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WICOMICO SHORELINE IN ORANGEBURG, DORCHESTER, AND BERKELEY
COUNT [ES, SOUTH CAROLINA

By

D. J. CoLquHoun 1/

INTRODUCT 1ON

IN FEBRUARY AND MaRCH, 1961, INVESTIGATIONS WERE
MADE OF DEPOSITS ATTRIBUTED BY C0OKE (1936, PLATE 7) TO THE
WICOMICD SHORELINE OF PLEISTOGENE AGE EXPOSED IN ROAD CUTS
ALONG H1GHWAY [-26 In ORANGEBURG, DORCHESTER, AND BERKELEY
CounNTiEs, SouTH CAROLINA. THE W1COMICO SHORELINE APPARENTLY
sTo0D ABOUT 95-100 FEET ABOVE PRESENT SEA LEVEL. FIFTEEN
SELECTIVE SAMPLES WERE TAKEN FROM ROAD CUTS AT DEPTHs OF 3-5'
BELOW THE SURFAGE AND PROCESSED FOR GRAIN~SIZE DISTRIBUTION
AT THE UNIVERSITY OF SoUTH CAROLINA. TEXTURAL OBSERVATIONS
WERE NOTED. THE PRELIMINARY RESULTS ARE HEREIN REPORTED,
AND ARE IN GENERAL AGREEMENT WITH MANY OTHER SAMPLES BEING
PROCESSED AT PRESENT; BUT ENVIRONMENTAL INTERPRETATIONS ARE
REGARDED AS ONLY TENTATIVE.

PREV IOUS WORK

SLoan (1908, p. 481) APPEARS TO HAVE REGOGNIZED THE
PRESENGCE OF SAND DEPOSITS ASCRIBED IN THIS PAPER TO THE 95
FOOT SHORELINE. Cooke (1936, pp. 143-147) aDMIRABLY sTATED
THE POSITION OF THE SHORELINE DURING THIS TIME AND DESCRIBED
STRATIGRAPHIC SECTIONS AT A NUMBER OF LOCALITIES. FLINT (1940,
PP, 758-770) SUMMARIZED PREVIOUS WORK PUBL ISHED CONCERNING
PLEISTOCENE FEATURES OF THE ATLANTIC COASTAL PLAIN AND ACGURATE-
LY SURMISED THAT BEACH, LAGOON, AND SAND BAR DEPOSITS WERE
PRESENT, ALTHOUGH HE DID NOT ILLUSTRATE THE POINT THROUGH
SEDIMENTARY ANALYsSIs. RicnarDs (1945, 1950, 1954, 1956, anD
1959) DESCRIBED PLEISTOCENE STRATIGRAPHY AND PALEONTOLOGY I[N
THE ATLANTIC COASTAL PLAIN AND IN ADJACENT STATES AND OUTLINED
EUROPEAN CORRELATIONS., MacNeiL (1950) RECOGN!ZED SIMILAR SEDI~-
MENTS IN FLORIDA AND DISTINGUISHED BETWEEN MAINLAND AND BAR
BEAGHES. DOERING (1960) WELL SUMMARIZED PLEISTOGCENE SEDIMENTS
IN SouTH CAROLINA FROM A REGIONAL STANDPOINT,

PHYS IOGRAPHY

THE 99 FOOT PLEISTOCENE SHORELINE 1S WELL EXPOSED
ACROSS THE MIDDLE CoasTAL PLAIN OF MUGH OF SouTh CAROLINA,
BEING LITTLE DISSECTED BY LATER EROSION, SINCE IT IS NOWHERE
COVERED BY LATER DEPOSITS IN THE REGION EXAMINED, IT LENDS
ITSELF EASILY TO SEDIMENTATION STUDIES, SEA-CLIFF, BEACGH,
LAGOON, BAR AND SHELF DEPOS!TS ARE ALL EXGELLENTLY EXPOSED,

1/ DEPARTMENT OF GEOLOGY, UNIVERSITY OF SouTH CAROLINA.



EASILY MAPPED, AND REMARKABLY PRESERVED (SEE FiG. 1). THE
SEDIMENTS AREr UNCONSOLIDATED AND LITTLE ALTERED. THE SEA-—
CLIFF AND BAR DEPOSITS ARE COMMONLY WELL DRAINED, THE FORMER
BY RUN-OFF THROUGH GHANGE IN ELEVATION, THE LATTER PROBABLY
BY SUBSURFACE GROUND-WATER DRAINAGE. THE BEACH, LAGOON, AND
SHELF AREAS ARE COMMONLY POORLY DRAINED AND SWAMPY.

SEA-CLIFF AND BAR LANDFORMS ARE FOUND AT ELEVATIONS
oF 95 10 105 FEET MEAN TIDE LEVEL, BEACH AND LAGOON LANDFORMS
FROM 85 10 95 FEET M.T.L., AND SHELF LANDFORMS AT ELEVATIONS
OF LESS THAN 95 FEET.

SURFACE DRAINAGE ALONG THE SHORELINE 1S OF TwO TYPESS
THROUGH BEACH, LAGOON, AND BAR BELTS IN OLD ESTUARY AREAS ALONG
THE MAJOR RIVER VALLEYS AS WELL AS MORE RECENT SMALLER TRIBU-
TARIES) AND PARALLEL TO THESE DEPOSITS PRINCIPALLY IN THE
BEACH AND LAGOON AREAS AS WELL AS NEXT TO THE SHELF SIDE OF
THE BARS.

STRAT IGRAPHY

DEPOSITS OF THE 95 FOOT SHORELINE HAVE BEEN TERMED
THE WicOoMICcO FORMATION BY SHATTUCK (1901) AND LATER REDEF INED
8y Cooke (1930). THE LATTER STATES THEY CONSIST 'CHIEFLY OF
FINE SAND BUT INCLUDE SOME CLAY, COARSE SAND AND GRAVEL'".
“"THE DEPOSITS FORMED IN ESTUARIES TEND TO BE COARSER GRAINED
THAN THOSE LAID DOWN IN THE OPEN SEA AND CONTAIN MORE GRAVEL.

THE FORMATION 1S NOWHERE VERY THICK. |T PROBABLY EXCEEDS
FIFTY FEET IN THICKNESS AT FEW PLACES AND MAY AVERAGE LESS
THAN 25 FEET." |IT IS UNDERLAIN BY THE HAWTHORNE FORMATION,

Raysor MARL, DuPLIN MARL, PEEDEE FORMATION, BrLack CREEK
FORMATION (CookE, 1936 pp. 143-147) AND THE COOPER MARL AND

OTHER UNITS, IT VARIES FROM O FEET IN THICKNESS (N THE
WESTERN SEA~CLIFF AREA TO A MAXIMUM OF 40-50 FEET IN T HICKNESS
IN SOME PORTIONS OF THE SAND BAR FACIES. [T 1S LEAST THICK

IN THE MAINLAND BEACH FACIES, PROGRESSIVELY THICKER EASTWARD
IN THE LAGOON FACIES, AND INTERMEDJATE IN THICKNESS IN THE
SHELF FAC!ES, ALL THIGCKNESSES OF COURSE BEING CORRECTED FOR
RECENT EROSION,

THE EASTWARD LIMIT OF THE SHELF FACIES 1S AT PRESENT
INDEFINITE, THERE 1S PRESENT ON THE TOPOGRAPHIC MAPS AN
ABRUPT CHANGE IN ELEVATION FROM APPROXIMATELY 70 FEET To 30
FEET, AND (T MAY BE THAT A SUBSEQUENT SHORELINE HAS DESTROYED
MOST OF THE APPARENT SHELF FACIES. ONLY MORE FIELD WORK W!LL
CLARIFY THIS FEATURE.

SEDIMENTARY PETROLOGY

GRAIN si1zZE: - FROM DATA COLLECTED TO DATE THERE APPEAR

Ll
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TO BE TWO MAXIMA PRESENT WITHIN TOTAL GRAIN SIZE DISTRIBUTION,
1,00 10 0.50 MMs., anp 0.177 10 0.125 MMs. MAJOR CHANGES IN
MEAN PARTICLE SIZE APPEAR TO BE DUE TO MIXTURES OF THESE GRADES,
IN SIGNIFICANT PART THROUGH PROVENANCE. MINOR CHANGES IN
PARTICLE S!ZE ARE DUE TO ENVIRONMENTAL DIFFERENCES THROUGHK
SELECTIVE TRANSPORTATION AND DEPOS!TION WITHIN THE PARTICULAR
ENVIRONMENT.

GRAIN TEXTURE: ~ VISUAL OBSERVATION INDICATES THAT
MOST OF THE COMPONENTS ARE EXTREMELY IMMATURE TEXTURALLY EVEN
IN THE COARSER S1ZE FRACTIONS., OSPHERICITIES ARE RELATIVELY
HIGH RANGING FROM 0,81 UPWARD, BUT ROUNDNESS IS EXTREMELY LOW
VARYING FROM 0.3 70 O.1 FOR MOST OF THE COARSER SIZE FRACTIONS,
AND O,1 10 0,2 FOR THE FINER S1ZES. LOWER SPHERICITIES HAVE
BEEN NOTED FOR THE FINER FRACTIONS,

GRAIN MINERALOGY: = AS YET THE SEDIMENTARY PETROLOGY
LABORATORY AT THE UNIVERSITV OF SOUTH CAROLINA HAS NOT MADE
MINERALOGY RUNS [N CONNECTION WITH THIS PROJECT, BUT THEY WiLL
BE COMMENCED SHORTLY.

GRAIN SIZE DISTRIBUTION: — DATA CONCERNING THE
SPATIAL RELATIONS OF GRAIN SIZE DISTRIBUTION ARE INDICATED
IN FIGURE 2.

BeacH FACIES

BY VOLUME, BEACH SEDIMENTS COMPRISE ONLY ABOUT 0.04%
OF THE TOTAL BEACH, LAGOON AND BAR SEDIMENTARY UN{TSj BUT IN
AREAL EXTENT THEY COMPRISE 16.2%, MAXiMUM GRADE S1ZES RANGE
FROM 1.00 MMs. 70 0.50 MMS. WITH THE MOST ABUNDANT GRADE
OCCURRING AT 0.71 MMs, THE GRAINS ARE MOSTLY QUARTZ FROM
VISUAL OBSERVATION, HAVE A SPHERICITY OF 0.85 ON THE AVERAGE
AND A ROUNDNESS OF ABOUT 0.3. SORTING RANGES FROM 1.4 10 1.73
SKEWNESS FROM 4,5 PLUS To 2.0, THE CLAY CONTENT RANGES FROM
0.00 IN THE UPPER BEACH TO ABOUT 6.00% IN THE LOWER. CLAY
MAY BE INTRODUCED THROUGH SHEETWASH AND DECOMPOSITION TO SOME
EXTENT. ABOUT 77% OF THE MATERIAL LIES WITHIN THE THREE
MAXIMUM SIZE GRADES IN THE SAMPLES EXAMINED, DECREASE IN
MEAN SIZE NOTED IN FIGURE 2 IS DUE TO ADMIXTURE OF A FINER
S1ZE SEDIMENT IN THE O.,177 MM. GRADE AND CLAY IN THE LOWER
BEAGCH, AND NOT TO A DECREASE IN MEAN SAND SIZE.- THE UPPER
BEACH NEXT TO THE SEA~CLIFF HAS TO SOME EXTENT SUFFERED MASS—
WASTING THROUGH CREEP SO THAT THE SUBSTRATUM (DOERING'S SUNDER-
LAND FORMATION) IS NOW MORE EXPOSED EASTWARD THAN IT WAS
ORIGINALLY. [N THE CROSS~SECTION STUDIED, BEACH SEDIMENTS
OCCURRED OVER THE FIRST 1.75 MILES EAST OF THE SEA CLIFF.
KURTOSIS VALUES ARE IN EXCEss OF 2.0. (WHERE QUOTED, MEAN
s1ze (M), SORTING COEFFICIENT (S0), SKEWNESS COEFFICIENT (Sx)
AND KURTDSIS COEFFICIENT (K) ARE CALCULATED AS IN PETTIJOHN,

1957, P. 36). Fieure 3 SHOWS SEDIMENTARY PARAMETERS FOR THE
BEACH, LAGOON, BAR, AND SHELF FACIES,

45



Lacoon FaclES

BY VOLUME, LAGOON SEDIMENTS GOMPRIZE ABOUT 28% oF
THE TOTAL BEACH LAGOON AND BAR SEDIMENTARY UNIT3 BUT IN AREAL
EXTENT THEY DCCUR OVER 439 OF THE AREA FROM SEA-CGCLIFF TO THE
EAST EDGE OF THE BAR. MAXIMUM GRADE SIZES FOUND ARE FROM 1,00
70 0.50 MMs. TOWARD THE BEACH, DECREASING T0 0.177 anp 0.125
TOWARD THE BAR. |IT IS A REGION THEREFORE OF MI!XING BETWEEN
THE TWO DOMINANT SAND GRADES. FIGURE 2 ILLUSTRATES THE DE-
CREASING NATURE OF THE MEAN GRAIN SI1ZE, BUT SHOULD BE REGARDED
AS A DECREASE IN THE COARSER AND AN INCREASE IN THE FINER S{ZE
TOWARD THE EAST. ROUNDNESS AND SPHERICITY DETERMINATIONS ARE
SIMILAR TO THOSE NOTED IN THE BEACH FACIES., PROCEEDING FROM
WEST (BEACHWARD) TO EAST (BARWARD) THE SORTING VALUE RISES
FROM 1.7 TO A MAXIMUM OF 1.8 TO THE WEST OF THE MIDDLE OF THE
LAGOON THEN DECREASES TO 1.7 ADJUACENT TO THE BAR. JTHE SKEW-
NESS DEGREASES FROM 2.0 T0 0.8 THEN RisEs T0 1.0. THE KURTOSIS
IN GENERAL DECREASES FROM ABOUT 2.0 T0 1.135 FROM THE WEST
TOWARD THE EAST, AND LIES FLAT IN THE WESTERN THIRD OF THE
LAGOON AT 2.0. CLAY CONTENT RISES FROM 7% IN THE WeST TO0 137
IN THE MID LAGOON THEN FALLS TO ABOUT 67 ADJAGENT TO THE BAR.
AFTER A DECREASE TO 387 IN THE EASTERN PORTION, THE PERCENT
SAND IN THE MAXIMUM THREE GRADES RISES TO ABOUT 80% ADUACENT
TO THE BAR. IN THE CROSS—SECTION STUD!ED, LAGOON SEDIMENTS
WERE SPREAD OVER A FIVE MILE WIDE BELT PARALLEL TO THE SHORE-
LINE.

Bar FACIES

BY VOLUME, BAR SEDIMENTS COMPRISE ABOUT 72% OF THE
BEACH, LAGOON, AND BAR SEDIMENTARY UNITS3 BUT AREALLY THEY
GOMPRISE ABOUT 41%. THE BAR SEDIMENTS REPRESENT THE MOST
CONSTANT OF THE THREE ENVIRONMENTS OF DEPOS!TION WITH REGARD
TO THE MEASUREMENTS REPORTED. MEAN SI1ZE VARIEs FROM O0.125 710
0.225, RISING AND FALLING DIRECTLY WITH THE TOPOGRAPHIC PRO~
FILE. OSORTING ALSO FOLLOWS THIS PATTERN, BEING ABouT 1.1 IN
THE WEST, RISING TO 1,25 JuST IN ADVANCE OF THE TOPOGRAPHIC
H1GH, AND FALLING TO ABOUT 1.05 IN THE EAST ONLY TO RISE
SLIGHTLY JUST BEFORE THE SHELF ENVIRONMENT.

SKEWNESS 1S PRACTICALLY CONSTANT AT 1.0, VARYING
HARDLY AT ALL. CLAY PERCENTAGE DECREASES FROM ABOUT 5% IN
THE WEST TO A MINIMUM OF 2% EAST OF THE BAR'S TOPOGRAPHIG
H1GH TO INGREASE AGAIN TO ABOUT 3% ON ENTERING THE SHELF.
KURTOSIS “BELLS™ UP sLIGHTLY ABouT O.1 70 O.2 IN RESPONSE
TO THE TOPOGRAPHIC HIGH. PERGENT SEDIMENT IN THE MAXIMUM
THREE GRADES STAYS HIGH AND SLIGHTLY INGCREASES EASTWARD FROM
80% 10 A MaximuM oF asouT 86/, IN CROSS-SEGTION, BAR SEDI-
MENTS SPREAD OVER A BELT ABOUT L4 MILES WIDE PERPENDICULAR
TO THE SHORELINE.,
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SHELF ENVIRONMENT

TOO FEW SAMPLES HAVE YET BEEN STUDIED TO MAKE ANY
DIRECT OBSERVATIONS HERE. EASTWARD FROM THE BAR, THE MEAN
SIZE DECREASES, THE SORTING COEFFICIENT 'NCREASES, THE SKEW-
NESS COEFFICIENT 1S CONSTANT, THE KURTOSIS COEFFICIENT
DECREASES OR |S CONSTANT, PERCENT CLAY INCREASES, AND PER-
CENT SEDIMENT IN MAXIMUM THREE GRADES DECREASES.

PROVENANCE
NoN-CARBONATE CLASTIC

THE ULTIMATE SOURCE OF COAsTAL PLAIN SEDIMENTS IS
OBVIOUSLY THE PIEDMONT, BUT COMPLICATIONS ARE PRESENT WHEN
THE ACTUAL SEDIMENTARY HISTORY OF THESE CLASTICS 1S EXAMINED,
UNDOUBTEDLY MUCH OF THE FINER GRAIN s1ztEs 0.125 AND 0.177 MMs.
CAME DIRECTLY INTO THE ENVIRONMENT THROUGH THE TRANSPORTATION
PROPERTIES OF THE MAIN RIVERS, BUT MUCH AS WELL WAS ERODED
FROM THE ADJACENT COASTAL PLAIN MAINLAND, EXAMINATION OF
SAMPLES TAKEN FROM THE SUNDERLAND FORMATION (PLEISTOCENE)
IMMEDIATELY WEST OF THE BEACH FACIES REVEALS THAT THE NECESSARY
S1ZES ARE ABUNDANTLY PRESENT, ALTHOUGH NOT NEARLY AS WELL
SORTED, AND UNDOUBTEDLY THIS MATERIAL SUPPLIED MUGCH OF THE
NECESSARY GRAINS IN THE BEACH ENVIRONMENT, FURTHER WORK BEING
CARRIED DUT ON SEDIMENTS AROUND THE SANTEE~-COOPER RESERVOIR
WiLL UNDOUBTEDLY REVEAL SOME INTERESTING DATA CONCERNING TRANS—
PORTATION (NTO THE ENVIRONMENTS DF SEDIMENTS DERIVED DIRECTLY
FROM THE PIEDMONT.

CARBONATE CLASTIC

INE OF THE MOST FRUSTRATING PROPERT!IES OF THESE
DEPOSITS 1S THE SURFIGIAL LACK OF FOSSILS WITHIN THE ENVIRON-
MENT . NONE TO DATE HAVE BEEN NOTED WITHIN THE SAMPLES HERE-
IN REPORTED, NOR WITHIN APFROXIMATELY 150 OTHER SAMPLES BEING
PROCESSED. FOUR POWER AUGER HOLES HAVE BEEN DRILLED THROUGH
WicoOMICO BAR DEPOSITS iNTO OLDER FORMATIONS BENEATH. IN ONE
OF THESE, SMALL CALCAREOUS SHELL FRAGMENTS WERE NOTED, AND
OTHER HOLES ARE PLANNED TO STUDY THE FAUNA. IT APPEARS LIKELY
THAT THE LONG EXPOSURE AND THE POROSITY OF THESE SEDIMENTS,
HAS RESULTED IN TOTAL LEACHING OF GARBONATE CLASTICS OVER
MUCH OF THE AREAj; BUT THIs Is A TENUOUS CONCLUSION, WHICH ONLY
FUTURE WORK WI!lLL ANSWER.

ECONOMIC GEOLOGY

ENVIRONMENTAL CONDITIONS NECESSARY FOR THE FORMATION
OF THESE PLEISTOCENE DEPOSITS WERE UNDOUBTEDLY VERY SIMILAR
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TO THOSE PRESENT TODAY ALONG THE SouTh CaROLINA CoAsT.
HEAVY MINERAL DEPOS!ITS HAVE BEEN FOUND ON BuLL IsLAND,
CapPeERs IsLAND, IsLE OF PaLms, EbpisTo IsLanND, FRIPP |SLAND,
Dewees |sLAND, AND HiLTON HeaD IsLanp (McCauLevy, C. K.,
1960, P, 1). THE POSS!BILITY OF HEAVY MINERAL DEPOSITS
ASSOCIATED WITH WICOMICO SHORELINE FEATURES UNDOUBTEDLY
EXISTSe SAND FOR AGGREGATE AND FILLER IS ABUNDANTLY PRE-
SENT, CLEAN, FINE-GRAINED, AND VERY WELL SORTED. IN THE
BAR FACIES, ONLY ABOUT 2% OF THE SEDIMENTS LIE WITHIN THE
CLAY-SILT FRACTION, 86% OF THE TOTAL SAMPLE OCCURRING BETWEEN
0.250 AND 0.177 mMMs.

LAND USE WITHIN THE AREA IS REFLECTIVE OF THE
UNDERLY ING SUBSTRATA. FARMING 1S CARRIED OUT EXTENSIVELY
ON THE BEACH AND LAGOON AREAS EXCEPT WHERE THE WATER TABLE
INTERSECTS THE SURFACE TO DEVELOP EXTENSIVE SWAMPS. SOME
OF THE BAR AND MUCH OF THE SHELF IS LARGELY DEVOTED TO EX-
TENSIVE TREE FARMING WITHIN THE AREA STUDIED.

CONCLUS IONS

ASIDE FROM PHYS!IOGRAPHIC EVIDENCE CONCERNING THE
EXISTENCE OF THE WicOomicoO SHOREL INE, DATA MADE APPARENT
THROUGH THE FIELDS OF SEDIMENTARY PETROLOGY AND SEDIMENTATION
ARE ABUNDANTLY PRESENT.

PRELIMINARY EVIDENCE HAVING BEEN PRESENTED,

DEFINIT|ION OF THE VAR!OUS PLEISTOCENE SHORELINES IN THE SOUTH
CarROLINA COASTAL PLAIN IS BEING CONTINUED., OTHER ENVIRONMENTS
ARE PRESENT, BOTH DELTA!C AND ESTUARINE, GENERAL SURFACE GEO-
LOG!C MAPPING, DETAILED STUDY OF GRAIN=~SI2E DiSTRIBUTION, AND
MINERALOGICAL EXAMINATION OF SEDIMENTS 1S CONTINUING WITH A
VIEW TO ESTABLISHING ENVIRONMENTAL CONDITIONS OF DEPOSITION,
MINERAL STABILITY, AND PROVENANCE OF ASSOCIATED SEDIMENTS,
IT Is HOPED THAT FUTURE WORK WILL OUTLINE ASSOCIATED FAUNAS.
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PIEZOMETRIC LEVELS IN THE CRETACEOUS SAND
AQUIFER OF THE SAVANNAH RIVER BASIN 1/

By

GeorGe E. SiPLE 2/

INTRODUCTION

A PRDGRAM OF GROUND-WATER INVESTIGATION FOR THE
U. S. AToMmic ENERGY COMMISSIDON AT TS SAVANNAH RIVER PLANT
WAS CONDUCTED BY THE SOoUTH CAROL INA DisTRICT OF THE U. S.
GEOLDGICAL SURVEY DURING THE PERIDOD 1952-1955, THE AREA
PRINCIPALLY INVESTIGATED WAS ON THE SOUTH CAROLINA SIDE OF THE
SAVANNAH RIVER BUT THE GEDLDGIC AND HYDROLOGIC FACTORS PRE-
VAILING ON THE GEORGIA SIDE OF THE RIVER AND CONTIGUOUS TO
THE PLANT SITE WERE LIKEWISE OF FUNDAMENTAL CONCERN. THE
AREA EXTENDS GENERALLY ALONG BOTH SIDES DF THE RIVER ABOUT 4O
MILES SOUTHEAST FROM AUGUSTA. A REPODRT ON THE ENTIRE INVESTI=~
GATION HAS BEEN RELEASED TO THE OPEN FILE. JTHIS PAPER TREATS
PRINCIPALLY OF ONE HYDROLOGIC PHASE OF THE STUDY —— THE
PIEZOMETRIC SURFACE OF THE PRINCIPAL SAND AQUIFER.,

STRAT IGRAPHY

THE AREA L1ES ENTIRELY WITHIN THE CoAsTAL PLAIN
PROVINCE AND EXTENDS SOUTHEAST FROM THE FaLL LINE. IT 18
UNDERLAIN BY UNCONSOLIDATED TO PARTLY CONSOLIDATED SEDIMENTARY
ROCKS CONSISTING OF SAND, CLAY, MARL AND GRAVEL OF LATE CRE-
TACEOUS TO RECENT AGE. DEPDsITsS OF TERT!ARY AGE OVERLAP THE
CRETACEOUS ROCKS IN MOST OF THE AREA AND EXTEND NORTHWESTWARD
AS A THIN COVER ODVER THE CRYSTALLINE ROCKS OF THE PIEDMONT.
THE CoasTAL PLAIN FORMATIONS HAVE A MONOCL INAL STRUCTURE AND
STRIKE NORTHEAST-SOUTHWEST WI(TH A DIP TO THE SOUTHEAST OF FROM
6 70 20 FEET PER MILE. A GENERALIZED STRATIGRAPHIC SEGTION
IN THE CENTRAL PART OF THE AREA SHOWS ABOUT 30 FEET OF THE
HAWTHORN FORMATION OF MIDCENE AGE AT THE LAND SURFACE, UNDER-—
LAIN BY 70 FEET OF THE BARNWELL FORMATION OF LATE EOGENE
(JacksoN) AGE, 200 FEET OF THE McBEAN FORMATION OF MIDDLE
Eocene (CLAIBORNE) AGE, 80 FEET OF DEPOSITS OF LATE CRETACEOUS
AGE (EQUIVALENT TO THE BLUFFTOWN FORMAT!ON OF WESTERN GEORGIA),
AND 600 FEET OF THE TUSCALOOSA FORMATION, THE BASAL UNIT OF
LATE CRETACEOUS AGE. UNDERLYING THESE SEDIMENTARY ROCKS :1S
A GRYSTALLINE-ROCK COMPLEX INCLUDING GRANITE, GHLORITE— HORN-
BLENDE SCH!ST, AND GNEISS. THESE ROCKS ARE GENERALLY CON-
SIDERED TO BE AN EXTENSION OF THOSE OF THE PIEDMONT TO THE
NORTHWEST. LOCALLY ABOVE THE TERTIARY FORMATIONS ARE THE
PLEISTOCENE TERRACE DEPOSITS, WHICH OCCUR BELOW ALTITUDES OF

1/ REPRINTED FROM GEORGIA MINERAL NEWSLETTER VoL. XIII, No.
— WINTER 1960
2/ DisTrRicT GeEoLoGgisT, CoLumBia, S. C. PUBLICATION AUTHORIZED
BY THE DIRecTor, U. S. GeoLoGIcaAL SuRVEY. PREPARED IN CO-
OPERATION WiTH THE U. S. AToMic EnERGY ComMMmIssioON,



270 FEET IN THE MAJOR AND SOME TRIBUTARY STREAM VALLEYS.

THE VALIDITY OF SOME OF THE HIGHER TERRACES AS REPRESENTATIVE
MARINE FEATURES HAS BEEN QUESTIONED BY SEVERAL GEOLDG!STS,
WHO MAINTAIN THAT THOSE ABOVE 100 FEET SHOW NO RECOGNIZABLE
MARINE CRITERIA AND THEREFORE ARE OF AN ALLUVIAL ORIGIN.,
ALLUVIAL FILL OF RECENT AGE 1S DISTRIBUTED IRREGULARLY OVER
THE FLOOD PLAINS OF THE STREAMS THROUGHOUT THE AREA.

THE PRINGIPAL SAND AQUIFER OF LATE CRETACEOUS AGE
IS REFERRED TO THE TUSCALOOSA FORMATION, ALTHOUGH SOME QUES-—
TION EXISTS AS TO HOW MUCH OF THE SAND AND CLAY SECTION BELOW
THE BEDS OF THE CLAIBORNE CAN BE CORRELATED WITH THE Tus-
CALOOSA., THE WRITER CONSIDERS THE BEDS OF DARK-GRAY SANDY
CLAY IMMEDIATELY UNDERLYING THE CLAIBORNE GRODUP TO BE OF
TAYLOR OR EUTAW AGE, LARGELY ON THE BAS!S OF THEIR LITHOLOGY
(DARK~-GRAY CLAYS, GYPSIFEROUS) AND THE CHEMIGAL GCHARACTER
OF THEIR GROUND WATER (PREDOMINANCE OF CALCIUM AND SULFATE
IONS). UNDERNEATH THIS UNIT ARE THE VARIEGATED CLAY AND
MICACEOUS SAND AND GRAVEL TYPICAL OF THE TUSCALDOSA FORMATIDON
IN THE OUTGCROP AREA. FEARGLE (1955, P. B) BELIEVES THAT THE
TUSCALODOSA FORMATION THINS EASTWARD FROM MacoN COUNTY AND
SUGGESTS THAT ITS TOTAL THICKNESS IN EASTERN GEORGIA 1S ONLY
ABouT 30 FEET. THE FORMATION AS HERE DESGRIBED, 25 MILES
SOUTHEAST OF AUGUSTA, IS MORE THAN 600 FEET THICK.. THE THICK-
NESS OF THE SEDIMENTS THOUGHT BY THE WRITER TO BE OF TAYLOR TO
Eutaw AGE RARELY EXCEEDS 100 FEET. CONCEIVABLY PART OF THE
REMA INDER REPRESENTS POST-TUSCALOOSA DEPOsITS OF LATE CRE-
TACEOUS AGE, BUT UNLESS THE BASAL SANDS AND CLAYS IN THE OUT~-
CROP AREA (EXTENDING ACROSS AIKEN AND RICHMOND COUNTIES) WHIGH
ARE NOW REFERRED TO THE TUSGCALODOSA CAN BE SHOWN TO BE YOUNGER,
IT SEEMS UNLIKELY THAT ANY APPRECIABLE PERCENTAGE OF THIS
BURIED INTERVAL CAN BE CONSIDERED YOUNGER THAN TUSCALOODSA.
THE LITHOLOGY OF THE SEDIMENTS OVERLYING THE BASEMENT ROCK IS
TYPICAL OF TUSCALOOSA BEDS ELSEWHERE BUT THE EVIDENCE FROM
FOSSILS 1S INCONCLUSIVE, TO DATE FURNISHED ONLY BY FOSSIL
PLANTS SOME OF WHICH RANGE INTO POST-TUSCALDOSA TIME,

THERE ARE SOME INDICATIONS THAT THE SAVANNAH RIVER
BASIN HAS BEEN DOWN-~WARPED WITH STRUCTURALLY HIGHER AREAS 1IN
ADJACENT GEORGIA AND SouTH CAROLINA, IF THIS 1.8 TRUE ! T wWOULD
FACILITATE THE ACCUMULATION OF A THICKER AND MORE COMPLETE
SUCCESSION OF CRETACEOUS UNITS IN THE BASIN AREA.

REGARDLESS OF ITS SUBDIVISION WITHIN THIS AGE, THE
PRINCIPAL SAND AQUIFER Is OF LATE CRETACEOUS AGE AND CONSISTS
OF A FINE TO GRAVELLY ARKOSIC SAND WITH IRREGULAR LENSES OF
GRAY, WHITE, BUFF, AND PURPLE CLAY. LENTIGCULAR PODS OF KAOLIN
OCCUR ALONG A ZONE PARALLELING THE STRIKE AND GENERALLY WITH-
IN 2 TO 10 MmILEsS oF THE FaLL LiINE., THESE DEPOSITS ARE MINED
PRINCIPALLY IN AN AREA EAST OF MACON IN GCENTRAL GEORGIA AND
IN THE VICINITY OF AIKEN, SouTH CAROLINA,
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HYDROLOGIC FACTORS

GROUND WATER IN THE AREA OCCURS UNDER BOTH WATER-
TABLE AND ARTESIAN CONDITIONS. UNDER WATER-TABLE CONDIT!ONS
THE SURFACE OF THE SATURATED 2ONE IS UNCONFINED (UNDER ATMOS—
PHERIC PRESSURE) AND FREE T0 RISE AND FALL (N A VERTICAL DIREC~
TION. UNDER ARTESIAN CONDITIONS, THE WATER IN THE AQUIFER Is
CONFINED BELOW RELATIVELY IMPERMEABLE BEDS AND HYDROSTATIC PRES~
SURE CAUSES THE WATER TO RISE ABOVE THE BOTTOM OF THE CONFINING
BED WHEN THE AQUIFER IS PENETRATED B8Y A WELL., WATER IN THE
SHALLOW AQUIFER (wiTuin apour 100 FEET OF GROUND SURFACE) ALMOST
ALWAYS OCGURS UNDER WATER-~TABLE CONDITIONS, WHEREAS WATER IN THE
DEEPER AQUIFERS 1S USUALLY ARTESIAN.

THe CRETACEOUS DEPDSITS CROP OUT IN THE NDRTHERN
AND WESTERN PARTS OF AIKEN COUNTY WHERE THEY WERE EXPOSED BY
EROSION OF THE OVERLYING TERTIARY BEDSy AND IN SOME AREAS TO
THE NORTHEAST WHERE POSSIBLY NO TERTIARY OVERLAP DCCURRED.
GENERALLY IN THESE OUTCROP AREAS THE GROUND WATER OCCURS
UNDER WATER-TABLE CONDITIONS. SOME EXCEPTIONS WERE NOTED IN
TOPOGRAPHICALLY LOW AREAS, SUCH AS IN THE VALLEY OF SHAW
CREEK, WHERE CLAY LENSES IN THE CRETACEOUS BEDS OR A SLUMPED
COVER OF TERTIARY CLAYS FUNCTION AS A CONFINING BED FOR WATER
IN THE UNDERLYING CRETACEOUS SANDS AND ARTESIAN CONDITIONS
PREVAIL,

FARTHER DOWN THE DIP, WHERE THE CRETACEOUS BEDS ARE
MORE DEEPLY COVERED WITH THE TERTIARY DEPOSI1TS, ARTESIAN CONDI-
TIONS PREVAIL N ALL BUT THE TOPMOST SANDS,

PIEZOMETRIC SURFACE

THE PIEZOMETRIC SURFACE OF WATER IN AN ARTES AN
AQUIFER IS AN IMAGINARY SURFACE THAT REPRESENTS THE HEIGHT
TO WHICH WATER W|LL RISE IN TIGHTLY CASED WELLS THAT TAP THE
AQUIFER, THIS SURFACE MAY BE REPRESENTED BY A PIEZOMETRIC MAP
ON WHICH ISOPIESTIC LINES REPRESENT THE PRESSURE SURFACE N MUCH
THE SAME MANNER AS CONTOUR LINES REPRESENT THE GROUND SURFACE
ON A TOPOGRAPHIC MAP,

THE PIEZOMETRIC MAP 1S USED TO INTERPRET NOT ONLY
HYDROLOG!IC FACTORS BUT ALSO GEOLDGIC FACTORS. I|T INDICATES
THE RECHARGE AND DISCHARGE AREAS OF AN AQUIFER AND THE DIREC-
TION OF MOVEMENT OF THE CONFINED WATER. AREAS OF HIGH HYDRO-
STATIC PRESSURE ON THE PIEZOMETRIC MAP REPRESENT AREAS DF RE-
CHARGE TD THE AQUIFER WHEREAS AREAS OF LOW PRESSURE INDICATE
DISCHARGE AREAS. THE DIRECTION OF GROUND-WATER MOVEMENT IS
NORMAL TO THE PIEZOMETRIC CONTOUR, AND PROGCEEDS FROM POINTS
OF HIGH HEAD TO THOSE OF LOWER HEAD. FI!GURE 1 1S A CONTOUR
MAP HAVING ISOPIESTIC LINES REPRESENTING THE HEAD IN THE
PRINCIPAL SAND AQUIFER OF LATE CRETACEOUS AGE IN PARTS OF
RicumonDd AND BurkE CounNTI1Es, GEORGIA, AND AIKEN AND BARNWELL
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CounTiEs, SouTH CAROLINA. THE WATER LEVELS IN WELLS ON

THE GEORGIA SIDE WERE OBTAINED PRINCIPALLY FROM BULLETIN

64 oF THE GEORGIA DEPARTMENT OF MINES, MINING, AND GEOLOGY,
THE TOPOGRAPHIGALLY HIGH AREA, USUALLY GCAPPED BY TERTIARY
DEPOSITS AND LOCATED EAST OF AIKEN AND SOUTHWEST OF AuUuGUSTA,
REPRESENT AREAS OF RECHARGE TO THE AQUIFER AND ARE REPRE-
SENTED BY PIEZOMETRIC H!GHS ON THE MAP. THE PRONOUNGED
DEPRESSION IN THE PIEZOMETRIC SURFACE NEAR THE SAVANNAH
RIVER, DOWNSTREAM FROM AUGUSTA AND ALONG LOWER HORSE CREEK
INDICATES THAT THE AQUIFER 1S DISCHARGING WATER INTO HORSE
CREEK AND INTO THE SAVANNAH BIVER FROM NEAR AUGUSTA, DOWN-
STREAM TO THE VICINITY OF THE AJKEN-BARNWELL COUNTY LINE.
THIS AREA 1S INDICATED ON THE MAP AS EXTENDING SOUTHEAST-—
WARD TO ABOUT THE A(KEN-BARNWELL COUNTY LINE. THE DATA ARE
INCOMPLETE BEYOND THAT POINT BUT AT SOME PLACE DOWNSTREAM
THE PIEZOMETRIC GRADIENT WwlLL REVERSE AND SHOW A GRADUAL
DECLINE IN THE SOUTHEASTWARD OR‘“:GOASTAL DIRECTION. THIS
POSTULATES THE PRESENCE OF A '"'SADDLE" ON THE PIEZOMETRIGC
SURFAGE, JUST SOUTH OF THE DISCHARGE AREA. THE AUTHOR SUG-—
GESTS THAT TH!S PARTICULAR HYDROLOGIC CONDITION, IDENTIFIED
HERE ON THE SAVANNAK BIVER SYSTEM, IS ALSO CHARAGCTERISTIGC
OF HYDROLOGIC CONDITIONS ON OTHER LARGE STREAMS CROSSING THE
CRETACEOUS OUTCROP AREAS ALONG THE ATLANTIC COASTAL PLA!N.

IT Is RECOGNIZED THAT THE DATA REPRESENTED ABOVE
ARE NOT SUFFICIENTLY COMPLETE TO PROVE GONCLUSIVELY THAT THE
DISCHARGE AREA IS DELINEATED BY CLOSED CONTOURS ON THE DOWN-—
RIVER SIDE. ANOTHER POSSIBILITY IS THAT THE DATA INDICATE
A STEEP AND NARROW GORGE ON THE PJEZOMETRIC SURFACE, RUNNING
ALMOST PARALLEL TO THE RIVER FOR A DISTANCE OF 30-40 MiLEs.
HOWEVER, CONSIDERING THE NORMAL PATTERN OF GROUND-WATER FLOW
IN AREAS CONT!GUOUS TD THESE EFFLUENT STREAMS, THIS CONDITIKN
APPEARS UNLIKELY.

AFTER HAVING MAPPED THE OUTCROP AREA OF THE CRE-
TACEOUS SAND FORMATION THE AUTHOR RECOGNIZED THAT CONTRARY
TO SOME ILLUSTRATIONS OF ARTESIAN GONDITIONS, THE OUTGROP
AREA OF THE AQUIFER FUNCTIONS MORE AS A DISCHARGE AREA THAN T
DDOES AS A RECHARGE AREA.

IN ADDITION TO ITS HYDROLOGIC SIGNIFICANCE THE
PIEZOMETRIC MAP ALSO CONTRIBUTES TO OUR KNOWLEDGE OF THE GEOD-
LOGIC HISTORY OF THE AREA. AS ONE WOULD EXPECT, IN THE NORTHERN
PART OF THIS DEPRESS|ION WHERE THE RIVER CROSSES THE OUTCROP OF
LATE CRETACEOUs sANDS (TUSGALOOSA FORMATION AND PDOSSIBLY OTHER
SANDS APPROXIMATELY TAYLOR IN AGE), GROUND WATER DISCHARGES
INTO THE RIVER VERY READILY, NEAR THE SOUTHERN END OF THE
DEPRESSION ONE WOULD EXPECT THE OVERLYING CLAY WOULD PREVENT
ANY GROUND-WATER DISCHARGE$ HOWEVER, THE RIVER MUST HAVE CUT
THROUGH THE CONFINING CLAYS INTO THE AQU!FER, PROBABLY SOME-
TIME DURING THE PLEISTOCENE EPOCH WHEN THE SEA LEVEL WAS AT
LEAST 200 FEET LOWER THAN IT IS NOW, AND THE RIVER'S ADUUST-—
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MENT TO THE CHANGE IN GRADIENT ALLOWED DOWNCUTTING IN THE
UPPER REACHES, SUBSEQUENTLY THE ERODED VALLEY WAS FILLED
WITH PERMEABLE MATERIAL, WHICH NOW PERMITS WATER FROM THE
TUSCALOOSA FORMATION TO MOVE UPWARD AND DISCHARGE INTO THE
RIVER.,

IN FIGURE 1, THE 360-FOOT ISOPIESTIC LINE AT AIKEN
15 aBOUT 14 MILES NORTHEAST OF THE 160-FOOT LINE NEAR THE
SAVANNAH RivER. THE DIFFERENCE IN HEAD REPRESENTED BY THE
TWO LINES IS 200 FEET; HENGE, THE GRADIENT IS ABOUuT 14 FEET
PER MILE. THE AVERAGE COEFFICIENT OF TRANSMISSIBILITY OF
THE PRINCIPAL SAND AQUIFER Is aBouT 200,000 on THE BASI1S OF
SEVERAL PUMPING TESTS, THus 200,000 X 14 or asout 2.8 MmiLL 1o
GALLONS PER DAY (MGD) DISCHARGES THROUGH EACH 1~MILE STRIP
OF THE AQUIFER MEASURED ALONG THE 160-F0OT CONTOUR LINE. THIS
REPRESENTS A TOTAL DISCHARGE OF ABOUT 85 MGD FROM EACH SIDE OF
THE RIVER ACROSS THiIS CONTOUR. THIS FIGURE CAN BE COMPARED
WITH THE MEASURED DISCHARGE OF THE SAVANNAH RIVER BOTH ABOVE
AND BELOW THE PIEZOMETRIC LOW INDICATED ON THE MAP, THE
AVERAGE DISCHARGE AT AUGUSTA FOR THE WATER YEAR 1954-55 as
REPORTED BY THE SURFACE WATER BRaNCH OF THE U, S. GEOLOGICAL
Survev (1956, P, 270-1) AMOUNTED TO 5,487 cFsy THAT aT MiLL-
HAVEN, GEORGIA, DOWNSTREAM was 6,052 CFS FOR THE SAME PERIOD.
THIS REPRESENTS AN INCREASE OF 565 CFS. TRIBUTARY STREAMS
sucH As McBean Creek, UpPer THREE Runs, Lower THREE Runs aND
OTHER SMALLER STREAMS ARE ESTIMATED TO CONTRIBUTE ABOUT 265
CFS, LEAVING A NET INCREASE OF ABOUT 300 cFs (194 MILL ION
GALLONS PER DAY) OR 1.1 TIMES THE AMOUNT CALCULATED AS ACCRE-
TION FROM THE AQUIFER. THESE FIGURES, OF COURSE, ARE ROUGH
BUT THEY DO INDICATE THE GENERAL MAGNITUDE OF THE GROUND=-
WATER DISCHARGE IN THIS AREA.

THE HYDROSTATIC HEAD OF WATER IN THE PRINCIPAL SAND
AQUIFER RANGES FROM A HIGH OF 380 FEET (N UPPER AIKEN AND
RicHMOND COUNTIES DOWN TO APPROXIMATELY 124 FEET IN LOWER
BEAUFORT CouNTYy ON THE ATLANTIC COAST., THE DISTANCE BETWEEN
THE TWO AREAS IS ABOUT 100 MILES AND THUS THE AVERAGE GRADIENT
OF THE WATER IN THE PRINCIPAL SAND AQUIFER 1S 2.5 FEET PER
MILE ACROSS THE ENTIRE COASTAL PLAIN IN THE SAVANNAH RIVER
AREA.

IT IS INTERESTING TO NOTE THAT EXCEPT FOR THE DEEP
WELL NEAR PaRRIs IsLanp, S, C., THERE 1S NO UTILIZATION OF THE
AQUIFER IN THE TUSCALOOSA FORMATION BETWEEN THE UPPER COASTAL
PLAIN AND THE coAsT. THE REASON IS PROBABLY ECONOMIC — [T
1S MORE EXPENSI!VE TO DRILL TO DEEPER AQUIFERS WHEN SUFFICIENT
QUANTITIES OF SATISFACTORY QUALITY CAN BE OBTAINED AT SHALLOWER
DEPTHS. HOWEVER, THE WATER IN THE TUSCALOOSA HAS A LOWER
FLUORIDE CONTENT AND IN MOST PLACES LOWER CHLORIDE CONTENT
THAN THE WATER FROM THE SHALLOWER AQUIFERS. |TS RELATIVELY
HIGH TEMPERATURE IN COASTAL AREAS (1040-1070F) conNsTITUTES
A POSSIBLE DISADVANTAGE FOR ORDINARY DRINKING PURPOSES BUT
COULD CONCEIVABLY BE ADVANTAGEOUS FOR CERTAIN INDUSTRIAL USES.
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THE HIGHER HEAD OF THE WATER IN THE TUSCALOOSA [N AREAS BET-
WEEN THE COAST AND THE FALL LINE CONSTITUTES A DEFINITE
ADVANTAGE,

THE POSITION OF THE PIEZOMETRIG SURFACE AS [N-
DICATED IN FIGURE 1 REPRESENTS THE PREVAILING PRESSURE
CONDIT!ONS DUE ALMOST ENTIRELY TO NATURAL DISCHARGE, THERE
BEING COMPARATIVELY LITTLE MANMADE DISCHARGE OF THE AQUIFER
BY PUMPAGE. HOWEVER, THIS EQUILIBRIUM CONDITION WILL BE
AFFECTED BOTH BY NATURAL AND CULTURAL CHANGES SO THAT SUB-
SEQUENT STAGES OF THE PIEZOMETRIC SURFACE WILL "SHOW DEVI!IA~
TIONS TO THE EXTENT THAT THESE CHANGES IN DISCHARGE OR RE-
CHARGE AFFECT THE AQUIFER.

THE MOST PRONOUNGED EFFECT ON THE PIEZOMETRIC
SURFACE 1S THAT BROUGHT ABOUT BY PUMPING. VARIATIONS 1IN
PRECIPITATION, EVAPOTRANSP|RATION AND ATMOSPHERIC PRESSURE
ALSO PRODUCE CHANGES [N WATER LEVEL. PRECIPITATION CAN BE
CORRELATED MORE DIRECTLY WITH WATER~LEVEL CHANGES IN WATER-
TABLE WELLS ALTHOUGH !Ts EFFECT 1S RECOGNIZED !NDIRECTLY IN
ARTES|AN WELLS ALSO. THE ELASTIC NATURE OF THE ARTESIAN
AQUIFER ALLOWS A CONTRAGCTION OR EXPANSI!ON TO FOLLOW THE
APPLICATION OR RELEASE OF EXTERNAL FORGCES. THUS, SUCH LOADING
FORCES AS OCEANIC OR EARTH TIDES, PASSING RAILROAD TRAINS
OR CHANGES IN STREAM STAGE CAUSE DEFORMATION OF THE ARTES AN
AQUIFER WITH A RESULTANT TEMPORARY CHANGE IN WATER LEVELS.
EARTHQUAKES ARE KNOWN TO AFFECT WATER LEVELS !N WELLS IN MANY
PARTS OF THE WORLD,

IN ARTESIAN WELLS UNAFFECTED BY PUMPING, ONE OF THE
PRINCIPAL CAUSES OF WATER-LEVEL FLUCTUATION 1S THE DAILY
VARIATION IN ATMOSPHERIC PRESSURE. AN INCREASE IN AIR PRESSURE
IS TRANSMITTED DIRECTLY TO THE WATER SURFACE INTHE WELL BUT 1S
BALANCED AGAINST A LESSER PRESSURE COMING THROUGH THE AQUIFER
TO THE WELL SCREEN, WITH A RESULTANT DROP IN WATER LEVEL.
THE RATIO OF THE WATER LEVEL CHANGE IN A WELL TO THAT OF THE
ATMOSPHERIC PRESSURE (EXPRESSED IN CONVERTIBLE UNITS) 1S RE-
FERRED TO AS THE "BAROMETRIC EFFICIENCY" OF THE WELL., OB-
SERVATIONS OF THE WATER—LEVEL FLUCTUATIONS IN SEVERAL WELLS
IN THE AUGUSTA-AIKEN AREA THAT WERE CAUSED BY CHANGES IN
ATMOSPHERIC PRESSURE INDICATE VALUES OF APPROXIMATELY 33 TO
35 PERCENT FOR THE BAROMETRIGC EFFICIENGY.

SIMILARLY THE RAT!IO OF WATER-LEVEL CHANGE IN A WELL
NEAR THE COAST TO THE RANGE OF THE T|DE AS OBSERVED AT THE
COAST 1S REFERRED TO AS THE "TIDAL EFFICIENCY." THE SUM OF
THE BAROMETRIC EFFIGIENCY AND THE TIDAL EFFIGCIENCY 1S UNITY,

THus, SEVERAL FAGTORS MAY INDIVIDUALLY OR COLLECTI-
VELY EFFECT A CHANGE IN THE PIEZOMETRIC SURFACE. ON THE SOUTH
CAROLINA SIDE OF THE AREA THE NET CHANGE IN WATER LEVEL OR
PIEZOMETRIGC SURFAGCE SINCE 1954 WHEN THE MAP ON FIGURE 1 WAS
COMPILED, 1S ESTIMATED Now (DeEcEMBER 1959) To RANGE FROM 2 TO
7 FEET LOWER AS DETERMINED FROM SCATTERED WATER LEVEL MEASURE-
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MENTS AND AUTOMATI!IC RECORDING GAGES, THIsS CHANGE 1S DUE IN
LARGE PART TO AN ESTIMATED WJ)THDRAWAL OF ABOUT 10 MILLION
GALLONS PER DAY FOR INDUSTRIAL AND MUNICIPAL PURPOSES., THE
NET CHANGE [N THE PIEZOMETRIC SURFACE ON THE GEORG!A S!DE HAS
NOT BEEN DETERMINED.

ANOTHER FACTOR WHICH HAS CONSIDERABLE INFLUENGE ON
RECENT PIEZOMETRIC CHANGES 1S THE RAINFALL FREQUENCY DURING
_THE PER10D 1952-59, DuRING 1952-57 THERE WERE SEVERAL YEARS
"OF DROUGHT AND A GENERAL DECLINE [N WATER LEVELS IN ALL WELLS
THROUGHOUT THE PERIOD OCCURRED., THE HIGH RATE OF RAINFALL
DURING 1958 AND 1959 HAS REVERSED THIS DOWNWARD TREND OF WAT ER
LEVELS AND THEY HAVE RECOVERED TD THEIR PRESENT STAGE,

CONTINUING OR PERIODIC ADDITIONAL STUDIES ARE NEED-
ED ON BOTH SIDES OF THE SAVANNAH RIVER TO ASCERTAIN MORE
ACCURATELY THE NET EFFECT ON THE PIEZOMETR!C LEVELS OF CHANGES
IN PUMPING., THESE SUPPLEMENTARY STUDIES WOULD TEND TO ELIMI=
NATE UNDUE EMPHASIS UPON THE EFFECT OF ERRATIC RAINFALL PAT-
TERNS, BUT MORE SIGNIFICANTLY THEY WOULD PROVIDE A BASIS FOR
THE WISE MANAGEMENT OF THE IMPORTANT WATER RESOURCES AVAIL-
ABLE FROM THE AQUIFERS OF THIS AREA,
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ERRATA

THE FOLLOWING ADDITIONS AND COARRECTIONS SHOULD BE
MADE IN THE JULY-AUGUST 1961 1ssue OF GEOLOGIC NOTES:

(M
(2)

(3)
(4)
(5)

1 (6)
7

(8)

(9)

FOLLOWING PAGE Y4. ~= THE SCALE OF FIGURE 1
1s 1" ='1,97 Mmi.

Pagces 43-50. -- FOR MEAN S17E, READ MEDIAN
DIAMETER.  FOR CLAY, READ CLAY AND SiLT.
Page 45, Line 30, == FoRr 4.9, Rread 0.8,
Page L5, LiNe 36, -=- FOmR AND, READ TOU.

PaGE U5, LineE 43, =~ FoR THE SENTENGE
BEGINNING KURTOSIS, READ KURTOSIS VALUES

ARE APPROXIMATELY 0.25.

PaGE 46, LINE 15, -— SENTENCE SHOULD READ
SKEWNESS DECREASES FROM APPROXIMATELY 1.“’ '
To aBouT 1.00.

PAGE 46, LINE 16. ~= FOR THE SENTENCE BEGINN=
ING THE KURTOS!S, READ KURTOS!S _RANGES FROM
0.11 70 0,21, .
FOLLOWING PAGE 46, FiGURE 3.--FOR BEACH FACIES,
CHANGE SkEwNESS T0 0.8, kuRTosis To 0.25,

FOR LAGDON FACIES, GHANGE SKEwNEss To 1.0,
KurTos18 J0 0.21.

NOTE. ~= ALL SAMPLES WERE DRY SIEVED.
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