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The !ale of Pal..ma is a coaatal island 
situated about 15 mil.es .northeast of Charleston, 
South Carolina, and aeparated from the mainland 
by one mile ~ marsh. The eastern portion of 
the island contains a series of dunes and beach 
ridges that are generally parallel to the coast; 
they represent former positions o:t coastline 
(Fig. 1). O:t particular interest is the spusel.y 
vegetated chme system that occurs to the north 
o:t the front beach (A,B, ami C of Fig. 2). These 
dunes are the highest on the island aJXl, although 

Figure 1 - Accretion Features 
Across Isle ot Palms• S.C. 

46 



Scale 
9t::=:::::::::S:t90===~1?p0 Feet 

SOUTHEASTERN PORTION 
of 

ISLE OF PALMS, S.C. 

A = 7 Foot Dunes 

8 = 12 Foot Dunes 
C = 35 Foot Dunes 

A 
7 , L ~-:~~ ... e t: 

20 

Figure 2 - Heavy Minerals Speoies and Conoentra.ti:m 
Percentages ot Isle of Palms Dune Systorn. 



or ditf'ereut. treo:i and height, are apparently 
ecmt.emporaneotlS in origin. 

This article is concerned v.l.th the int. er
pretation of tbeae dunes as revealed by heavy 
m:i.Dtn'al anal.7a&a in conjaDction with other obser
vable ph7sical features. Heay mine2'8l.s also 
appear to renect oauaat.ive forces 8Di might even 
be CODaiderad u diagnostic. 

Eight ba.lk IIIUiples wre taken. These were 
.from regular 1Dtern1s, aDd eaeh is represenative 
or the aaDi between the crest and the water table. 
Tve1w check samples vera obtained at int.ermedia\ie 
poi.Dts b7 .ana of a soil auger. Representative 
f'ractions were cat from the bnlk samples with a 
microsplitter. The heavy minerals were separated 
f'ram each or tbeae samples with bromoform and 
V8l"'e studied with the petrographic microscope. 

The concentration of heavy minerals vas 
.t'OUDd to be consistently 12 percent for the 7' 
dunes (A of Fig. 2), 8 percent for the 12 1 dunes 
(B o.t' Fig. 2), and averaging 5 percent for the 
35' dunes (C of Fig. 2). One to two thin beds of 
heavy m:Lnera1s, approximately 2 inches thick and 
horiBontal in attitude, occur just above the water 
table in the 7' dunes. Heavy mineral laminations, 
l/16th to l/8th inch thick, occur from dune base 
to dune crest.; dips of cross-beds range up to 32 
degrees. Only heft)' mineral larninat ions or vary
ing dip ocCUl" in the 121 dunes; and in the 35' 
dunes, heavy- minerals occur merely as dissendn
ations in the ~z sand. Changes or dune trends 
and elevation take place at the clearly defined 
heavy mineral concentration boundaries. 

The a"Verage percentages of the component 
heavy mineral species in the heavy mineral frac
tion in the three types of dunes shown in Figure 
2 are as follows: 
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A B c 
( 7 r dunes) (12 1 dunes) ( 35 I dunes) 

Ilmenite 40 35 31 
Epidote 32 30 22 
Hornblende 4 9 20 
Zircon 8 6 6 
Staurolite 4 6 5 
Rutile 3 4 3 
Leucoxene 4 5 4 
Kyanite 2 2 4 
Garnet 1 1 1 
Tourmaline 1 1 1 
Others* 1 1 2 

IDTAL 100 100 100 

* others include trace amounts of monazite, 
s1 JJjma.nite, magnetite, and hypersthene. 

Comparison of the percentages of heavy mineral 
components in the table above reveals a general 
decrease of ilmenite and epidote and a significant 
increase of hornblende in the larger and more 
northeasterly dune formation (Fig. 2). 

Because the dune system considered contains 
dunes of differing trend, height, heavy minerals 
concentration, and heavy mineral species, a cor
relation seems plausible only if causitive forces 
are considered. At the time of forr.Ja.t ion of the 
du.11e s-.rstem, the shore line generally paralleled 
the trend of the dunes and was in close prox:L"'lity. 
The rate of accretion at the heacUand however, was 
greater than of the dow beach portion of the 
coast (to the southwest); and consequently a wider 
littoral zone formed at the notheast end of the 
island. Prevailing northeasterly winds formed 
lines of migrating dunes on this wide beach. 
The migrating dunes proceeded faster in their 
development than the dunes along the more narrow 
beach to the southwest, and an angular relation
ship of dune alignment developed. Dense vegeta-
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tion finally arrested the advancing dunes of the 
headland, although they continued to increase in 
size and very steep lee slopes developed. 

Support for the hypothesis that the smaller 
dunes were largely derived in place by waves and 
lo.'ind action near the littoral zone and that 
larger dunes are entirely of eolian origin is 
reflected in the species and bedding character
istics of heavy minerals present. Horizontal 
beds of heavy minerals occur onlJr in the basal 
parts of the smaller dunes. These probably were 
deposited by littoral currents which at the same 
time carried off the lighter minerals to deeper 
waters. As the beach accreted, wind action 
heaped the sand into dunes as relected by cross
bedding and thin, steeply-dipping heavy mineral 
laminations. The f'act that only disseminated 
heavy minerals occur in the larger dunes and that 
ooncent.ration is less therein indicates rapid 
transportation f'rom the original depositional 
site of the sand on the accreting beach. The 
proportional increases in the amount of' hornblende 
in the heavy mineral fraction of the larger dunes 
(Fig. 2) is in agreement with the concept of' 
rapid transportation. Hornbleme, being of elong
ate prismatic habit and one of' the lighter of the 
heavy minerals, would be most likely to be carried 
away with the light minerals if it remained in 
the littoral zone for ~length of time. 

In S'Wll1l8l'7, it appears that a study of he&'V7 
minerals provides strong support for a hypothesis 
of' dune formation on the Isle of Palms, South 
Carolina. The differences in heavy minerals con
centration appear directly related to the fixing 
of the smaller dunes some distance back from the 
wider littoral zone of the accreting headland. 
Hornbleme appears to be diagnostic of dunes 
formed by rapid wind transportation of sediments 
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tl'OII the original littoral depositional site. 
Non-parallel alignment or dune systems with the 
shore line on other coastal islands may irdicate 
an origin simi.lar to that postulated for the 
d'anea an the Isle of Palma, South Carolina. 
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