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Introduction 
Ext .. l•• Mach era.too * occurred 

and conttau .. along the vtecern and 
aO\lt:hwettarn beach• of &ditto Beach, 
Collectoo County, South Carolina - the 
beachea fronctnc the South !dlsto River 
and St . Hel\M Souad, ••• r1a. l. Huch of 
thh eroetoa U locallnd near aroiat 
con. tructed ~1 the South C.roliaa lUg.hway 
O.partcient to control beach eroeioo. 
S•nd tramport, u indicated by differential 
bvlld-up and ere.ion adjacent to thet• 
groins , it fro• aouth co north. Thi• atudy 
vu unci.r;talt•n co better uaden tand aaod 
trat9port at ldlato Beach v lth apec.ial 
•pl'iaia oo the M .achet frootJQ& 
St . Helena Sound aad th• South !dS..to liver. 

Geolo1lcal Settln1 
Edhto Jeach ta • Holoce.ne ben-ter Ulaod 

foraed du.rtna cha ri•e of ••• level 1tac.e 
the aielctna ot the laat coactnantal 
glacien 1<>11• 10, 000 yt-•n aao. The taland 
la co•p0e•d of beach rid.a• which .. rt 
v•rioue ahorelta. durtl\& th• 111.aod'• for-..tlon 
ov.r the p• t UOO ye.an (Stapor a.ad Kathnlt. 
1976). OD• ridge ia decorated vtcb • 5- to 
10-•ter high dt.ioe . t-he hi&hea t elevatloa 
pre:aent. Th• pom4trlc patt•rn of thee• 
rldget tndlc•t• that 1edt•ent vu tra~ported 
fro• north.,,.t to aouthv .. t, parallel to the 
pr•eat co.t an.d from •outM•t to nortb-
wst, pe:rpe1ldicular to tt.. pr•eat co.t. Thl.e 
obe.ervatlon ladle.ates t-h•t at l.e•t tv0 re&J.on1; 
COC'ltrlbu.tad tadi.Mnta to th• accrat.i~t.tland: 
1) a aourc• northe-.. t of th• ialand and t) a 
1wrce offahore to the aouthe,.t . Th• north­
e•t aource v aa per-h.apt, 110re 1•portant during 
early comtrvetloa. v hlle th• aouthe...t aource 
vu th• 90re iaportaot oae durla.,g the r....toder 
of t-he 111.aod'• crowt_b. Offahore aed.iMat 
90viaa J.aodwrd baa t:bu9 pt.,..d a .. }or role 
ta buildtna ldtato Beach. 

An important factor effecting th• conatructlon 
of ldtato leach ta tu location adjacent to a 
.. jor tidal lolet, the: South ldt.to l.lver. 
ne lara• eb~ttdal cklt• or ehoa.l ••ocJ•t•d 
v lth thl.e la.let e,xtenQ 7.3 Uloee-t.en aouth~t 
froa t..dUto 14ach and coot•1• roughly 4S x 10 •
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of aend . Thi• thoal ia oot attached directly 
to Edlato Beach , but 1• taparated by a 
.. rgloal flood-cha1U1.el oriented parallel 
to the ahore. Plood c:hannelll, la •aeatiallf 
the auie poaltioa, are ahow on the 1856. 1920 
•ad 19S7 1-th,...trlc au:r-ve19. Their prior 
exUt.eo.ce eaa be luferred from the ·aplt-tJp"' 
geOM.try of UU to Beach Mich rid get 
(Oertel, 1977) . 

Du.rtna th• put lSOO year• £diato Beach 
ti.. aiit'•Ced 1ouc,bvutvard and aouthe .. cwrd. 
~e *4?"'!.-'- tv•rd tlgratloD r•ult~ lo 

pushing an exiatiog iolet or ·coa.fiDlaa· the 
South !dt.to liver into an inlet. The ebb-tidal 
ahoal h.aa developed .. • r .. ult of inle t 
forma t ion. The inlet in turn serves: ., 1 
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brake to the southveltvard 111,gratioa of the 
u.i.aoo. TMr• sboU.14 M ,_. ra~r•o 
ieoaraphlc loc.atioo th•t repreaeott an 
equ illbriua potitlon Mtwen i.nlet 
width/cr0ct1-1ectiona.l oreo ond Ulaad 
poettlon/aeoae.try. Th• parallel beach ridges 
that charact.eri&• the bullt of Ulato leach 
ind.Jute auvard growth vtth on.ly a alaiaal 
coapoae.at of eout.bvutwrd or eborrperallel 
aigratloo. Thia 1uu•t1 that t.h.1.a S.l.and U 
nov loeat•d and perhape,, h.aa beeo located 
during .,. t of lu develop•nt at JU9 t such 
• favored geographic pOititlon. 

Littoral Drift 
Littoral drift or- ahore parallel t rerwport 

h.u !Men •tiuted by th• co•puter .odelia.g 
technJqu• of Kay (1974). Tidal curr·t-ota 
ha•e Meo ... ured bf bott..-:>uAted, General 
~11.1.ct Kod•l 2010 Qlrrent .. ten. Lonr 
tera oat dUpoaiton aa.d er0ction. rat• have 
been • tl .. ted by th• t•chnique of .,p 
dtfferencln& (Stapor, 1971) utln& both)"lletric 
amootb 11\eete charted in 18S6. 1920, end 19S7. 

Shore-Parallel Transport 
Shore-parallel traneport v u •tl.,ted 

by • c.oaput•r mocs.uua c:eeb.n.ique de•elo~d 
bf Kaf (1'74). Stapor and llDraU (1978) med 
th1a t.chD.ique io previow vorlt atoa..a: co. tal 
South C.roUna . Their r•ultt iodiut• the 
praence of a cell vith the pote!ttal to 
trantport approxiaately 10,000 m /year 
aouthv•t: co Bdiato 8each from the ldtnpvllle 
kach reatoo (Stapor and Murali , 1971). Vav• 
approachto.a froe. the .-t, aoutbeat, aGd aouth 
vere 90deled over J aeparac.a t-idal a t.a&• (low-, 
aid-. a.nd htatrtld•. De•p-w-et•r v••• 
appi-oachina fi-·• th• oorthe .. t did aot 
reach th• CON t but rather e xit•d the MOdel 
&rid to th• •outhweat 1nd were excluded from 
thia atL&l,.ta. lndivldu.ll approach dtrect-loaa 
were averaa•d ovc£ the 3 tidal poaitio ... 
vei&hed for freque.ac.7 of occcurreo.ca (Table 1). 
and co.biMd into a greMl resultant. 

Appro1ch 
Direction !!! !!.!.!! 

I Ul 161 

SI 9l 101 

s 111 7% 

TABLE l. Al»proac:.h 41rectiOQ9 and. their 
propottlooe of aea aad aveU for the 
Ed.lato a .. ch region (d.ata fro. U.S. Navel 
Oce1nography Office , 1963) . 



The bar·rle.r Ui..nd aod alMteenth-
century vlll•&• of Ed1na-vtlle ..,,,. d•troycd by 
erotlon tn th• aiddle to lat• 1930'1 (Fig . 1). 
Sedi .. nt depoeition on the acctetio.& •outhern 
and •Outhvatern beachu of Edteto Beach 
•iantftcantly decre&1ed durina th• 1920-1957 
interv•l fro• that of the 18S6•1920 period 
('1&•· z ' 3) . 

Tod.ay, the Edtnpvill• .... ch re.atoa 
hM oo aand to be tramported-th• •bore la 
a thiD ~r of aaod dltcct ly o.-erlyiq ••lt 
aanh allte end ci.,.. n.e allt.a and claya 
are veil ••poeed at lov .,.tcr. nw.. althou.gh 
9red1cted eand tramport la toward ldlato Such, 
there NJ' be no aand t.o traneport. 

The coaputier aodel of •hore-,..rallel aand 
trane port tndicatea that th• locu. of •and 
depoattton moved to the •Ol.lthw .. t (towrd Edisto 
le.ach) and lie. on the •outheut front beach. 
Trant port doee not extend around to the wea t beach 
frontta.a the Sout.h Ed19to River. Thie implies 
that flood tidal currenu • IV4:tpin& •OUthwest 
tn front of 'Ediato lu..cb aod then northwut 
up t .h.e South Uta to JU•er ... , be 1-rgely 
r.po•tb.le for t .ramportJQ& eeod to the 
ial.eod'• Vlllet bucb. 

Lons-Term, Net Deposition 
& Erosion Rates 

Net dep<161t1on and eroeion rat•• can 
beet be dctet'91ncd by .... urina china•• 
in the vol_. of coaa tal ••od bodl• through 
t.lM . The greater the tlae ep•n covered by 
th .. • .... ur ... nce. the better they can re.fleet 
averaa• oa ev-eryday cooditiom. lffecu of 
eudden. toteoa• ator.e are atat.ia•d· Kap 
dlffer·enciq ta oac auch tecbatque. 

U.tq be.th)'M.trlc ~rta eurvc1•d to 18S6. 
1910. aa.d 19S1 by chc U • S • Coae t aad GtOIM tic 
Survey, depoaitioa and eroetoo vol.._ were 
.... ured for the &dla to kach reatoo. TtM 
r•ulta are pre.entcd in Ftaut• 2 1nd 3 . 
let\Hen 18S6 and 1920 Edleto 8e1ch'1 •outbcrn 
tlp and ve•tern •hore (M well .. tht •Ol.lthvestern 
uratn of the adjacent ebb-tidal delt.•) •xr;rienced 
an average net depotition r•t• of 64.000 • /year . 
Durtn.1 thi• interval. the South ldtato River'• 
v•t bank oppoeite Ed-1.ato le•ch expe5ieoctd ao 
aver•&• n.c:t er~ioo rate of 16.000 • /yr. 
However. between 1920 •d l9S7, ldl•to Be.acb'• 
veettro •hore experl~cd a.a aver•&• oet depoaitf.oo 
rat• of oaly l.S. 000 a /yr aod the South Edli to 
liver dJd not ••urubly abJlt tu watern baalt. 
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Tldal Current Measurements 
Botto- tidf.l curreote vier• .onitorcd at fifteen 

1t.1tioM: using General Oc••ntce 2010 Q.lrreat aeten 
(Ptaure 1) . Stattona fl throu&h 18 vere 110nitored 
fro• 18 July 1977 to 22 July 1977 and atatiooa 19 
throuah 11.S from. 2S July 1977 to 29 July 1977. 
Station1 extremely critical t.o thLa atudy were 
nuabere 2, J, 4, al\d 8 located in shallow vater 
(leea than. 10' MlM) ta.e.dtately adjaceot to the 
erodf.01 beaches facJ.o.& the South ldte.to liver . 
&ach curreot ae.ter vaa a•t to record 16 paira 
of velocity and direction ••ur ... oce per hour. 

Pr•bvat.cr du.charge dow t.he South Edisto 
livtr doea aot atgntftcn.atly affect vat.er coluan 
eaUniti• at Ed~to luch. Saltntttea are very 
oe1r aarJne (2S /oo to 30 °/oo) and ahov 
no etratification (Mathew end Shealy, 1978). 
Tho diacharge of t!e South Bdiato River, a 3b-yt•r 
averaa• of 2690 ft /••c (Johneon. 1977 ), 
¥Riforaly dilutes the •tiM vatara at Bdi.tto 
l••ch. Tid.a.l f lov ia the doaJ,naat factor movin,g 
.tediMotU"'thta inlet . 

The r•u.ltaot flood- a'ld ebtrtidt vectora 
for atationt are preaeoted to r1.1ur• 1. Ooly 
c·hoe• velocltl• eape_bhi of eatralo.iQ& aaod ( 2. 1S 
ca/•«· loaan., 1963) wr• uee-d to calculatiq the 
'ffCtora a.nd durat:tone. &nal71• of lodiYidual 
tidal cyclee fro• each of th• ltttf.om are preeeat•d 
in Table 2. A a tat.ion ta CODI tdere.d to be doaloat.e.d 
by the tidal current v hicb operat• for t .he 
1tatt1tically s1gatficant lon1er period of tlRe 
at velocittea c.apable of entraining eand. It ta 
at1ntflcant that only ill currente moved 
••nd along the vutero. and southv•tern chore 
of !dJ.ato kach (•t•tiooe n. IJ. a.ad 18). 
Stations #6 and Ill auaa•t that the • •tero 
etd• of th1a inlet (ta front of Pina !al.and) 
atr•• • the aajor flood tidll eotryv.y for 
the South Ed1*t.o River. 

,,_ulce froa etatioo I• •uU•t that sand 
re1chlfll t.hia flood c.hanoel v tll 'be tragpor·ted 
eouthvoa t into t.he aato ebb cMnocl aad t.hen 
out co the ebb-tidal delta. It should oot atgrate 
toward Ediato Jl.e.ach . 

In suaaary, botto• tidal current aeaauremeota 
indicate that ebb-dir•ct•d curr•nta • capable of 
entraintn.a eand, pttdolliaat• alooa the wettern 
and 1outhveetern ahore of Ed.taco leach. 

Conclusions 
1. Ebb-dtre.cted bot to• tidll current.I . 

c.pable of entrain.tog aand, pre-doain.t• aloog 
th• we•ter·n and aouth-vtetern ehor• of Bdisto 
le11ch. Thete currt:ntt probably ar·t responsible 
for the accelerated eroeioo on th• north aidet 
of v•riou. beach grotne. 
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TABLE 2 . Flood ond ebb ovcrogc net resultant vector~ ond durotiona (in minute~) . 

Station 

A 9S% confidence interval acc0stpanies each duration. An asterisk.(*) 
indicates the dooinant tidal current. 

Tide Duration . Resultant Vector 

Ebb 28l±l9 34cm.Jaec 195° 
Flood 277:t26 37cm/sec , 359° 

Ebb 360•37 35cm/sec 1 
178° 

Flood 3oo:t34 37Cf111sec . 350° 

Ebb* 345±26 4Scm/sec
1 

149° 
Flood 266•30 38c:m/sec . 348° 

Ebb 304H9 39cm/scc 1 
74° 

Flood 296±30 39ca/sec, 223° 

Ebb 176!22 3lca/sec 1 
167° 

Flood* 296t 22 33cm/sec. 8° 

Ebb 277126 44Cll~S&C 1 64° 
Flood 243±30 34ca sec, 22r' 

Ebb• 311•30 53ca/acc1 
186° 

Flood 1S7ts6 28c•/sec, 5• 

Ebb 311±30 39cm/sec1 
1 71° 

Flood 289t34 37cm/sec, s• 

Ebb• 337t15 Sl~aec 1 151° 
Flood 266±52 41 sec , 349° 

Ebb 285!11 36 sec ' '1s1° 
Flood 311±41 44cm soc . 337 

Ebb 304t22 44cm~sec 1 146° 
Flood 266±56 Zoan sec . 317° 

Ebb 292±26 40ca/1ec 1 
121° 

Flood 292•71 42ca/sec, tz3° 
Ebb 180t19 3l~aetc1 153° 
Flood* 311!41 37c sec , 256° 

£bb 289±26 4lcm/aec 1 210° 
Flood 236•71 30cm/sec , 230° 



2. Flood- directed bottoa tidal currentt 
ll)Ove the . .. 11 4.ount of ••nd th•t i• 
transported northwu t • nd north alortg the 
Edisto Beach thore fronting the South Edisto 
River. The ex.iating groins 
intercept alaost all of this aand, allowing no 
nouriaheent of beachu lying progre.tively to 
the north. The ebb-directed bottoa tidal 
cu.trentt continually lDOVe aand south and 
aoutheu t. Bence. the g:roina are loc.ated in 
a hydt'odynamic regiae euch that they c.an 
only -fail-. They intercept all incoaing 
sand , ttarving the adjacent beache. to the north 
and serve to initiate and localize tcour 
eddies during ebb-tide. 

Recommendations 
Shortening the groins along t he eroding 

portiona of the beache. facing the South Edisto 
River DllY help alleviate the intense erosion. 
Total re1D0val would elio.lnate the loeali%ed, 
intense ehore retreat now occurrin3 on the 
northern aides of these groin. . 
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