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VALUE OF HEAVY MINERAL INVESTIGATIONS I[N THE
COASTAL PLAIN OF SOUTH CAROL INA

By
1/
CHARLES J, CazEAuU

HEAVY MINERAL INVESTIGATION 1S A NEGLEGTED ASPECT
OF SEDIMENTARY PETROLOGY (N THE 8TuDY OF CRETACEOUS AND TER-
TIARY SEDIMENTS IN THE CoASTAL PLAIN OF SouTH CAROLINA,

REGENTLY THE WRITER EXAMINED HEAVY MINERAL SEPARATES
FROM THE TuscaLoosa FormaTioN (UPPER CRETACEOUS)$ THE BLack
MiNGD, CONGAREE, AND WARLEY HiLL FORMATIONS OF EDGENE AGEj AND
A POST~EDCENE SAND UNIT, THESE SAMPLES WERE COLLEGTED WITHIN
A RADIUS DOF 35 MILES OF CoLUMBIA, SOUTH CARODLINA, THE PURPOSE
OF THIS CURSORY STUDY WAS TO DETERMINE IF ANY STRIKING DIF~-
FERENGES IN THE HEAVY MINERAL SUITES EXISTED WITHIN THIS GROUP
OF UNITS,

EACH SAMPLE FROM THESE FORMATIONS YIELDED AN ABUN-
DANT HEAVY MINERAL RESIDUE., AS EXPECTED THE DPAQUE MINERALS
CONSTITUTED THE ByLK OF EACH SAMPLE, USUALLY IN EXCESS OF 55
PERCENT, THE MDST COMMON DPAQUES WERE MAGNETITE-ILMENITE}
BUT HEMATITE, LEUCOXENE, AND OPAQUE RUTILE WERE PRESENT IN
VARYING AMOUNTS. THE OPAQUES EXHIBITED A WIDE RANGE OF DE~
GREE OF ROUNDNESS,

THE TRANSPARENT HEAVY MINERALS ARE MORE VALUABLE IN
ASSESSING CORRELATION AND PROVENANGE THAN THE ABUNDANT OPAQUES,
THE FOLLOWING TABLE SHOWS THE PERCENTAGES OF THESE TRANSPARENT
MINERALS FOUND IN EAGH OF THE FORMATIONS INVESTIGATED (OPAQUE
PERCENTAGE NEGLECTED): :

MINERAL TUSCA- CONGAREE BLACK WARLEY POST~EQC
LOOSA MINGO HILL SAND UNIT
TOURMAL INE 85 15 41 14 67
ZIRGON 6 20 22 39 12
SILLIMANITE TR 9 17 L ABS
RUTILE 6 7 3 23 21
GARNET ABS R 9 ABS ABS
MONAZITE ABS ABS 2 ABS ABS
KYANITE ABS 48 2 21 ABS
OTHERS 2 1 L 3 -

1/ DEPARTMENT OF CHEMISTRY AND GEOLOGY, CLEMSON COLLEGE



WHILE SEVERAL OF THESE MINERALS ARE SHARED IN GCOMMON

BY ALL OF THE UNITS AS CAN BE SEEN FROM THE TABLE, THE RELA-
TIVE ABUNDANGCE VARIES WIDELY, IT WAS OBSERVED THAT SEVERAL
VARIETIES OF TOURMALINE (BRDVN, BLACK, MAUVE, AND CDLDRLESS)
AND ZI!RCON (CDLDRLESS AND PURPLE) ARE PRESENT. THESE MINERALS
ALSO DISPLAYED DIFFERENCES IN DEGREE OF ROUNDING AND TYPE OF
INCLUSIONS, ALTHOUGH BROWN TOURMALINE I8 ABUNDANT, SEVERAL
GRAINS ARE ANHEDRAL AND CHARACTERISTICALLY CONTAIN NUMEROUS
ACICULAR INCLUSIDNS, BLACK TOURMALINE WAS USUALLY INGLUSIDN~
LESS. Z1RCDONS WERE BOTH EUHEDRAL AND WELL ROUNDED, Such
FEATURES OF CDURSE PROVIDE CLUES TO THE CHARACTER OF THE SOURCE
"ROCKS AND THE HISTORY OF TRANSPORTATION,

THESE DIFFERENCES INDICATE THAT REGIONAL HEAVY MIN-
ERAL STUD!ES OF SPECIFIC FORMAT!ONS MAY BE FRUITFUL, IN sucH
FUTURE INVESTIGATIONS IN THE CoASTAL PLAIN IT 18 SUGGESTED
THAT THE FOLLOWING FEATURES OF HEAVY MINERAL SUITES MAY BE
SIGNIFICANT?

(1) HEAVY MINERAL VARI!ETIES BASED DN COLOR DR

_ UNUSUAL DOPTICAL PROPERTIES

(2) DEGREE OF RDUNDNESS OF EACH MINERAL VARIETY
(3) TYPE OF INCLUSIDONS IN HEAVY MINERALS

(4t) RATIOS OF HEAVY MINERAL VARIETIES TO ONE

ANOTHER,

THESE DETAILS OF HEAVY MINERAL SUITES SHOULD BE A
VALUABLE AID TO DEGIPHERING THE GEOLOGIGC HISTORY OF SEDIMEN=—
TARY UNITS IN THE CoasTAL PLAIN. IN ADDITION, INCREASED AT~
"TENTION TO HEAVY MINERAL SUITES MAY ASSIST IN THE DISCOVERY
OF COMMERGCIAL DEPOSITS OF SPEGIFIGC MINERALS SUGCH AS ILMENITE
AND MONAZITE,
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LEACHING OF SANTEE L IMESTONE,
CALHOUN COUNTY, SOUTH CAROL INA

By
1/

CHARLEs J., CazEAU

INTRODUCT ION

THE PURPDSE OF THIS REPORT IS TO PRESENT 'THE RE~-
SULTS OF A LABORATORY INVESTIGATION OF THE SANTEE L IMESTONE
(MipDLE EOGENE) AND AN OVERLYING SANDY UNIT PRESUMABLY DE-
RIVED FROM THE SANTEE BY LEACHING. THE SAMPLES FOR THIS
STUDY WERE OBTAINED FROM THE Hutto PonD AREA, CALHOUN COUNTY,
SoutH CaroLINa (S. C. DivisioN oF GEoLOGY LocaLiTy 9-32).

IN THE HuTTo POND AREA THE SANTEE IS FRIABLE, WHITE
TO GREAM GOLORED IMPURE LIMESTONE, IT [s UNDERLAIN BY THE
WARLEY HiLL FORMATION AND OVERLAIN BY AN ORANGE-BROWN TD PINK,
SANDY, FRIABLE STRATUM 10'-15' THIck, THE OVERLYING STRATUM
1S MASSIVE AND EXHIBITS SMALL SLUMP STRUGTURES WITHIN 1T,
THESE SLUMP FEATURES AND THE GENERAL APPEARANGE AND POSITION
OF THE UNIT ARE THE MAJOR FIELD. EVIDENGE SUPPORTING THE BELIEF
(HENRY S. JOHNSON, JR., PERSONAL COMMUNIGATION) THAT IT IS A
RESI1DUUM DERIVED FROM THE LEACH!NG OF THE IMPURE SANTEE L IME-
STONE, ELSEWHERE IN THE STATE THE SANTEE GOMMONLY EXCEEDS
90% cALcluM cARBONATE (HERON, 1960)., COMPARISON OF HEAVY MIN-
ERAL GCROPS IN INSOLUBLE RESIDUES OF THE SANTEE AND THE OVER-
LYING STRATUM WAS UNDERTAKEN TO TEST THE RESIDUUM HYPOTHESIS,

THE WRITER WISHES TO ACKNOWLEDGE THE HELPFUL SUGGES-—
TIONs OF HENRY S. JOHNSON, JR., WHO ACCOMPANIED HIM IN THE
F1eLD, AND C, Q. BROWN WHO CONFIRMED THE PRESENCE OF SILLIMAN-
ITE IN THE SAMPLES BY X~RAY METHODS. .

METHODS

SAMPLES OF SANTEE LIMESTONE COLLECTED IN THE HutTO
POND AREA WERE DIGESTED IN COLD DILUTE HYDROCHLORIGC ACID TO
OBTAIN THE INSOLUBLE RESIDUE, THE AMOUNT OF SAND AND SILT~
CLAY WERE DETERMINED IN ADDITION TO THE PERCENTAGE OF GCALCIUM
CARBONATE., HEAVY MINERALS IN THE SAND FRACTION (4MM~1/16MM)
WERE SEPARATED BY MEANS OF BROMOFORM, MODUNTED IN CANADA BALSAM,
AND COUNTED WITH THE AID OF A PETROGRAPHIC MICROSGOPE, Sam-
PLES OF THE OVERLYING STRATUM WERE ACGCORDED SIMILAR TREATMENT,

1/ DEPARTMENT OF CHEMISTRY AND GEOLOGY, CLEMSON COLLEGE



RESULTS

AFTER DRYING AND WEIGHING OF THE INSOLUBLES FROM
THE SANTEE AND THE OVERLYING STRATUM, THE FOLLOWING RESULTS
WERE TABULATED:
OVERLYING
SANTEE Ls. STRATUM

PERGENTAGE OF GCALCIUM CARBONATE 78% 0%
PERCENTAGE OF INSOLUBLE RESIDUE 22 100%
PERCENTAGE OF SAND (> 1/16mM) 66% 71%
PERGCENTAGE OF SILT AND CLAY 349 29%

BINOCULAR MICROSCOPE EXAMINATION IND{CATED THAT SAND-
SI1ZED INSOLUBLES OF BOTH THE SANTEE AND THE OVERLYING STRA=-
TUM CONSISTED PRINCIPALLY OF CLEAR QUARTZ GRAINS RANGING FROM
ANGULAR TO SUBANGULAR, BOTH WERE HIGHLY MICACEOUS,

THE SAND FROM THE SANTEE AND THE OVERLYING STRATUM GON~
TAINED AN ABUNDANT HEAVY MINERAL CROP EXCEEDING 2% OF THE
TOTAL SAND FRACTION, THE OPAQUE HEAVY MINERALS COMPRISED
80% OF THE HEAVY MINERAL CROP, THE MOST COMMON HEAVY OPA-
QUE WAS BLUISH-BLACK SUBROUND MAGNETITE WITH MINOR AMDUNTS
OF ILMENITE, LEUCOXENE, AND IRON OXI1DE,

THE MORE DIAGNOSTIC TRANSPARENT HEAVY MINERALS WERE
COUNTED ACCORDING TO THE METHOD OF DoEGLAs (1940), wHO couNnTs
AT LEAST 100 TRANSPARENT MINERALS AFTER FIRST EVALUATING THE
PRECENTAGE OF THE MORE ABUNDANT OPAQUE MINERALS. I[N THIS waAv,
THE MASKING EFFECT OF THE OPAQUE MINERALS 18 REDUGED AND A
MORE ACCURATE ASSESSMENT OF THE LESS ABUNDANT TRANSPARENT HEAVY
MINERALS 18 P0OSSIBLE, RESULTS ARE AS FOLLOWS:

HEAVY MINERAL SANTEE |ls. OVERLYING STRATUM
SILLIMANITE* 459 Léeg

ZIRCON 35% 36%
TOURMAL INE 9% 10%

RuTILE 7% 6%
STAUROLITE 24 TR

QOTHERS 2% 1%

*VERIFIED BY X-RAY

SILLIMANITE, THE MOST ABUNDANT TRANSPARENT MINERAL, IS
THE NON=FIBROUS VARIETY AND OCCURS MAINLY AS ELONGATE STRIAT-
ED GRAINS, Z1RCONS ARE COLORLESS ROUNDED TO SUBROUNDED EUHE=-
DRA . THE TOURMALINE CONSISTS OF SUBROUNDED IRREGULARLY SHAPED
GRAINS OF THE BROWN AND BLACK VARIETY,

L6



CONCLUS IONS

THE IDENTICAL ORDER OF ABUNDANCE AND CLOSE SIMILARITY
OF THE PERCENTAGES OF THE TRANSPARENT HEAVY MINERALS 18 RE~-
MARKABLE, THESE RESULTS STRONGLY CORROBORATE THE FIELD EV!-
DENCE THAT THE STRATUM OVERLYING THE SANTEE LIMESTONE AT
LocaLtty 9-32 (HutTo POND) 1N CALHOUN COUNTY 18 A RESIDUUM
DERIVED FROM PROTRACTED LEACHING OF THE SANTEE,
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CONTOURS DRAWN ON TOP OF THE COOPER MARL IN THE
LADSON QUADRANGLE, SOUTH CAROLINA 1/

By

DoNaLD J. CoLQUHDUN 2/

ABSTRACT

CONTOURS DRAWN ON TOP DOF THE CooPER MARL IN THE LADSON
QUADRANGLE, SOUTH CARDLINA, ARE DEPIGTED THROUGH THE USE OF
PUBLISHED INFORMATION, POWER AUGER HOLES, AND HAND DPERATED
SEISMDGRAPH RECDRDS. [HE SURFACE ©OF THE CDDPER MARL WAS PRD-
BABLY INFLUENCED BY FLUVIAL ERDOSION AND MARINE ERDOSIDON PRE-
vious T0 THE RECENT. DEEP FLUVIAL VALLEYS CAN BE NDTED ON
TOP OF THE CODOPER OVERLAIN BY PLEISTOCENE SEDIMENTS, APPROXI-
MATELY REFLECTING PRESENT DRAINAGE. A SCARP PROBABLY RE-
LATED TD MARINE ERDSION CAN BE NDTED TRENDING SOUTHWEST TO
NDRTHEAST IN THE NDRTHERN PART DF THE QUADRANGLE, A SIMILAR
SOMEWHAT SUPPRESSED SCARP CAN BE NDOTED IN THE SOUTHEASTERN
PORTION OF THE QUADRANGLE., THESE PROBABLY REFLECT SIMILAR
SCARPS DEVELOPED AT THE SURFACE.

ECONOMIC MINERAL LOCALITIES IN SOUTH CAROLINA 3/
By

L. L. SmMiTH 2/

ABSTRACT

LDCATIDNS OF METALLIC AND NDN-METALLIC MINERAL DE-
PDSITS ARE SHOWN ON AN OUTLINE MAP OF SoUTH CARDLINA (SCALE
1" = APPROXIMATELY 12 MILES). APPROPRIATE SYMBOLS ARE USED
TD INDICATE CURRENTLY ACTIVE DEPDSITS AS WELL AS SDOME INACTIVE
DNES EXPLDITED WITHIN RECENT YEARS.

THE MAP IS ACCOMPANIED BY BRIEF TEXT DESCRIBING THE DC-
CURRENCES .

1/ MaP AND TEXT PUBLISHED as MS-4 sy Division oF GEoLoaY,
S. C. STaTE DEVELDPMENT BoarD, 1961.

2/ DEPARTMENT OF GEOLDGY, UNIVERSITY OF SouTH CARDLINA,

3/ MaP AND TEXT PUBLISHED AS MS-5 BY Division oF GEoLOGY,
S. C. STATE DEVELOPMENT BparRp, 1961.






GENERAL IZED GEOLOGIC MAP OF SOUTH CAROLINA 1/
By

W. C, OvERSTREET ANnD HENRY BeLL (I 2/

ABSTRACT

THis 8 x 14 INCH ONE GCOLOR MAP SHOWS GOUNTY OUTLINES
AND MAJOR GEOLOGIC DIVISIONS OF THE STATE. THE CoASTAL
PLAIN SECTION 1S NOT SUBDIVIDED BUT THE PI1EDMONT AND BLUE
RIDGE PROVINCES ARE DIVIDED INTO THE BLUE RIDGE, BREVARD,
INNER P1EDMONT, CHARLOTTE, KINGS MOUNTAIN, AND CAROLINA
SLATE BELTS. THE MAP IS INTENDED AS AN INDEX TO THE GEO-
LOGY OF THE STATE AND IS ADAPTED FROM A U, S. GEOLOGICAL
SURVEY OPEN FILE REPORT BY W. C, OVERSTREET AND HENRY BELL
Il (1961, PROVISIONAL GEOLOGIC MAP OF THE CRYSTALLINE
ROCKS OF SOuTH CAROLINA).

1/ PusLISHED as MS-6 By Division Of GeoLOGY, S. C. STATE
DEVELOPMENT BOARD, 1962.
2/ U, S. GEOLOGIGAL SURVEY, BELTSVILLE, MARYLAND






