuscaloosa formation and other sediments sampled is thought to have been derived 

from monazite.,.hearing rocks in the Piedmont that have been shown (Mertie. 1953. ·plo 1) !0 occur prj_ndpally 

in an eastern and a western belt (figo l)o The data shoV>m on Hgmas 2~5 do not suggest derivation from any 

particular pan or parts of these belts. or the direction m means by which sediment was transported from 

them to the Coastal Plaino However. most of the sample3 ha.ve been examined only for the amount of 
I 

contained monazite. and the data do not show whether study of the heavy mineral suites as a whole. or 

other lithologic studies. would reveal more closely the som:ces or the ways in which monazite was deposited 

in the Coastal Plain sedimentso 

·· · · -:. N o r t h C a r o 1 i n a 

East of a north-south·l~ne j~t .easf~f Fa.yenev.ilie. N. Co. in the northea-.stern corner of the area 

covered by figure 2 th~ .te'~or·of the sedimem:s:in mona.zite is comparatively low chiefly because of a low 

percentage of monlazite in the heavy miner.alsa 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 • 
moriazite~bearing sediment to the Coastal Plaj_no 



• 

• 

• 

17 

The tenor of the monazite~bearing sediments generally li.s dli.ntli.nGHY higher southwest of the easu:em 

monazite belt arndlsouth.t~-~e.st from the longli.rmde of F~yeuevilleo and some of the highent tenorn are found 

between that community and the No Co - So Co state lineo More than 1 pound· of ·monazite per cubic 

yard is in the three samples numbered 51. 62 0 and64 which are fwm l!'espectively: pink to yellow, siltyo 

fine-grained sand; sli.ltyo pe:~b~~-•· arkos~c sand with local be~s. of limonitic sandstone; and orange to_olive~ 
.·: .. : 
..... \' 

South Carolina 

A group of monazite-bearing samples of comparatively high tenor ~ccurs near· the northeastern 

corner of the area in South Carolina (figa 3)o Sample 125, although mapped as Tuscaloosa by Cooke 

(1936 o pia 2) o was judged by the collector to be Pleistocene" beca.use it consisted of loose o yellow o 

fine-grained sanda' About 20 miles west of the Pee Dee Rivero a large number of samples contain half a 

pound or more of monazite; of these 0 number 137 is exceptionally rich in monaziteo This sample is a 

..· I ' .. 

redo siltyo pebbly sand from the base of the Tuscaloosa -formationo The Pee Dee Rivero by way of the 

Yadkin River, now drains one of the narrow pans of the western monazite belto Perhaps a more easterly 

system of drainage existed in Tuscaloosa time agd _transported monazite from wider parts of the belt around 

the. present boundary between North and South -Carolinao 

The tenor of monazite -bearing sedimems is low in tthe an~a west of th~ Pe~ Dee River to the )\Test 

side of the Lynches River; thence the. tenor increases east of the Wateree River in samples 232, 212. 234. 

235, and 229o Samples 238 and 271 have exceptionally high percentages of monazite in h~avy minerals; 
. I 

! 

sample 238 was the second highest of those testedo Westward to the Congaree River. values are rather 

consistently low for both percem of monazite in the heavy minerals and pounds of monazite per cubic 

yard of sedimento 

West of the Conga~ee River is a large area in ·which there are many samples with high tenorso More 

detailed work should be done in this part of South Camlina. because the high monazite tenors are in three 

formations: the Tuscaloosa o the McBean 0 and· the Barnwello . Th.e Congaree and' its tributaries drain the 

) 

widest part of the western monazite belt 0 and high monazite values in nearby Coastal Plain ·-rocks· s~ggest 

a large source area for mon·azite and a _similar drainage in the pasto The McBean and BamWE(ll formations may 
have derived their monazite by erosion and re-deposition ·of Tuscaloosa materialso 
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Samples wiu:h comparadvely liu:Ue monazil'ite characu:erilze that pan of South Carolina between the 

rich area west of the Congaree River and the Sit.Ue bo1i.ll!l1d!al!'y with Gemgiiao lin this large expanse only 

locality 314 is outstanding for monazHeo bm a few odier places (samples 279, 303 0 and 313) have about 

o. 5 pound of monazite per cubli.c yardo Sedimems in !this sounthwes1tem pan of South Carolli.na contain less 

monazite than those in any area of comparable size sa)mpled li.n mhe present worko 

Samples (fig., 4) from the Tuscaloosa fmmau:ilon lin Gemgia comain about the same amount of monazite 

per cubic yard as do samples fmm the same fmma\tlion in South Camlina; the tenors are z.bout 0., 3 and 0 0 25 

pound respectivelyo Northeast of the Ogeechee Rllvelr m~Jy u:wo namples from the Tuscaloosa formation, 

nos., 321 and 325, have more than 1the average amouilllt of monaziteo 

The dist:ribmion of monazite lin Georgiao apalrlt f:rom thm nmttheastern section, has no distinctive 

pattern., Only two sampleso nos" 377 and 38Se conta.Ji.n molt'e \than a pound of monazite per cubic yard" 

Number 377, from the Tuscaloosa formation. Ji.s a pink to o:range silty sand, with 98 percent passing through 

the 0" 5 mm sieveo Sample 386 0 which contalli.ns 20 10 pounds of monazite per c~Jbic yard, comes from the 

base of the Tuscaloosa and is the richent sample takeno When the sample was collected some of the larger 

pebbles in the pebbly sand were excluded from 'ithe sampUngo lit is estimated that the monazite content of 

a more representative sample would .be less than 2 poundz hm would still be unusually higho Sample 359 0 

although containing less .than a pound of monazite per cubic yard of sediment, has the highest percentage of 

monazite in heavy minerals (11o 9 percent) found in the present worko 

A 1a lha. m a 

The 17 samples of the Tuscaloosa formmldon taken ii.n Alabama (figo ~) have an average monazite 

content of only 00 1 pound per cubic yard., This relativeily low tenor is due in part to a low percentage of 

monazite in the heavy mineralso The samples from Alabama average only 2 percent monazite in the 

heavy ~inerals. whereas the 154 samples from the Tuacaloosa formation in South Carolina average 3 

percento It is difficult to explain such low contento since all samples lie comparatively close to a wide 

part of Mertieos ~1953) western monazite beho !Funher. monazite content decreal)es westward in Alabama, 

' .. \... 

• 

• 

• 
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despite the fact that such samples as 390 0 391 0 and 392 come f~om vecy close \to the overlapped end of rche 

monazite belto Possible explanations for low monazite content in ~hese samples include: low average tenor\ 

in monazite mmong the rocks in the southwestem pan of the ·westem .monazite belt; and this pan of the 

mo~azite belt may have been covered d.uring Tuscaloosa time 0 initli.ally o perhapso by v:he lowest beds of the 

formation itselfo 

G r a d e . a n d· s f z ·~ . o f. p l a c e r s 

·Sediments containing 1 percent of heavy minerals or more possibly ·might be called placers because 

they have a concentratkm of heavy minerals well above the average for .Co<lstal Plain sedii.mentso Of \the 

456 samples examined 0 only 34 contain between 1 and 2 percent of heavy· mli.neralso and only 5 contain 2 

percent or moreo Monazite is usually present as only a few p~rcen\t of the heavy minerals; in 154 samples 

of the Tuscaloosa formation in South Carolinao for exampleo it averages 3 percent0 and the two highest 

values found in the prese~t work are 11a 9 and 10·Q 1 percento Xn terms of monazitte contem: of rock 0 the 154 

South Carolina samples from the Tuscaloosa formation average about 00 25 pound per cubic yard, and l!he 

two samples with llo 9 and 10o 1 percent of monazite in heavy minerals contain about 0 0 8 pound per cubic 

The location of all samples with a contem of 00 25 pound or more is given in detail in table 20 The . 

richest sample exal!l_ined gave 2o 1 pounds per cubic yard; richer ones might be found by addittional ~nvestY.ga-

'. 
tionso 

Some of the samples reported here are possibly of commercial or near-commercial grade 0 but 

additional field and laboratory work will be necessary w· establish reliable Hgurea for tonnageo · 

The data given on the maps and in the tables are. discrete values 0 pertali.r.dng only to the samples from 

the localities indicatedo They do not imply that the monazii.t:e ~ontent sho~n for ·two localities is .:·. · ·. ·. 

values:-., m'a:y: be· rnore5:or "-.lessc constanY,: ~etweer.l 1t't•Uf·:~HJ"caUties :.Is- ·~f'ugge.sted · by::·dafta:.· frorrb·samples 
!\-

·T:4~ l;tE)tiYY..; miner<lJ~~~ujte .of~ ·samp_le:; 321 is almost all S'itaUil.'oliteo Sample 3220 takerjf 
1 

about 5 miles awayo shows a similar high percentage of stawroliteo These ~wo samples are the orily one!l with 
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this :exceptli.ona.lly heavy mineral sui\te" and tthe impHca!ion is thait \the high staurolite tenor may be wide~ 

spread in this areao By exttem:licmo the mon.az]Je ttenor may behave in s~milar fashion" !though there are no 

specific data to supportt this assumptiono 

There are few locali1tli.es tthat give information about verHcal distribution of the monazHeo One of 

the best is locality 314 (Barnwell formation" South CaroUna)o S~mple 314C was taken 15 feet above 3~41B; 

the two have almost identical percentages of monazite and both have b.ig~ tenors in monazli.teo Another 

locality where the samples have almost the s.mme percentages of monazite is 337 (McBean formationo 

Georgia) where sample 337A was taken 20 feet stratigraphically higher than 337Bo Sample 337A is finer 

grained than 337 R and has a somewhat higher percentage of heavy mineralsr conzequently
1 

it has a higher 

monazite tenore At these two localities and at other place:.> tpe venical continuity of monazite tenon} 

between the samples has no.t been pmvedo but the~e ir. no reason to a3nume 'i:hat such tenors are re:>tiricted to 

the sampled intervals onlyo Howevero samples 118 0 North Carolinao and 128 0 South Carolina (both fmm 

the Tuscaloosa formation), are about 50 feelt apart straHgraphically. but their tenors in monazite are qu.he 

differento 

Samples have been collected from bou:h Pliestocene and ~uscaloosa sedimemn (noso 72v 81. 87 o 89. 

101 0 102. 106. and 112) at tthe same locaHrcieH. and the paired samples are usually quite similar wiltth 

respect to amoumt of comtained monaziteo This suggests that the Pleistocene material in made up iin large 

part of reworked Tuacaloosa formationo 

The data given above and on the maps suggest considerable vertical and lateral fDctent of high morr.-

azite .tenors at certainJ,':JcaJ.ities and suggcr.t that such valuen are rnainttti.ned bctweens.ome closely-spaced 
I 
l 

localitieso 

Promising areas for {iJ.rther wmk are outlined in figures 2 to 5. and in the discussion of geographic 

distributiono The fmmatioJ;lS w.hich unconformably overlie the Tuscaloosa formation an~ which pre~umably 
/f' ..... 

are made up in cons~d~rable part of reworked material from the Tuscaloosa formation are panicularly . 
/ 

promisingo The 5 samples of the Mc!Bean formation in South Carolina have an average tenor of Oo 7 pound 

monazite per cubic yardo These formations probably have their highest tenors near the contact with -;:he 

Tuscaloosa formation; and presumably. because of their regular beddingo such high content would comim.ne 

laterally fm a considerable dis1l:anceo 

• 

•• 
l 
\ 

• 
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' ' 

M o n a z it'e\ ::i_:n<~ R e.~ d 1t · S"tr e a m s e ~ i me n u m n d f 1 o o d p 1 a ins 

Essentially one heavy mineral suite characterizes all the formadons sampled foli' this report" The 

only=:different suiteo conu:ai.mi.ng.:· ·~pidote 0 hornblendeo anq garnet li.n addition \to the UJ~sual heavy minelt'a.ls. 

is found in the sediments and flood plains of sttreams that drain !the l?iedmontt prov'inceo The monazite 

content is different for the two suittes of heavy mli.neralso Of t~n alhnviai deposits sampled in South Camlina 

' u 
along streams that flow from the Piedmont iino and acmss tthe ,coastal Plaino the average ~uiu:e of heavy 

\ 
minerals contained only OG 25 percent of monazircee No monazite was in S of the 10 sampleso Streams 

that head within the Coastal Plain were sampled at 8 places and have an average of 30 7 percent of monazite 

in the heavy mineral fractiono The poorest sample cont_ains lo 3 percent of monazitte in the heavy fractiono 

There are many possible reasons for this difference in monazhe contentt, One may be the method 

I 

of collectingo Most of the sir;;a:ms \that drain tthe Piedmontt province are largeo are bordered by swampo and 
•, 

are difficillf to sampleo Att many places samples from these s\l:~eams represent sediments deposited during 

overbank floods and might not contain monazitteo Howevero this explanation seems Ji.nadequateo 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 Plaino The ll'a1tlio is 2o 7 percent to lo 3 percento 

Another possibility is that some monazite-poor sneams from the i?ied.mon\t do no~ reach and drain monazite-

bearing rockso Of the 10 samples examinedo howevell'o 6 came fmm ll'ivers forming tthe Wateree~Congaree 

system 0 which drains the widest part of the western monazite bellta W}la.1tever the explanau:lion for lack of 
' / 

_./ 

monazite 0 it is clear that the larger streams from the Piedmom are not receiving a very high proportion of 

· their sediment locally from the Tuscaloosa and other monazite-b~eirli.ng formations of the Coastal Pl~ino 

OTHER MINERAL PRO,pUCTS 

Other minerals and :·materials associated with monazite may be salable as coproducts cr. byproducts 

under favorable circumstanceso The most salable commodities are sand and gravel. the titanium-bearing 

minerals., zircono and the h~gh~alumina mirneralso 

,, 
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Sand and gravel are widely mined in operations that range in size from small pits s~pplying local 

road material to quarries reponed to; pr~duce several thousand tons a day. None of the samples showing 

highest percentages of IIIDnazite in the heavy mineral~ came from quarries. but a high content of monazite 

might make it possible to work ground for sand. gravel. 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 important industrial 

minerals in the sediments. and their value to industry depends upon the quantity of contained titania. 

Estimates were made of the quantity of titanium-bearing minerals in the heavy fractions of 12 samples fro~p 

the Tuscaloosa formation (nos. 51. 62, 64. 137. 157, 1;70. 193B. 334A. 350. 359; 36·~. and 386) in 

North Car91ina. South Carolina. and Georgia. They were chosen because they generally have a higher 

percentage of monazite than average. the perc~nt of opaques (dominantly ilmenite and leucoxene) Vr.J~ied 

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 abundance from 9. 0 percent to 32. 6 percent of the 

heavy fraction in the same 12 samples. 

The high-alumina minerals include kyanite. sillimanite, ~nd staurolite. and all range widely in ·· 

their percent distribution in these 12 samples. Staurolite made up o. 3 to 13. 7 percent of the heav:y minerals 

in the 12 _samples and averaged 2. 8 percent. Kyanite apd sillimanite together form less than 2 percent 

of the heavy minerals in eight samples but are 5. 5, 10.1, 9. 5, and 7. 5 of the heavy fraction in the other -,\ 

samples. 

A sample from the Barnwell formation in South Carolina and a sample from Pleistocene sediments 

in. North .Carolina show the same minerals in percentages not very different from those given for the 12 

from the Tuscaloosa formationo 

Deposits whose incoine will derive from several coproducts appear to be the only source of monazite \,_. 

along the inner belt of the Coastal Plain. Deposits economically dependent only on monazite will not be 

found there. 

• 

• 

• 
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/ 25 • Table lo ~~l)isuiib:utltii.on of moiiTl&Z.Jl\te among the heavy mli~rneJra!z and sed.imen\ts lin 
pmrll: of lthe S01U11thenll AUmn1tli..c C:oc\fl~<d Pl.a~li.n==~onltlinm::do 

~- IPe!rCf.!liJit~ge l1It:~a.vy ,lt.~e.wy Jvl:Ona~zi~e M6nazhe 'Monazite · 
of u,a:r:nple mlinelt'als iin mli.l!lleirafuz lin heavy lin per cub)lc yard 

Sample < .. Oo 5. rum < 0.,5 mm lin wck mineR·& Is sedli.memt of sedhnenrc 
nwbel!' ... m size size (pell'cen':} (p.eltceJrn\t) (p>teil'IC€irn\t} · . (percenn) Obso.) 

41 6l§' 0018 (10 12. 004· oo:oo4 Oo 01 

42 94 ·o~ 25 Oo24 1o9 Q 005 Ool2 

44 90 002 0018 00 ID 0 001 0003 

45 80 0,09 0007 008 0 0006 0., 01 

46 75 0.,16 no 12 1005 0 0006 0002 

47 50 lo 1 0055 209 0016 004 

48 73 004 Oo29 8a4 0 24 0061 

50 . 60 005 0~3 Oo 7 0 002 0.,05 • 51 99 100 100 70 3 007 10 81 

52 50 0022 00 11 50 9 0 007 OalB 

53 30 0025 0008 lo2 0 0009 0002 

54 65 0032 00 21 005 0 001 0003 

58 65 0013 0009 104 0 001 0003 

59 65 1!)035 0012 301 0 004 Ool 

·60 40 00 55 0022 20 7 0006 0015 

61 65 002 Oa13 207 0 004 001 

62 51 1o 0 00 51 308 005 1013 

63 75 0025 ·0019 409 0 009 0023 

64 30 203 00 70 809 a OS 1055 

65 94 0029 ()027 203 0 006 0015 

66 80 002 . ()., 16 205 0 004 Dol • 67 89 Og06 0005 10 6 0 0(}08 0002 

68 45 0023 0.1 208 1003 
~\_ 

0008 

69A 94 0015 0014 000 0 00 00.00 



26 • Table 1~ ~~Di.sulibution of knonazin:e.among the heavy minerals and sediments in 
-pan :of n:h~ smnthem Atlantic Coastal Plain=~C~:mdnu.nedo 

Petcem:aige Heavy· ~ea~ry Moinazlie ··• Mon~~ite ·Monaz.ite 
I 

of sample minerals in minerals in heavy in per cubic yard 
Sample < 0.5 mm < o. 5 mm, in rock minerals ·sediment of sediment 
number Ji.n size . · . siz~ (percEmi) (p~rcent) .. (percent) · (pea·cent) (lbso) 

70 . 75 .0~23 0017 30 3 Q 006 o. 15 

71 45 ~038 Oo17 loB 0003 0008 

728 75 004 003 lo 7 0005 0013 

74 65 0024 Oal5 308 Q 006 0.14 

75 98 0017 0017 1. 5 0 003 0008 

76 80 00 52 Oo42 lo 3 0005 0013 

77 45 001 0005 30 7 0 002 0005 

79 50 0026 0.13 109 0 003 0006 

80 70 0.,54 0038 30 3 0 01 0025 • 
818 70 008 Oa56 209 Q 02 004 

83 . 80 0044 0035 202 0'008 0.2 

84 85 0~27 0023 1.8 0004 0.1 

85 85 0038 0032 003 0 0009 Oo02 

86 70 0 .. 8 0056 lo6 0 009 0.25 

87B ~5 0.7 0.5 3 .. 0 0 02 00 38' 

89A 30 0.43 0013 209 0 004 0009 

90 50 0025 Ool2 2.7 0 003 0008 

93 25 0.,37 0009 601 0006 0015 

94 55 002 0.07 5.4 0 004 Ool 

95 35 004 0014 000 0 00 o.oo 

97 70 002 0014 3.3 0 005 0013 • 80 0028 0 004 0.1 99 0022 200 

iOOA 40 Oo 7 003 1.4 Q 004 001 

lOlA 90 0027 0024 203 0 006 0015 



27 • Table 1., --Distribution of monaz~.te a·mong the heavy minerals and sediments in 
pan of the southem Atlantic Coastal Plain~-.Continuedo 

Pe'rceniage ·Heavy , Hea.yy Moi1azite · · ·M~,:>n·azite · : Monazhe · 
of ·sample mineralS. in mJinemls in heavy in per cubic yard 

Sample <: Oo 5 mm <:: 005 mm in rock minerals sediment of sediment 
number lin size size (percem) (percent) (percent) (percent) (lbs.,) 

102A 65 0032 0.,21 600 .,13 0033 

103 40 0.,16 0006 104 0 0008 .00 02 

104 65 00 7 0045 1.3 0 006 0015 

105 50 0013 0007 201 0 0002 0004 

106A 75 0047 0035 3.,3 0 01 0., 3 

107 70 00 ~ 0007 1.,8 0 001 0004 

108 65 004 0.,26 103 • 003 0009 

111 80 0.2 0.,16 1.5 0 002 0006 

• 1128 65 0.36 0023 1. 2 .,003 0008 

113 94 0013 0.,12 300 • 004 001 

114 70 0.38 0.27 207 0007 0018 

115 70 0.,34 0024 60 9 c 02 0.43 

116 98 200 

117 60 0~9 0054 3.4 0 02 0048 

118 88 0032 0.,28 o. 8 • 002 0005 

119 70 0.27 00_19 20;1 c 004 001 

120 70 004 0028 1.1 0 003 0008 

/ 
Black Creek formation 

56 94 :a. 1 1. o· o"s • 006 o •. a6:: 

110 55 ~ .. 12 00.8 0.;0 0 oo· o. O(f 

• 122\ 95 ()., s: 0<16:· b.,W .. oos' o., 114-!: 



28 • . · Tab!e 1o --Distribution of monazite among the heavy minerals and sediments in 
part of the SOlllfChern Atlantic Coastal Plain- -Continuedo 

.,._ ... ·. 

·· .- Perce.ritages · Heavy .H~avy · ', ·····'Mon:izlte ··: · ·l\Aori~zi'1:e M6nazite· 

of sample minerals in minerals· in heavy in per cubic yard 
Saqtple <. 00 5 mm <. 00 5 mm in rock minerals sediment of sediments 
number in s.ize size (percent) .{percent) .(percent) (percent) (lbsn) . 

Yorktown 
~··. 

forma don 
• .. 

4 35 0074 00 ~;6 001 00004 Oo01 

11 70 0007 0005 2o 8 0 001 0003 

14 40 0032 00.13 200 o003 0007 

17 40 0025 00 1 102 0 001 0003 

Pleistocene deposits 

43 84 00 3 0025 104 0 004 0009 

49 70 0063 0044 1o1 0 005 Oo12 • 55 80 Oo11 0009 3~4 0003 0008 

72A 94 005 0047 2o2 0 01 0025 

73 64 0.5 0032 105 • 005 0012 

78 52 10 0 00 52 402 0 02 0055 

81A 70 0078 0.55 2o1 0 01 Oa29 

82 42 1.0 0042 302 0 01 0035 

87A 60 0., 5 003 205 0 008 0019 

88 84 0062 0052 208 • 02 0038 

89B 80 ' 00 72 0058 3.0 0 02 0042 

91 50 0046 0023 008 0 002 0005 

92A 20 Oo36 0007 io9 0001 0003 

92.0 35 0035 0012 .001 00001 0000 

96 65 0.6 0039 607 003 0065 • 98 60 008 0048 300 0 01 0035 

101B 91 1e 0 00.91 2. 9 0 03 0068 

.l02B 75 0058 0043 20.9 0 01 Oo31 



29 • Table lo ~~Distribution of monazite among the heavy minerals and sediments in 
part of rthe southern Atlantic Coastal Plain~-Continuedo 

Percentage Heavy Heavy' Monazite· Monazite Monazitte 
of sample mineral:; in · minerals · in heavy in per cubic yard 

Sample <Oo5 mm <..oo 5 mm iri rock minerals sediment of sediment 
number in size size' {percent) (percent) (percent) . (percent) (lbso) 

1068 78 0052 0041 204 0 01 0025 

109 40 0029 0011 Oo 0 0 00 0000 

112A 75 003 0023 0.4 0 0009 0002 

121 35 004 0014 000 0 00 o.oo 

Stream s e·d tm.e n t's· 
:.-

a n d. m is c e ll.a-n e o us samples 

1 002 

2 L3 

• 3 003 

5 003 

6 92 4.95 4055 002 

7A 1.,0 

8 30 6 

9 89 400 30 6 003 

12 201 

1~ 82 ·oo 33 00 27 008 

15 108 

16 10 0 

25 100 

29 . eo 2 

32 00 7 

• 36 96 loS 10 5 000 

40 80 0015 0012 000 

57 40 lo2 Oo 5 009 
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Table 1o --DistrJi.budon of p1onazite among the heavy minerals and sedimems in • part of the southern Atlar:ttic Coastal Plain--Continuedo 

Percentage Heavy Heavy Monazite Mo:naz'ite Monazite 
of sample minerals in minerals in heavy in per cubic yamil 

I~ • 

Sa!Dple <.Oo 5 mm <.0"5 mm in rock minerals sediment of sedimem 
number in size · size (percent) (percent) (percent) ·. (percent) (lbnn) 

69B 96 002 002 600 

92B 69 2095 200 10 5 

92C 77 lo 9 1o47 004 

100B 70 006 004' 009 

123 98 007 007 20 5 

S'Op.T'I£: CAROLTNA 

Tuscaloosa formation 

i24 85 0028 0024 So 7 • 02 004 •• 125° 87 0093 00 81 602 005 1 .. 25 

126 82 0043 0.35 408 0 02 0043 

127 45 .Qo 6 Oo 27 301 0008 002 

128 30 00 72 0022 200 0004 001 

129 40 002~ 0011 1o1 0 001 0003 

130 55 0063 0035 5.1 0 02 0043 

131 65 0.19 0012 300 ~004 001 

132A 70 004 0.28 208 .007 0018 

132B 53 0045 0025 3.9 0 01 0025 

133 50 0037 .. / Oo 19 20 9 0 006 0015 

134 78 005 004 200 0 008 002 
'.to,i) 

135 35 0.7 00 25 2. 5 0 006 Oo16 

136 80 Oo14 Oo11 70 7 • 008 002 • 137 64 1o 9 1o22 50 5 007 1cr,.58 
f 

*.Collected from loose, yellc:>w. fine -grained sand thought to be a Pleistocene deposit in an area lrrli!pped 

by Cooke (1936. pla 2) as the Tuscaloosa formation of Cretaceous age" 
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• Tmhl~!-1o ~-Disnib~ttllon of monaziitte amGir:'.g tth~ heavy minell'a)ts an"!d nedllrnentts in 
partt of tthe SC:Hll1them Ada.mitc Coasttal!PlaJlrnc=Comli.nuedo 

\ Percentage Heavy .I:Jle&vy Monazite Monazll1te Monazlite 
of sample mi1rnerals ii.n mine:rab lin heavy irA per lt!Ubli.c yard 

Sample·. < Oo5 mm < Oo5 mm in mclk mline~rals secUment of sediment 
JrH.P.mber in dze size (percent) (perc·~no . (pe~rcent) · {pterc:emr) (lb(1o) · 

138 50 Oo 7 0.,4 009 0004 Oo10 

139 50 0021 Ooll 30 7 0 004 001 

140 50 0018 0~09 30 4 0003 0.,08 

141 85 q_c,·76 0065 007 0 005 0013 
n< 

142 75 Oo1S 0.,12 1.,3 0 002 0004 

143 35 0081 Oo29 Oo2 0 0006 0002 

144 37 0068 0025 50 7 0 01 0035 

145 65 0037 0024 409 0 01 003 

• 146 35 0043 0015 10 8 0 003 0008 

148 70 0019 001!3 103 0 002 0005 

149 94 0025 00 2·1- 208 0007 0017 

150 94 0.,08 OoOB 208 "002 0005 

151 40 2o66 101 Oo6 0 006 0015 

152 55 0~7 0038 2o5 0 009 0023 

153 40 0027 0011 2o2 0 002 0005 

154 60 003 .0 0 18 30 0 0005 0013 

155 71 0065 00416 50 8 0 03 0.,68 

156 78 0066 0052 403 0 02 0055 

157 78 0082 0064 30 9 003 0063 

158 50 0057 0029 loS 0 005 0013 

159 60 00 5 00 3 205 0007 0018 

• 160 45 00 19 0009 407 0004 Oo10 

161 55 0022 0(112 20 8 0 004 OolO 

162 60 0'4 
·: .o 0024 2ol 0 005 0.,13 
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• ,. Table 1 .. --Distll.'illmUon of monazH:e among the heavy minerals and sediments in 
pan of \the southern Atlantic Coastal Plain~oConttinuedo 

,,., .... ·; 

Percentage Jleavy Heavy Monazi1te Monazite Monazli..te 
of sample p:nli.nerals in minerahl : . in heavy in per cubic yard 

Sample (_Oo5 mm {- Oo5 mm in mck minerals seclhlmem: of sediment 
lli.Ullmber in size size (percent) . (percem) . (percent) . (percent) (lbn.) 

190 65 0008 0005 001 oOO OoOO 

191 75 0034 Oo26 006 0 001 0004 

192 50 ' 00 5 0025 1o3 0003 0008 

1938 32 10 1 0035 40 5 o16 0040 

193C .64 0023 0015 loS 0003 0008 

194 57 005 0029 204 0 007 0018 

196 80 00 9 0072 401 0"'' .. 0 ~ 0075 

197 72 004 003 000 0 00 OoOO 

• 198 85 003 Oo2S 004 0001 00 03. 

1991B 90 0~ 05 . 0005 000 0 00 0000 

200 94 0009 0008 004 00003 0 .. 01 

202 50 0065 0033 '004 0 001 0.,03 

203 65 0008 0005 000 0 00 0000 

204 50 0.,2 001 004 0 0004 Oo01 

205 53 1053 0081 2.3 0 02 0048. 

207 55 102 0066 104 0 009 00 23 

208 45 0052 0023 408 001 0028 

209 50 0028 0.14 009 0001 0003 

210 40 0094 0.38 1o 5 0 006 0015 

211 65 0039 0025 408 0 01 0 .. 3 

212 43 Oo 9 0038 50 8 002 0055 

• 213 65 0034 0022 203 0005 0013 

214 75 0023 0"18 lo 3 0 002 0 .. 05 

215 100 004 004 007 0 003 0008 
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· Table lo ~~Dli.sltrfbuutioh of rtionazilte among the heavy mli.rneralz and sedimenu in • part of~pe southern Atlantic C~amtal. Pladin~.,~on.Unuedo 

l?eircen1tage Heavy ···Heavy· .. 
li.4onazilte Monazhe Mon·azite I 

of sample milneral.s in mli.nelt'als lin heavy in per cubic yard 
Sample <Oo5 mm <..o~5 m~ in mck . minerals sediment of sedimem 
number. in size. zize (p~I:cem).- (percent) (percenl) .(perc;em:) (lbso) 

221 79 005 0.,4 301 0 01 003 

222 80 0.,23 0019 4.,1 0 007 0018 

223 74 Oo52 ooa9 205 0 ()1 0025 

224 70 0024 00.17 2o 9 . 0 005 0013 

225 35 0057 002 70 0 o Ol 0035 

226 70 005 0035 00 9. 0 003 0008 

227 65 001 0.065 7. 7 0005 0013 

229 79 203 10 8 1o5 0 03 0068 

23.08 50 Ooll 0006 20 5 .,002 0005 • 231 55 0027 Oo12 loB .,002 0005 

232 60 0065 0.,39 609 0 027 006~ 

233 75 0.,18 0014 101 0 002 lJ005 

234 58 00 72 0042 Bo.S 004 0091 

235 65 o., 77 0050 402 002 . Oo 53 

236 36 .10 5 0054 609 0 37 0093 

237 89 0.,01 o·o 01 40~5 .,0005 Oo01 

238 65 005 0.,33 1001 0 03 0083 

240 35 o. 5 0.1~ 208 0.005 0.,13 

241 65 008 -~9~2 206 o01 0033 

242 45 0042 Oo19 301 0 006 0.,15 

243 40 10 79 00 72 009 0 007 Oo18 

244 45 1.,35 0061 OoS 00"04 001 • 245 60 Oo 7 0.,42 .008 0003 OaOB 

247 85 Oa24 .0.;2 1o. 9 0004 Ool 





3:6 

Ta~ble 1.,.. ~~Dis.tdlbu.ntll.G'n of XT).Onellzite among 11:he heavy mli.nell'a..l$ and sediments lin. • :~~a.Jri(()f the 30u1!:hem AHa.iiltic Coa~sttal Plain~~Conttli.:rnuedo 

· ·. I?etcenta~ He~Avy Heavy M.Onaziifre Monazitte Monaz[te 
of sample ntill"M~rals in miner ala in heavy in per cu.bic ya.lt'd 

Sample ~ 005 mm L 005 mm in mclk n)ii.nerals sediment: of sediment 
rnimber in size ·. size {percent) . {perce:ru) · (percent) (percent) (H'Js9 ) 

286 75 0.,33 0025 306 0 009 ()o23 

287 95 002 Oo 2 OoS 0 0.01 .0003 

291 70 0033 o ... 23 205 .,oos 0015 -......... 

29S 70 ()0 52 Oo36 3o8. 0 01 00 35 

298 62 Oo 5 · 0031 0.,1 00004 0.,01 

300 30 005 0015 406 0 007 00 i8 

303 40 005 002 804 
···>~":. 

0 02 -~ p 4~8 

304A 94 0025 O'o 25 OoO 0 00 0000 

306 15 1o 1 0017 201 0 004 0009 • 309 60 .00 2 Oa12 006 0 0007 00·02 

312 25 0025' 0006 3o 1 0 002 0005 
., 

314A 21 0026 00055 304 . 0 002 0004 

317 40 0043 0017 10 3 0 002 0005 

318 50 0'.,5 0025 2o1 0 005 0,13 

319 60 003 Ooi8 Oo '7 0001 0.03 

320 60 01>65 0,.39 1o 7 0 007 0018 

Bla.ck Cre:e.,k formatiol!ll 

218 94 0002 00 014 10 9 0 0003 0001 

219 89 0073 00 65 . Oo6 0 004 Oc, 10 · 

Pecdee formation 

217 78 o·o47 0036 OoO 0 00 OaOO • !Black Milng'? formation 

272 60 005 _Oo 3 2o2 0 007 0017 
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Table 1o ~~Disnibuntion of monazH:e among rche heavy minerals and sediments in 
pan.of the sou1them AHanu:li.c Coastal PlainQ.~Continuedo 

Pe!l'centage .H.eavy .~e<iivy Monaztte 
, of sample minerals ip. mli.nerals 

Sample· . .. ~ 00 5 mm &. fl.~. 5 )!nm , · in rock 

Momfzite 
in heavy 
minerals 

Monaz!fe 
lin 

sediment 
per cublic yard 
of sedi.memt 

number .in size size (p~rcentt). (percent) · . (percent) .... <percent) (lbso) 

289 82 

290 45 

302 56 

315 40 00008 

316 57 

Barnwell formation 

278 60 

281 85 

282 80 

283 65 0.,07 0.05 0 0003 Oa01 

. 288 78 

. 295 40 

296A 93 0 009 

. 301. 75 . 

305 55 

310 40 

311 50 . "007 

3148 27 

314C 68 





39 • Table 1 .. --Distribution 'of monazite among the heavy minerals a!ld ssi:Hmem:s in 
part of the southern A.tlantic Coastal Plain.~-~ontmu~d~, 

Pe1rcentage '}Ie.avy· .He~vy Moilaziie·· Monazite 
"'-:.')\ '"/' 

of sample minerals in n1inerals in heavy 'ip2 per cubic yard 
Sample £ 0 .. 5 mm .(.0 .. 5.mm in rock minerals sediment of sediment 
number in size size (percent) ·(percent) (percent) · . (percent)· · (lbso ). 

239A 98 3 .. 4 3.,4 o .. o 

239B 9.8 4.,8 4 .. 8 o .. o 

248B 94 1.3 1 .. 3 

254 94 2 .. 5 2 .. 4 0.1 

255 89 2.6 2.3 o .. o 

263 2 .. 6 2 .. 1 

270 20 4 .. 7 

274 85 1 .. 7 1.4 o .. s 

• 275 97i 3 .. 0 3 .. 0 o .. 5 ---
284 --- 9 .. 0 

294 88 0 .. 75 0 .. 65 2.,8 

299 99 3 .. 6 

307 40 1.3 o ... 52 3 .. 4 

308 99 0 .. 5 0.,5 2o9 

':"'GEORGIA 

Tuscaloosa formation 

321 55 8 .. 7 4.,.8 1.4 0 66 1.65 

322 75 0.7 Oo52 o ... 0 0 00 o.oo 

323 40 009 0036 108 0 006 0 .. 16 

325 70 o. 5 0 .. 35 402 0 01 0 .. 37 

• 327 60 0 .. 4 Oo24 3.7 .. 009 0 .. 22 

329 75 0.08 0006 o .. o • 00 0000 

332 70 0 .. 5 0 .. 35 o .. o 0 00 o .. oo 
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Table 1., -:--Distri,bu~_i.pn. of monazite a.mong the heavy ·minerals and sediments in • part of the souil:hern Atlantic Coastal Pla_in-.n.Continued • 

• •• ·I .. 

· J?ercentage · · ,Heav:Y· He·avy Monazite Monazite Monazite 
of sa·mple niin~rals in minerals in heavy in per cubic yard 

Sample .( Oa 5 rrim L.. ~05 mm in rock minerals sediment of sediment 
number in size · size {oer~e'nt} ~eercent} feercent} ~e.ercegtl (lbs2 } 

I 
334A 25 Oo 5 00125 70 6 • 01 0024 

335 96 003 003 lo4 0 004 OolO 

350A 78 00 51 004 30 3 0 01 0032 

3508 46 l.o4 0065 30 6 0 02 0.58 

351 50 0045 0;22 205 0006 0015 

352 73 005 0037 4.9 0 02 0045 

353 65 loO 0.65 1. 5 • 01 0.25 

354 50 0033 0017 5. 3 • 009 0.22 

356 60 o. 7 0.4 1. 8 • 00·7 0.17 • 357 45 0033 0015 3.0 • 005 0.11 

358 45 o. 8 004 I o.o 1'00 o.oo 

359 . 41 0~63 0026 . 11.0 9 0 03 0.78 

361 5.0 0034 0.17 300 0005 0.12 

368 38 10 5 0057 2.8 0 02 0040 

370 85 0034 0.29 206 0 008 0019 

371 60 0024 .0014 50 8 0 008 0.20 

372 94 Oo19 0018 6.2 .,01 0.,28 

37~ 30 1.6 0.,48 20,5 0 01 o.3o 

374 55 002 0.11 2o2 0 002 0006 

375B 75 0'028 0021 2.4 .005 0.12 

. 27.7 9.8 o. 75 0.74 5.,6 .,04 1.,05 

378 40 005 0.2 2.5 • 005 0.,12 • 379 80 0027 0022 o.8 0 002 0.,05 

380B 70 0048 0034 3. 0 0 01 0025 

;; 
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•• Table 1o :.~on.swlbution of monazite among 1the heavy minerals and sediments in 
pan of the southern Atlantic CoastallPI.min-~Continuedo 

Percenttage Heavy Heavy Monazite Monaziu:e · Monazite 
of sample minerals in mine:rals . ftn heavy fn per cubic yard 

Sample <. 005 mm l.. 005 mm in rock minerals sedimentt .of zedimen\t 
mum be it' in size size (percent)' . (oercentt) (percent) (percent) · (Ibso) 

380A 70 0024 0017 So 6 0 01 0028 

381 65 0038 00246 302 0 008 0019 

382 70 0032 Oo22 406 0 01 00 25 

383 60 0065 0033 2o2 0 007 0018 

384 70 00 5 00 35 20 7 0 01 0024 

385 50 lo 55 0078 lo 1. 0 ·008 0020 

386 45 lo9 0086 90 7 0 08 2010. 

387 60 003 0018 lo 5. 0 003 0007 

• 388 84 005 004 lo 8 0 007 Oo18 

Wilcox formation 

3898 94 004 004 OoO 0 00 0000 

McBean formation 

333A 72 00.35 0025 laO 0003 0006 

3348 80 00 25 002 704 0 01 0037 

337A 78 006 0.46 200 • 009 0023 

337B 52 004 002 202 0004 0011 

339 85 o. 5 0043 201 0 00.9 0022 

341 96 0.27 0026 005 0 001 0003 

342 60 0.48 Oo29 1o 5 0004 0.11 

348B 96 0.6 0058 203 0 01 0030 • 349 95 0.5 005 20 7 0 01 0034 

362 40 0.58 . o. 23 008 0 002 0005 

389A 90 004 0036 208 0 01 ."o·o 25 
\ 
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Table 1o -~Distribution of monazite among. nhe:heavy IIii!le!als and sediments in 
petlt'\1: Of the southern Atlantic Coastal Plain:..-Continuedo ·. 

Percentage . ·Heavy r Heavy Monazite Monazite· Monazite 
of sample minerals in 

I 

in cubic yai!'d minerals in heavy per 
Sample .<oo5 mm (. Oo 5 IDJ;Il in rock mineE'als sedimem: of sediment 
number in size. size. <pe,rcem) (percent) . . (percent) . _{percent) . (lbs~} 

Barnwell formation 

324 ·84 0.18 0015 1.3 .002 0005 

330 85 00 08 0006 009 0 0005 00 01 

''331 97 004 o •. ~ ~.1 0 0 0 004 Oo 10 

3338 89 
. J/ 

Oo 16 0014 20 5 0 004 0009 

334'C 79 003 0024 o.o 0 00 0000 

336 25 o. 5 0.125 0.4 0 0005 0001 

338lB 75 o. 3 0.23 2.8 0 007 0016 

340 50 0.3 0.15 1.5 0 002 0005 • 
343 50 0013 ooo7 2o7 0 002 ooo5 

345 ,94 0.5 0.5 Oo 1 0 0007 On02 

346 94 qo16 0015 2o2 0 003 0.08 

347 91 o. 5 0045 102 0 006 Oo14 

348A 3.0 Oo3 0009 L9 0 002 0004 

360 75 0027 .Oo 2 2o2 0005 0010 

363 70 0.32 0022 L4 0 003 0008 

364 95 0025 Oo25 o. 9 0 002 0.05 

365 92 0036 0033 306 0 01 0030 

366 92 0023 002 Oo7 0 001 0003 

367 92 0025 0.23 1.4 0 003 0008 

369 92 0013 Oa12 1ol 0 001 0.03 

375A 90 Oa1 0007 10 3 0 0009. Oo 02. • 
376 82 Oa2 0016. L4 0 002 0005 
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• Table lo --Di5tdbuUon of monazite among the heavy minerals and sediments in 
pairt of t·he southern Atlantic Coastal !Plain=~Continuedo 

Percentage Heavy Heavy \ Monazite·. Monazite · Monazite 
of sample minerals in minerals ~n heavy in per cubic yard 

Sample l... 005 mm ~ 005 mm in :rock miner.als sediment of sediments 
number lin size size (perceno· (pe:rcem) <percent) (percent) (lbso) 

Stream sediments and miscellaneous samples 

326 55 007 

328 94 loO 009 loB 

338A 85 10 7 1o 5 004 

344 96 10 0 0096 004 

355 88 lo2 

ALABA-MA 

Tuscalopsa formation 

• 390 50 00 5 0025 1o4 0 004 0009 

391 84 0054 0045 006 0 003 0007 

392 79 0013 OolO 005 0 0005 0001 

393 57 005 0029 30 5 0 01 0.25 

394 40 0.4 0016 00 7 0 001 0003 

395 45 00 5 0025 10 4 0 004 0009 

396 89 0009 0008 000 0 00 o.oo 

397 78 004 0031 205 0 008 0020 

398 40 00 78 0031 006 0 002 0.05 

400 35 0033 0011 2.2 0 002 0006 

401 65 006 004 007 0 003 0007 

405 50 002 0010 308 0 004 0010 

406 40 00 31 0012 4.1 0005 0012 

• 407 65 0034 0022 306 0008 0020 

408 50 0047 0024 104 0 003 00 08. 

409 40 Oo49 00 2 203 0005 Oo11 

410 50 00 5 0025 300 0 008 0019 



~4 

Table 1. --Disnibuti.on of monazitte among the heavy minerals and sediments in • part of tqe so_uthern Ardantic Coastal Plain--~enc"ludeciQ 

Percentage Heavy ~eavy 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 in size . size (percent} .. (percem) (percent) (percent) (lbsp) 

Eutaw formation 

·402 85' Oo.s- 0.4 20 2 -
~ 009 . -' Oo 22 

403'' 94 0.57 0054 00 7 .004 0.10 

404 78 0.44 0.34 1.1 0004 0.09 

411 68 0015 (l..lO 2.0 .002 0.05 

Rip.le y formation 

412 40 0006 ,0;,024 2. 5 00006 0.01 

Providence formation • 413 84 003 0025 1. 3 0 003 0008 

414 84 005 0.4 1. 5 .,006 0·0 15 

Claytop formation 

416 95 0.19 ·oo 18 100 • 002 0005 

/ Naheola formation 

415'.' 9Q Oc~ 5 o.45 o.,o • 00 .o.~oo 

Nan a f a·l i a formation 

417 90 0.5 0.45 1. 4 • 006 0.16 

T.uscahoma formation \ 
\ 

J 
I 

·418 84: 0.4:-5 0.38 0.6 .002 o. o.5 
' . 

Glendon formation 

419 58 1.6 0.93 1o 6 0 02 0.37 • Stream. .. sedinLents and. miscellaneous samples 

~3:99 20 0.65 0.13 0.2 



• 

• 
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Sampie 

number 

47 

48 

51 

64 

72A 

78 

80 

81A 

8,1B 

82 

86 

8'"1:6 

88 

89B 

. 96 

98 

101~ 

45 

Table 2o ~~Localtlion of samples having .am apparent monazli.tte content of 0 0 25 

pound or l[Tlore per cubic yard of rocko 

N 0 R T H. C A R 0 L X N A 

Hameu Cm . .mty; Na Co Route 210. 001 mHe north of Uppel!' !Little River crossingo 

Moore County; Uo So Route 1. 2o 5 miles by mad southwest of Lee County lli.neo 

Hameu County; No Co Rounte 210o Oo 4 mile by :mad norrth of Cumberland c:;ounty lineo 

Moore County; Uo So Route 1. about 2 miles by road no:rtheast of Aberdeeno 

Moore County; Uo So Route 501. 30 5 miles by road north of Hoke County Hneo 

Moore County; Uo So Routte 1. Oo 8 mile smnh of lPi.nebluffo 

Richmond County; Uo So Route 1. lo 3 mHes by road southwest of Hoffmano 

Richmond County; U o So Rome 1. lo 6 miles by road southwest of Moore County lineo 

Hoke County; Uo So Route 15A. 00 9 mile by road northeast of Raefmdo 

Scotland County; Uo So Rou.v~ 501. 140 6 mUe::; by road nor.th of ]unction with Uo So Route 15A 
nonh of lLaull'inbmgo 

Richmond County; Uo So Rome 1. Oo 7 ~He by road west of junction with No Co Route 77 

south of Hoffmano 

Richmond County; Uo So Route 1. 3o 0 mHes by road west of junction with No Co Route "/7 

south of Hoffmano 

Richmond County; Uo So Route 1. 5o 9 miles by road southwest of juncti(!)n with No Co 

south of Hoffmano 

Scotland County; Uo So Rome 501. llo 1 miles by road north of junction with Uo So Route 15A 

north of Laminbur~o 

Scotland! County: Uo So Route· 501. 80 0 miles by road north of junction 'tAlith U~ So Route 15A 

north of lLa urinbu.ugo 

102A Richmond County; Uo So Route 74. Oo 5 miles by road east of junction with N. Co Route 381 

102B east of Hamleto 

t06A 
1068 

Scotland County; Uo So Route 74. :Oo 7 mUes by road southeast of Richmond County lJi.neo 

115 Richmond Coumy; No Co Ro11.Jl.te 38 0 00 6 miles by road north of South CaroHna line., 

' 117 Richmond Countty; Uo So Rounte 1. 004 mli.le lby road northeast of South Carolina liineo 



) 

-

) 

; 
-' I . 

.Sample 
number 

124 

125 

126 

) 130 

132B 

137 

144 
145 

155 

156 

157 

164 

168 

169 

170 

175 

181 

185 

189 

46 

Table 2,- -~Location· of samples having a:rn apparent monazite com:em of 00 25 
pound or more per cubk yard of mck~~Continuedo 

Location 

SOUTH CAROLINA 

MarlboroCawuy; So .Co Route 383 0 1., 1 miles by road southwest of junction with s. C •. 
Route 79 0 southwest of Gibsono No C. 

Marlbom County. So Co Route 38. 0., 6 mile by road south of North Carolina !ineo 

Marlboro County; So Co Route 77. 1o 3 miles south of North Carolina line·o 

Chesterfield County; Uo So Route 52. 6o 5 miles bw mad north of junction with Uo So Route 1., 

Chesterfield County; So Co Route 9. 40 1 miles by road east of Pageiand. 

Chesterfield Couritty; So Co Route 102. 10 3 miles by road southeast of junction with by-pass 
S., Co Route 9 at Chesterfli.eldo 

Marlboro County, So Co Raute 38. 2. 6 miles by road northwest of junction with So Co Route 
383. east of ~Cherawo 

Chesterfield County; Uo So Route 1, 00 9 mile by road southwest of junction with Uo So 
Route 52 south of Cpera w o 

Chesterfield County; Uo So Route 1. 40 1 mHes by road south of junction with U. So Route 52 
south of Cheraw o 

Chesterfield County; So Co Rqute 102. 5o 8 miles by road northwest of Patricko 

Lancaster County; So Co Route 265. 00 6 mile by road west-southwest of junction with So C~ 
Route 903 northeast of Kershaw 0 

Chesterfield County; So Co Route 903, 1o 4 miles by road northwest of junction with So Co 
1 Route 151 south of Jeffersono 

Chesterfield County; s. Co Route 85. 30 6 miles by road southwest of junctir,n ~it~ So Co 
Route 1090 !\ 

Chesterfield County; So Co Route 102. 40 0 miles by road northwest of Patricko 

Chesterfield County; Uo So Route 52. 4·o 7 miles by road south of junction with Ua s. Route 1 
at Cherawo 

Nfarl~oro County; So Co Route 9, 20 1 miles by road east-southeast of junction with Uo So 
Route 15 near Beimettsvilleo 

Chesterfield County; So Co .Route 102. Oo 3 mile by road south of Patricko 

Chesterfield County; U o So Rout~ 1 o 30 4 miles by road northeast of junction with So .Co 
Route 85 near McBeeo 

• 

• 

• 
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Sample 
nu.mber 

193A 
1938 

196 

205 

208 

211 

212 

221 

223 

• 225 

229 

232 

234 

235 

236 

238 

2'41 
.... 

250 

252 

257 

258 

• 259 

47 

Table 2o ~~Location of samples having an apparemt mona.zite content of 0 .. 25 
pom1d or more per cubic yard of rock~-Continued .. 

Locall:ion 

Chesterfield County: s .. c .. Route 151. o .. 7 mile by road northwest of McBee. 

Chesterfield County; S .. c .. Route 102. 4 .. 4 mHes by road south of Patrick .. 

Darlington County; s .. C .. Route 102, 30 8 miles by road south of Chesterfield County lineo 

Chesterfield County; U .. S .. Route 1. 2~0 miles south of McBee .. 

Kershaw County; U .. s .. Route ~. 20 4 miles by road southwest of Cassatt. 

lKersha w County; U o s.. Route 1. 5 .. 1 miles by ro&d southwest of Bethune .. 

Lee County; s .. c .. Route 341, 30 0 miles by roa~d southeast of Kershaw County line. 

Kershaw County; U .. s .. Route 1. 30 9 miles by road northeast of junction with s .. C. Route 
34 east of Camden .. 

Kershaw County; u .. s .. Route 601. 8 .. 4 miles by road south: of Westville .. 

Kershaw County; u .. s .. Rouu:e 521, o .. 9 mile by road south of Camden .. 

Lee County; s. C .. Route 34, 6 .. 3 miles by road east of Kershaw County line .. 

Kershaw County; s .. c .. Route 34, 6 .. 8 miles by road east-southeast from junction with u .. s .. 
Route 1 east of Camden .. : 

Kershaw County; s .. C., Route a4, 3. 9 miles by road east-southeast from junction with U .. s .. 
Route 1 east of Camden .. 

Kershaw County; U .. s .. Route 601. 1 .. 4 miles by road south of junction with u .. s .. Route 1 
west of Camden" 

Kershaw Coum:y; U .. s .. Route 1, 1 .. 7 miles by road northeast of Blaney .. 

Richland County; u .. s .. Rou~e 1, 0 .. 4 mile by road southwest of Pontiac .. 

Kershaw County; u .. s .. Route sp1. 6 .. 7 miles by road south of juncti~n with s .. C .. Route 12 .. 

Richland County; U .. s· .. Route 1. 1. 7 miles by road northeast of Dentsville .. 
i 

Richland County; u .. s .. Route 60~. 3 .. 0 miles by road north of junction with u .. s .. Route 76 .. 

Richland County; So Co Route 262, 4 .. 8 iniles by road west of junction with U .. s .. Route 601 .. 
I 

Richland County; So Co Route 262, 12o4 miles by road west of'junction with Uo So Route 601 0 



Sample 
number 

261 

264 

265 

266 

269 

271 

276 

277 

278 

2.79 

290 

293 

48 

Talble 2. ~~Location of samples .h$ving an apparent monazite coment of Oo 25 
pound or more per cubic yard of mck~~Conttim.ned o 

Locattf.on 

Richland C~mnty; near Univell'sH:y o% South.<:amlina. Columbiao 

Lexington Cmuu:y; Uo So Rome 1D 14.4 miles by road east of junction with So c. Route 245 
near Leesville. 

Lexingwn Coumy; s. C Route 215. 7o 1 miles by road northeast of junction with So c. Route 
6 at Edmundo 

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. 

~ 
Richland County; Uo s. ~oute 76D 12.2 miles by road east of junction with U. s. Route 1 

at Columbia. 

Richland County; \U. So Route 76. 6. 9 miles by road east of Lykesland. 

Lexington County; Uo So Route 321. 2. 7 miles by road south of junction with Uo s. Route 21 
south of Columbia. 

Lexington County; S.0 C. Route 215, 2. 8 miles by road northeast of junction with s. C. 
Route 6 at Edmfmd. 

Lexington County; s. c. Routes 6 and 215; o. 4 mile by road sou~h of their junction at Edmund. 

Lexington County; u. s. Route 178. 6. 6 miles by road southeast of junction with s. Co 
Route 391 east of Batesburgo 

Lexingtcn County; Uo s. Route 321. 2o 7 miles by road south of the Gaston fire tower. 

Calhoun County; Near Uo So Rou~e 21. Oo 05 mile south of Beaver Creek. about 20 mileG 
south-southeast of Columbiao 

Aiken County; So Co Route 391. 0. 6 mile by road north of junction with s. c. Route 39 
south of Leesvilleo 

296B Aiken CoUnty; s. C,o Route 19. 3. 5 miles by road southeast of Edgefield County line. 

301 Aiken County; s. Co Route 39 0 2o 3 miles by road northwest of junction with the Scott-Seivern 
roadD near Wagenero 

302 Lexington County; Junction of Uo So Route 321 and So C. Route 3. 1. 1 miles by road south 
( 

303 

310 

of Swansea. \ 
! 

Aiken County; Uo So Route 1. 00 6 mile by road north of Shaw0s Creek. about 4 miles north 
of Aikeno 

Aiken County: s-o Co Route 215. 2o 8 miles by road easlt of junction with Uo So Route 78 east 
of Ailkeno 

• 

• 

• 
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Sample 
ntimbeJ" 

313 

314 B 

.314C 

316 

49 

Table 20 ~-Location of samples having an apparent monazilte comem of 00 25 

pound or more per cubic yard of mck==Cominuedo 

Location 

Aiken County; Scou=Seivern Road" Oo 9 mile by road southwest of the South Fork of the 
l8distto Rtvell'o 

Aiken County; Scou~Seivem Road. at crossing of the South fork of the Edisto River. 

Orangeburg County; u. s. Route 321, lo 1 miles by road south of North 

GEOR1GA 

321 McDuffie County; Gao Rome 12. 4. 5 mHes by road west of Thomsono 

325 McDuffie County; Gao Route 17, 9o 8 miles by road nonh of Wrem>o 

334B Jefferson County; Reedy Creek. about 2 miles northeast of Mathewso 

3488 Washington County; Ga. Route 24D 2. 8 miles by road west of Sandersville • 

349 Washington County; Gao. Route 24. 30 1 miles by road west of Sandersville, at creek crossing~ 

350A Baldwin County;; Gao Route 24, 7 o 9 miles by road southeast of junction with Gao Route 22 
350B east of Milledgevilleo 

352 Baldwin County; Gao Route 24. 4o 2 mHes by road southeast of junction with Gao Route 22 
east of Milledgevilleo 

353 Baldwin County; about 4 miles southwest of Hardwicko 

359 Bibb County; Gao Route 49, 5. 8 miles by road northeast of Macono 

365 Jefferson County; Gao Route 78. about 1 mile northeast of Wadleyo at creek crossingo 

368 Wilkinson County; Gao Route 18. 00 6 mile by road north of junction with Gao Route 57 o 

372 Bibb County; Uo So Route 80 0 2. 3 miles by road east of Lizellao 

373 Crawford County; Gao· Route 128, au: flint River crossing southwest of Robertao 

377 Taylor County; Gao Route .137 o 4 0 5 miles by road northeast of Butlero 

380A Talbot County; Gao Route, 96, 2o 8 miles by road east of Junction CitY.o 
3808 

382 Talbot County; au: junction of Uo So Route 80 and Gao Route 41 west of Genevao 

389A Randolph County; Gao Route 266, 4 0 5 miles by road southwest of Cuthberto 



Sample 
number 

50 

Table 2-~Location off samples having an apparem monazite. content of Oo 25 
pound m mote per cubic yard of rock~-Condudedo 

Locatf.on 

ALABAMA 

393 Elmore County;· A lao Route 140 5o 4 miles by road east of junctiion with Alao Route .11 at 
Wetumpkao 

419 .Houston County; Uo So Route 231. llo 2 miles by road north of the Florida State linea 

Table 30 --Relation of grain. sizeo percent of heavy minerals, aad percent 
of monazite in heavy minerals. 

Number Percentage of Heavy minerals in Monazite· in 
of sample < o. 5 mm fraction heavy minerals 
samples < Oe 5 mm in size (percent) (percent) 

2 25-29 00 75 4030 

6 3.0-34 0067 3064 

7 35-39 0074 3080 

14 40-44 1o02 2029 

7 45-49 00 s.o 4020 

20 5b-54 0047 2040 

11 55~59 00 58 30 76 

17 60-64 0047 2o50 

13 65-69 0.45 30 80 

11 70-74 0045 2o10 

11 75-79 0060 2o43 

13 80~84 0057 3.57 

12 85-89 0036 2052 

6 90-94 0020 1a 70 

4 95~99 0~30 2063 

U. S. Geological Survey library 
.Denver BrancQ - ~ 
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