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ABSTRA(;T _
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The coasta~Scru~dune ~i~~(" patterns in southeastern Florida were mapped; 7 major ridges
are recogniz able In add it ion to numerous minor ridg-es. Each ridg-e has marks ofthe factors
t.hat have.mol~('d it. To some .extent the flora reflects the history, with the highest diversity
~n~ species richness occurrmg on the highest Pamlico ridge. Florida Scrub community
indicators decrease in frequency and richness to the cast and west of the highest dun~
system.

ADDITIONAL INDEX WORDS: Atlantic Coasta! Ridu« Pamluo Terrace, dune nduc« Scrub COTn­

munitv, <crub indicator-, SP(>('/I'.'- rich tu:"s. pattcrris.

INTRODUCTION

Since English speaking people began to call the
pine/oak thickets in Florida" Scruh' ~ in the LHOO' s
(e.g. VICNOLES, 182:L MACKAY, IB4G), com­
paratively few studies have been made of the corn­
munity. To list notable samples, Mt 'LVANIA (19:~ 1L
COOKE (19~~9, 1945). KlTHZ (1942), MA('NEII. (1949),

and LAESSLE (1942, 19GB, 1967) have cornment ed
on community definition. while others have dis­
cussed different aspects (AUSTIN, 1975, 197H,

1977; RICHARDSON, 1977). Isolated accounts exist
for the natural history of some of the individual
species, but little has been detailed on how the
ridges and plants interact in a small region. These
relationships have become critical since this high
land is being urbanized rapidly.

Xeric Scrub pineland is dorninat ed by a single
canopy species iPinus clausas, two characteristic
shrub genera ((-Iucrcus and Ceratiolai, and the herb
layer has Rh ynchospora mcgalocarpa as the most
frequent indicator herb. Typical Scru b grows on S1.
Lucie fine sand and its associated types which are
all eolian silicon deposits almost devoid of nutrient s
(USDA~ 1978).

This study examines physically similar and prox­
imal stands of vegetation on the Atlantic Coastal
Ridge in Palm Beach County where parts of the his-

H(j()1S received 17 April 19H6: ([('('('pled in n'(I;s;on I ~ Auuus! 1986

torical system remain. Most previous study has
concentrated either on the Central (Lake Wales)
Ridge or farther nort h in the state (LAESSLE~ 1942,

19iJH~ Al-H{AHAMSOI\i et aL, 1984, alia).

MATERIALS AND METHODS

Dune ridge patterns were mapped with lJS(;S
topographical quadrangle s, 1940-197;3 aerial pho­
tography and ground surveys. Both the twenty and
ten foot contour intervals were used to delimit the
baseline of the ridge syst.ems, and then checked on
the ground for accuracy. Elevation values for ridges
having sample areas with different elevatons were
determied as t he average elevat ion per acre for the
total sampled acreage on that ride. Average eleva­
tion = sum (AE) / sum A . where A = area and E =

elevation. To study the plants on the ridges a series
of quadrats were used to sample from east to west
across the ridge svstern, with additional samples
north and south. Because of the patchiness and
local urbaniz at ion, these samples varied in size
from one-quarter acre to almost three hundred
acres (Figure 1). The sizes of the plots were deter­
mined with a graphics tablet and Apple IIe corn­
puter. Plant species were surveyed randomly and
also by using transects at ten meter intervals.
Studies varied in length from one to fifteen years.
Some sites are still being studied while ot hers have
been urbanized. Plants were determined with both
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Figure 1 Sample plot s located wit hin t 11(' Scru h vcget at ion s~'s­

terns of J ~)()() on the Atlantic Coastal Hidgp. Based on Austin in

KLA'\JFOHlJ and \VII\STO:,\ (19,;'), A'"STII\; (1977) and HWHAIHlSO:'\

(1 ~l j" j"), Kcv to lorat inns: SA =- St. Andrews: PI{ = Potomac Road;

SH - Spanish River Road: IH = IH1\'l properties; FA = Florida

Atlantic 1"niversitv: AC - NVv' 4th Avenue, Hora Raton; IiH =­

Boca Hihlet own: YA = Yarnat o: He - Hillsboro Canal; HT -­
Boca Tceca: 4 A - NE ,1t h Avenue, Hoca; L\V =- Lake Worth; BH

= Boca Hammock; .JI) - .lonat han Dickinson State Park; EX =
Execut ivc Airport.

L()N(~ and LAKELA (1971) and Wllr\DERLIN (19BO).

Notes were taken at each site on the ages of plants

by counting nodes of Ceratiolo (~JOHNSO:\', 1982) 01'

by cores of t he pines. Any evidence of disturbances

such as fires, roads or dumping, were recorded.

DUNE RIDGES

In spite of several excellent geological studies of

landforms and sea level changes in Florida in recent
years (LAESSLE, ] 958,1967; TANNER, 1960~ \VHITE,

1970~ WI!'\KEH and HOWARD, 1977; FAIRHRID(~E,

1984; ROHHINS, 1984) there is no study we know of

that attempts to explain or understand the ridge

patterns and associated Scrub vegetation in south-

eastern Florida. Indeed. the last real attempt to
delimit patterns of ridges seems to have been the
one published by MACNEIL (1949).

Since 1970, we have been examining the vegeta­

tion in southeastern Florida. The paper we pub­

lished on the Yamato Scru b within the current town

of Boca Raton (AllSTIN, 1977) was a specific case to
document the more general studies we were doing

at the time (cf RICHARDSO:,\, 1977; STEINHERG.
1~)8()).

A general pattern has emerged which is, we be­

lieve, understandable, and which is consistent with

the patterns found farther north by MAC:'\EIL (1949).

It is thought t hat the last drop in sea level was

irregular and proceeded in stages, as did the rise to

its modern stand (c( FAIRBRII)(a~, 1984~ ROHHIT\S,

1984). Each of t he drops in level was marked by the

buildup of a coastal ridge system. Because of the

scale involved and also the subsequent erosion of

many of these ridges. we have only a partial image

of what really happened. Yet, much remains for
interpretation.

The At Iant ic Coastal Ridge in Palm Beach County

is a southern ext ens ion of the Pamlico system noted

farther north by COOKE (19~19, 1945) and MACNEIL

(1949), but the patt erns are more complex than

I)AVIS (194;~) and most other people have expected.

Instead of a ridge system of 2 01':1 peaks, there are
several major crests. In Palm Beach County there

are 7 major ridges (Figure 2) within the system. All

of these except the innermost were still high enough

to retain large areas of Scrub before urbanization.
Only islands of Scru b remained on the inner ridge

as, for example, St. Andrews (Figure 2). Each of

these ridges is associated with numerous shallow

ridges that may be seen from ground surveys, but

which are not visible on the level of topographic sur­

veys. Presu rna bly at least t he outer part of the outer

ridge is Recent (6.000-16.000 HP). The 6 inner

remnants decrease in elevation and integrity to­

ward the west. This decrease suggests that they

were deposited at different times in the Pamlico

(100,000 BP) and have been subjected to differen­

tial erosion.

Some of the modern physical patterns show part

oft he geological and biological history of the region.

In the northern part of the county the ridges are

reasonably discrete and comparatively high (20-50
ft rnsl). Farther south the ridges curve to the west
and become highly dissected. One of the forces

shaping the remaining uplands was the changing

channel of the Hillsboro River, a major outlet from

the Everglades transversing the ridges at Boca

.lournal of Coastal Research, Vol. ;L No.4, 1~)H7
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Figure:l. (~raphic n-present at ion of ~pecips richne ss pat t Pl'n~

compare-d j 0 plpvai ion and rclat ive poxit ion of dune ridge COIll­

mu nit ies, I,pft scalp indient l'S num hpl''-I of species present (specips

rirhnvs sl. Each hal' indicates t h e t ot al nurnhe r of different species

found on Pilch rida«: t he shaded arf'a in e.uh bar iudicatr-s the

number of ohligalP ~p('('ie~ found Oil each ridge, The right scalf.:'

indicat cs e levnr ion above MSL: (,:lch point as~()ciatpd with a hal'

and COIHH'('jN! wit h a solid lint- indicates e-levation between ridgl'

couununit ic-..

Perhaps this was an outside ridge formed during
Pamlico times, with the inner bar ridge being the
inside of the island. The complex pat tern continues
nort h of t he Lake Wort h area where t here is an
island system that is geographically linked to the
ridges Iart her south.

Figure~. Pamlico ridgp svst om« ove rla in on t llP Scruh \'eget:l­

t ion of 1~)()() on t he Atlant ic Coast al Hidg(' in ~Ollt 11('1'11 Pal In B{I(\('h

Count v. Florida. The henvv daslwd line-, show what \\'('1'(' pl'o\)1l hlv

the crests of t he major ridgf.:'s. Based on fipld sturiv, t lS( ~S topo­

graphic quadrangle- and 1~1~()-191;~ (l{'rial phot ouraphv.

Raton. This waterway, formerly a river, has been
degraded to the Hillsboro Canal since the 1920' s
(for recent historycf At 1sT IN, 19H4). It would appear
that past changes in the point where this waterway
breached the ridges (cf break in ridges in F'igur e 2)

has resulted in the complex ridge patterns.
'Those patterns associated with the coastal ridges

of probable Parnlico origin show more complicat ed
dual pattern. This was interpreted by MACNEIL

(1949) as the coastal shore and the offshore bar
formed by the same sea level stand. Presumably
there was, in Pamlico times, a coastal lagoon system
similar to the Intracoast al syst em wit h barrier is­
lands that exists today. Actually this may be more
complicated than it appears, since there is a multi­
ple ridge system on the outside oft he barrier island.

SCRUB INDICATORS

To obtain our data we have sampled thirteen
sit es (Figure 1) in coastal Palm Beach County';
these are compared species by species with one in
Martin County (.Jf)) and one in Broward Countv
(EX) (Table l l. A composite list of plants con­
sidered Scrub indicators was compiled, resulting in
90 taxa for t he study region.

A similar comparison is rnade wit h what we have
tenned obligate Scrub species, those known to oc­
cur only in Scrub or Scrubby Flatwoods (LAESSLE,

1942) in the area. Elsewhere in the state the species
may occur in the successionally associated habitat
of High Pine 1= Sandhill). Most of these :~;~ obligate
Scrub species are also endemic to Florida.

The At lant ic Coastal Ridge Parnlico system also
has the greatest number of endangered and en­
demic taxa in southeastern Florida. In t he areas we
have sampled there are no fewer than eight taxa on
the State Endangered Plant list. In nearby areas

.Journal of ('oast al H(lsparch, Vol, :1, :'-]0. '1. I ~IH7
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Tahlp] Chcckli«! comporisun olscrub on the Atlantic coastn! ridu« in SI'J'Florida. l~'PI'CI('S capitalized ore scrub obluiates; species in
louwr ca-«: (In' scrub indirotors. I = prcsrrrt; () ==. absent.

Species Locations"

SA PR Sf{ IB FA AC HB \'A HC HT 4A LW BH ,TO EX
Ohligates
AIJI)ENrJ'l,L4 Tl';NI nrou« () () 1 () I () I I I 0 0 () 0 1 0
AUISTlIJA. 8l>/CATA 1 1 1 I 0 () 1 I I 1 () I 0 0 0
AHIST/IJA TfJ'NI TIS/)l('A 1 1 () I 0 () () I () () () 0 0 () 0
AS( 'I, 1';11fA S ('llRTISSfl () 1 () () () 1 I 1 0 () () 0 0 1 1
ust.!n TIN/A AN(;1 'STIFOIJlA () I () 1 1 1 () () 1 I () () () 1 1
('EH/t THn.s FIUC(inJES I 1 () 1 () () () 1 1 I () 0 0 1 1
('HAMAHSY('I<; ('[ lMl TLI('()LA () () () () () () n 1 1 1 () () 0 I 0
('()NHAlJINA (;UAN/)/FIJJHA () 0 () () () () () 1 1 1 0 () 0 1 1
('( TTH13EHTIA ()UNATA 1 I 0 ] 1 () 0 1 () () () 0 0 1 0
Fl rpJlOUHIA />()L YflHYLIJA I I ] 1 1 () 0 I () 1 0 () o 1 1
FlUJ/,;/,/('III.4 FIJJHIlJANA () 1 0 0 1 1 0 I I 1 () 0 () 1 1
I/E/J}'OTIS 1'H{)('(lMIJEN/..,' 1 1 () 1 1 () 0 () 0 () () () () 1 0
I/E/,IANTlIl,;Ml rM NASlIlf () 1 () 1 1 () () () I I () () 0 1 1
JI/~"rl';HOTf/ /,;('A SCA13HHIJLA 1 I I I () () () I I () () () 0 1 ()

1-1'.'( 'II/';A ('J~'UN1Ill. 1 1 I I 1 () () I I I () () 0 0 1
I,E('HEA lJECKElrrII () () () () I () () () 1 I () 0 () I 1
1,1';('/II,-'A 1JI\lAHI('A TA () I (J 1 1 () () 1 1 1 () I () 1 1
l,fATIOS TI';N[ 'IF()/,IA 1 I 1 1 () () () 1 () () () I () I 1
u rJ>INl rs /JIFFl TSlIS () () () () () () () I () () () () 0 1 ()

1rw()1\'( J7 'fU )/ JA 13HITT(JN II () 1 () () () () () 1 () 1 0 0 0 1 1
I)AR()IVY('HlA AMFRf('ANA () 0 () () () 1 1 1 1 1 () () 0 0 0
lIFH,~'FA Hl rMII,I,~' I () () I () () () 1 () () () 1 1 I 0
1)1;;'l~4/J)STJ.;M(JN Fr~A YI I () () 1 () () () 1 () 1 0 () () 1 ()

fllN'[ rs ('I,A I TSA I 1 1 1 I I 1 1 1 1 1 0 () I 1
f)( n.)'(;()NFf,I,A f>(JI,Y(;AMA I 1 1 1 ] 0 () I 1 1 () () () 1 1
HII YN( '/ f( )SI>(JHA M HGA.lJ) ( 'A H/)11 I 1 1 1 1 () 1 ] I 1 0 I 0 1 1
SAH/\/J HTONIA () () () () () () () 1 () 1 0 () () 0 1
SEIJA(,'INElJI,A Alt/';NI('( )I,A 1 I 1 1 I () I I 1 1 0 () () 1 I
Sf; }',rwf;HIA n« 'TINATA () I 1 1 () () () 1 1 1 () () 0 1 1
SIS YrUN('HIl TM S( )/,STITIA 1,/'; 1 I 1 1 1 0 () I 1 I 0 () () I 1
STlIll Tl,f( 'I/)/\ S/',"I'A CEA () 1 () 1 1 () I I () I 1 0 0 I 1
XIMI,,'NIA AMEHf('ANA () I 1 I 1 1 () I I I 1 () 0 1 1
/;AM1/\ I'l rMIIJA () () 0 () 1 () () () () () 0 () 0 () 1

lndicat ors
Asiniinn reticulate 1 I () 1 1 1 I I () 1 1 1 () 1 1

l\sdl'pios pcdiccllata 1 1 () () () () () () () () () () () I ()

neff/rio ru crm osa I I I I 1 () () I () () 0 () () 1 1

Bulhostvli... ciliatifolui () 1 I I 1 I I I I I 1 (l () 1 1
ltumclia ten ax () () () () () () () I () () 0 0 () 1 0
('([fI/('(Jrp([ amcriconu () 1 0 I I () () I () 0 () 1 1 1 0
Curphcphnru ..... corvmbosus 1 I I I 1 () () I () () () 1 () 1 1
('O!)'O [loridana () () () () () () () () 1 0 () () () () ()

Cassie: chumuccristo 1 I I () 1 I () I 1 1 1 1 0 1 0
Cassvlhu ji.,i/()rmI ..... 1 1 () 1 1 1 1 1 I I 1 1 () 1 1
('f)u!()SC(){us shmulosu» () 1 () 1 I () () 1 () () () 1 1 1 ()

Ctnnmchno en-rt« () 1 () () I 1 1 () I I () 1 I I 0
L'rotnluru: rotundifoliu () I I I I 1 () I I I () 1 0 1 0
L'rottm ulandulosu» () 1 I () I 1 1 () 1 1 1 1 I 1 1
Cvncru ... nashi! () 1 1 1 I 1 I 1 I I I 0 () () 1

(\'1J1Tll ..... comprcssu ..... I 1 1 1 I 1 1 1 () I () () () 0 0
Ervnin urn aromaticum I 1 I () I () () () () () () () () 1 ()

(/n!rJ('/[(] iolubih .... 0 1 () () I 1 1 1 I I 1 () () 0 1
Hclianthcmum clJr.vmbo..... urn 1 1 () I I () I 1 () () () () () 1 0
Ill'fer()thec(f graminijolia 1 1 1 1 1 1 1 1 1 I 1 1 () 1 1
Hrtrrothrca ...... ubuxillaris I ] 1 1 1 1 1 1 1 I ] I () 1 1

llcxulubro I I I 1 I () () 1 () () () () () 1 1
Luania michouxii I 1 1 I 1 1 1 1 1 1 1 I 1 1 1

Lvonia [crruginru I I 1 I 1 () () 1 1 1 () () 0 ] 1

l.vonio l urulo 1 1 1 1 1 () () 1 () 1 () () () 1 1
Mvrtca ccrifcr« 1 1 I 1 I () () I () () () 1 1 1 1
Upuntia cum press«: () I I 1 1 () I I 1 1 () I 1 1 1
Palaioxia j,'uyi (I 1 1 J I I I I I ] I () () 1 1
IJ(f[aln.rio inte.~rtlo/i(f () 1 () () I () 0 () () () 0 0 () 1 0
Panicum patcntifulium I 1 1 I I I () 1 I I I () 0 0 0
Phvllanthus abnormis () 1 () () I I I I I I 1 () I 1 1
I 'hvsa fis {,[",coso () () 0 I I 1 () 1 1 I () 0 () 1 1

.Iournal of Coastal Rpsearch, VoL ;{, No. '1. I ~'H7
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1'a hie 1, continued

Species
Locations

SA PH SR IH FA AC HH YA HC HT 4A LW HH ,II) EX
Indicators, continued
Polvgonclla gracili« 1 1 1 1 1 () () 1 1 I () () () () 1
Ptcrocaulon riruatum 1 1 () 1 I () 0 1 () 0 () 1 0 1 1
Quercus chapmanii 1 1 I I I 1 I 1 1 1 1 1 0 1 1
Quercus gemincuo 1 1 1 1 I 1 1 1 1 1 1 1 0 I 1
Quercus minima 1 1 I 1 I () () 1 () 0 () () () I 1
Quercus mvrtifolia 1 1 1 1 I () 1 1 1 I 1 0 0 I I
Qw'rcu .... rirginiaru: () 1 () 1 I 1 0 1 () () () 1 1 1 ()

Rhyncho....porn intermedia I 1 1 () () () () () () () 0 () 0 () ()

Sabol palmetto I 1 () I 1 1 1 1 () () 0 1 1 I I
Saturcja rigida I I I I I () () 1 () 0 () 1 o I 1
Sclerio ciliate () 1 (l 1 I () () 1 0 () () 0 () 0 ()

Serenoa rcpens I 1 I 1 I () I 1 1 1 1 1 1 1 I
Smilax auriculata 1 I I I I 1 I 1 I 1 1 1 1 1 I
Stillingia .«vlratica 1 () () () I () () 0 () () () () 0 () 0

Tillandsia [nscirulatn 0 1 () I () () 0 1 1 () () () 0 1 1
7Yllaruisia [lexuosa () I I (l /) () () 1 () 0 () () () () I
Tillond .... ia paucifolia 0 I () () () () () () () 0 () () () 1 1
Tillondsia rccurrata 1 1 1 t 1 () 1 1 I 1 () () () 1 1
Tillandsia usncoidcs () 1 () () I () () 1 I () () 0 () 1 1
Tillaruis/(] utriculatu () () 1 () 0 () () I () 0 () 0 () I 1
Trichoetema dichotomum () () 1 () 1 () () I 1 1 () I 1 1 1
Voccinium trtvr«in ite....' 1 1 1 1 1 () I 1 1 I () () () 1 1
Vaccinium starnincum () () () 1 () () () () () () () () () 1 ()

viu, rotundifolia I 1 1 I I () 1 1 1 1 1 1 1 1 1
Viti ..., shuttlc uorthii () I () 1 1 I () 1 () () 0 1 1 1 0

Total Species ·1H 7:1 ,Hi ()~ ~);) 29 ;~~ 77 ;l() f):~ ~~ ;W 1~ 70 (j()

Number of Obligates Hi ~:~ 12 2~ 17 (-j H ~H ~O 2:~ :~ ;) 1 '2.7 ~'2.

'l Possible Obligates 4H 7() ;w ()1 ;)~ IH 24 H;) () :~ 70 9 If") :~ ~l ('I
(/; Possible Species ;);~ HI ;)1 ()9 7~ ;{~ ;H-i Hn ;)6 oS ~) ~4 :~ ;~ 1:{ 7~ fj7

Percent possible scrub obligates = no. present/no. in area (('.g. J()/;~:~ --=- 4W;)
Percent possible scrub species = no. present/no. in area k J;. 4H/~H) =- ;d l

/ , )

- ----- -----_.- --

Key: Species obligate to scrub = :~;~/9() = ;W.(;i;
"Locations. SA = St. Andrews; PR = Potomac }{oad; SH---= Spanish River Road; IH = IHM propert ies; FA -= Florida Atlantic 1'niversitv:
AC= 7thand4thinHoca Raton; BH= Hora Hiblr-town: YA-=- Yamat o: HC-- Hillsboro Canal: HT= Boca Teeca: 4A=-- 4th Avenue, Hoc~;
L\V --= Lake 'North; HH = Boca Hammock; .JI) -=- .Ionat han Dickinson St at e Park. Mart in Countv; EX = Executive Airport, Hroward
County. .

there are others, e.g., Asimina tctrapctala in north­
ern Palm Beach County.

PATTERNS

Although succession has been studied for the eco­
system (A1TSTIN, 1976, 1977; RICHARDSON, 1977,
etc.i. successional patterns of plant communities he­
tween these different ridges have essentially re­
mained unstudied (Kl1HZ, 1942; AUSTIN, 1976). Known
patterns are mostly applicable to the Central Florida
Scrub systems (MULVANIA, 19:31; AH~AHAMSON e!

al, 1984) or to the combined Pamlico ridges (RICHARD­
SON, 1977).

Floristically, the Pamlico system that currently
has the highest elevation also has the greatest species
richness. In our composite list of Scrub indicator
species, fully B6l);, of them occur on the Yamato
Scrub ridge (Figure 3). The next highest ridge, the
IBM properties, has 69j{" and the inland Pamlico

Scrub of the S1. Andrews system has i);~(l . An anom­
alous number occurs at the Potomac Road Scrub
where t here are R ll);, Scruh species. These figures
are perhaps not as unexpected as those east of the
major Pamlico dunes. On what was the west ern edge
of the Intracoastal depression there are still ;-~:~/('

Scrub species. Outside the Jnt.racoastal canal on the
barrier island we found that 1:~ l); of the species were
associated with Scrub.

Our data indicate that there is a decline in her­
baceous taxa as a stand of Scrub ages. The decline is
not only found in the weedy, disturbed site taxa, hut
in the Scrub indicator species as well (Figure ;.n.
Yamato Scru b, being especially diverse and on the
highest Pamlico ridge, has been used as an example
of this trend (Figure 4).

From the limited recovery data now available, it
may be that the herbaceous species remain as either
seeds 01' roots for decades until again released by fire
or a comparable disturbance. Recovery of Scrub

Journal of Coastal Research, VoL ;~, No.4, 19R7
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Figure ·1. Decline in her-baceous species wit h agp at Yamato. ,J -=

juvenile: lVl--= mature; S =- se ncsr-e nt: 0 = absent from sit e.

species on the Florida Atlantic Universitv campus
since the termination of a decade of mowing in 197:)

has partially supported this conclusion. When quad­
rat samples were taken on the FALJ campus in 1971

during t he mowing period. there were 29 species
found; now there are 65 species. Annual or more fre­
quent mowing appears to cause the species richness
to drop about 50 t

/(' . The first species to be lost are
the annuals, but continued mowing begins to cause
the perennials to disappear. Although we currently
have no data to support the conclusion, we assume
that frequent fires would have the same effect. Rich­
ness on the FA U plot is now in t he range of those
sites without similar disturbance ic]. Figure :1).

Our study further indicates that the species com­
position differs as a function of succession in res­
ponse to differential extirpation and immigration
rates. In Boca Raton, the Scru h palmetto iSabal
ctoniai grows only on two of the highest Pamlico sys­
tems. The palm is present in areas that have not
burned in twenty to forty years and a bsent from sites
burned more often. This limited range reflects the
differential extirpation by fires, since the species is
thought to be sensitive to burning. Our Pamlico
Shore system was predominantly a Scrubby Flat­
woods. because of the loss of some Scrub species
and the substitution of slash pine for Scrub pine.
Frequent fires and the absence of a seed source were
responsible for the loss of Pinus clause. A seed
source nearby resulted in Scrub pine's replacement
with Pinus elliottii. Erosion and the resultant decrease
in elevation brought the ground surface of the Scrubby
Flatwoods nearer to the water table and this prox-
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imity excluded some of the Scru b plants. Decrease
in species richness is somewhat correlated with reduc­
tion of habitat area, but not to the extent that might
be expected by island biogeographic theory (MAc­
AHTHlJR and WILSON, 1967). A linear regression of
the area/richness has an r = 0.645; or 58/{, of the
variation of richness is caused by something other
than area. The Scrub has been so recently fragmen­
t ed that the species richness has not reached the
equilibrium required by island biogeographic theory.
'rhus, modern size is not a reliable estimate of the
probable species richness, and will not allow predic­
tion of the future changes in richness. While random
dispersal and establishment of plants in the simil­
arly dry habitats of the coastal vegetation may be
responsible for the Scrub species, it is our hypo­
thesis that several factors were involved, including
fires, erosion, reduction in habitat area (fragmenta­
tion) and decreased elevation.

We suggest that the barrier islands, thought to
have historically been part of the coastal dune sys­
tems during the Pamlico times, have retained part of
the Scrub flora that gained domination after the last
regression of the ocean. We view Scrub species in
coastal sites as remnants of those former habitats.
'The variety of species on the coastal habitats is sur­
prisingly diverse in Scru b species in comparison to
the well-publicized Central Ridge (ABRAHAMS00J et

al., 19R4) since there are ca. 90 in SE Florida, ca. 70

in Lake Wales, Highlands County. Moreover, the
mean number of species in our study area is 51.5 (n
= l:n and the mean for some other sites is :36.6 (n =
H) (Appendix 1). Presumably all of the species have
equal or at least similar potential for becoming part
of the vegetat ion in nearby sites. The reason for the
marked richness difference between the Atlantic
Coastal Ridge and other areas is not yet clear, although
we have t he topic under study.
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APPENDIX 1. DESCRIPTION OF SITES

(1) St. Andrews (SA)-T47S, R42E, S10--Palm Beach County, W of Boca Raton. RWHAI\I)SO!\; and Al1STIN (1977).
Acres 59. Fires average about every [) years; severely burned in past wit h only one pine ahout 1S vrs old remaining at the
time of study. Now urbanized. Elevation 1H feet.

(2) Potomac Road (PR)-T4 7 S, H42E, S11- Palm Reach County, W of Hoc a Raton. F. POSINand D. Ausrix list (198:~­
1985). Acres :Hl; before urbanization and st udy 1()O acres. Not bu rned in more than twenty years; margins show burn
scars, interior none. Pines I.S-20 yrs old. Elevation 16 feet.

(:3) Spanish River Road (SR)- '1'47 S, H42 E, 811- Palm Beach County, Boca Raton. A: iSTIN list (198;")). Acres 2. No
burn evidence. Erosion marked. Pines 1f>-20 yrs old. Elevation 1f) feet.

(4) IBM (lB)- '1'47 S, H42 E, S12 -- Palm Beach County, Hoca Raton. Al:STI:--J list (1979-198f». Acres27. Some burn and
farming evidence. Erosion marked. Pines 20-40 yrs old. Partly urbanized. Elevation 15 feet.

(oS) Florida Atlantic University (FA)- T47 S, R42 E, SI ;~- Palnl Beach County, Boca Raton. AlTsTIi\'list (1970-198S).
Acres ;10. Cleared in 19:19-1 H40. Mowed from ca. 1~)64 to 197:~, when stopped. Recovering since 1~)7:3. One pine remains,
less t.han 20 yrs old. Elevation 14 feet.

(6) Boca Bibletown (RB)- T4 7 S, R4:{ E, S 19 - Palm Heach County, Hoca Raton. P. HONYCHl :HCH list (198;{); rechec­
ked by ACSTIN (1985). Acres 1. Mowed at least once yearly; some dumping from yards. Pines loS-2G yrs old. Ele­
vation 20 feet.

(7) Asclepias curtissii site (AC)- E of HH on 4 t h Street- rr4 7 S, R4:LE, SI H- Palm Beach County. Boca Raton. AUSTIN
list (1970-1985). Mowed at least once a year; dumping from yards. Acres 1. Pines 1f>-2G yrs old. Elevation :11 feet.

(8) Yamato Scrub (Y A)- T47 S, R4:n~. Sf)- Palm Beach County, Boca Raton. Al;sTIN (1977), rechecked 10 1985.
Acres ca. ;100. No fire in central part for over 40 years. Pines If> to over 40 years old. Ceratiola 16 years old.
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Elevation :~o feet.
U)) Lake Wyman (LW)- T47 S. R4;~ E, S17 - Palm Beach County, Boca Raton. AllSTIN list (1974-1985). Acres 5. Farm­

ing in 1940's. Mowed hy city until developed into a city park. Pinus elliottii only, 20-:Hl yrs old. Elevation 10 feet.
(10) Boca Hammock (BH)---T47 S, R4;~E, SIn & 21-Palm Reach County, Boca Raton. AllSTC" and COLEMAN-MAROIS

(1977). Acres IH. Burning on strand about every five years. No pines. Elevation I ~ feet.
(1 I) Hillsboro Canal (He) - T47 S, R4;~ E, s;~ 1- Palm Heach County, Hoca Raton. AllSTI:\ list (1985). Acres 2;3. Some

erosion on old marsh edge; biking trails, No burn evidence. Pines 15-21) yrs old. Ceratiola 11-17 yrs old. Elevation
17 feet.

(12) Hoca Teeca (HT)-T47 S. R4;~ E, S:~2-Palm Heach County, Hoca Raton. Al'STIN list (l970-198fi). Acres 26. No
burns for over 20 years. Pines 15-20 yrs old. Ceratiola 6,9, II, 12, and 14 yrs old. Elevation 18 feet.

(IJ) 4 t.h Ave, Boca Raton (4A)-- - T4 7 S, R4;~E, S8-- Palm Beach County, Boca Raton. AllSTIN list (1985). Acres 0.25.
Mowed at least once a year, monthly during summer. Pines 1G-20 yrs old. Elevation 17 feet.

(14) -Ionat han Dickinson (,lD) --Martin County-checklist by POI'ENOE (1981 "). Acres over 200. Partly burned by 1970
fire, 01herwise maturing. Pines from ] 0 to over (iO yrs old. f-1~ levation In-GO feet.

(15) Executive Airport (EX) --Rroward CountY-Al\'N HlWh:LEY and TED HENDI{Jeh:SOl\' list (1984). Acres 18. Some
development damage. Pines I f)-2S vrs old. Elevation 1G feet.

COMPARATIVE SITES

(1) Roynton Motorola (RM)- T44 S, HA:~ E, SI7 - Palm Beach County, Boynton. D. RICIiA){J)SO!\; list (l98J), rechecked
by AllSTIN (l98G). Grazed by cattle until 1~Ht~: fenced and kept for recovery since then. Species = 46. Acres 57.8. Pines
20-;-H) yrs old.

(2) 17 th- T44 S, R4:~ E, SI6-- Palm Beach County, Hoynton. AIIS'!'I\: list (I98G). Considerable path and dumping
damage; no fire evidence. Species = 44. Acres 26. Pines 10-20 yrs old. Ccraiiola I 0-IS yrs old.

(;n Seacrcst (SE)-T4G S, R4;~ E, S;~;~- Palm Beach County, Boynton. Al'STI~' list (198!l). Dumping and bulldozing
damage; no fire evidence. Species = ;~ 7. Acres 1:3. Mostly oak scru b, pines I;) yrs old.

(4) Hohe Sound Refuge (HS) --HSNWH, Martin County, Hobe Sound. A:\NE Cox list (198G)- Species = 54 spp. No
data on age.

(i)) Marco Island (MI)- 'I'G2 S, R26E. S16-Collier County. LOiSLINh:EHand n.r AI'STIN list (1H7f5)-Species = 22. No
data on age.

(6) Windemere (\VD)- T2:1, R28, S7-Windernere, Orange County. Ml'LVA:'\IA list (19:n). Species = :11. No data
on age.

(7) Cedar Key (CK)-TlflS, R12 & I:~E, s:~(), :~5, :~6. Levy Co. AllSTIN list (l98G)-Species = 42. Pines IG-25 yrs
old.

(8) Cedar Key Preserve (CP)- T'I ;lS, RI:~E, S2? AllSTI:\'list (l9Hfl) Levy County, Species= 17. List mostly from oak
scrub, pines present lS-2G yrs old.

o RESUMEN 0
Se han obtenido datos de las acumulaciones dunares cost eras (Scru b dune ridge) del surest e de Florida; se han recon­
cocido 7 grandes elcvaciones y otro gran numero de pcquenas clevaciones. Cada loma 0 elevacion tiene indicadores de los
factores que la han moldeado. Hast a ciert o punto, la flora refleja la hist oria, con la maxima diversidad y riqueza de
especies que ha tenido lugar en Ia mas alta clevacion de Pamlico. Los indicadores de la comunidad de Scrub de Florida
decrecen en frecuencia y riqueza hacia el est e y oeste del sistema de dunas principal.~-Mi~uelA. Losada, Unioersidad de
Contabria, Santander, Spain

o ZUSAMMENFASSUNG 0
Die Gestruppdunen-kammrnuster entlang del' sudost lichcn Kiist e Floridas wurden aufgezeichnet; 7 Hauptkarnme und
auch viele klein ere Kamrne waren dabei rekennbar..Ie der Kamm darstellt individuelle Forrnationsmerkmale, Das
Pflanzwelt zeigt seine Geschichte; die grosseste Speziesverschiedenheit und -Reichtum sind auf dem hochsten Pamlico­
kamm zu finden. Westlich und ostlich von den hochst.en Kamrne neigen die Verschiedenheit und Reichtum die Gestriipp­
dunen.--Stephen A. Murdoch, CERf: Charlottesville, Vir/-!inia, LISA

o R~~SUM~~ 0
Cartographie les especes des fourres des cret e» dunaires lit torales de SE de la Florida. Sept crctes principales sont recon­
naissables parmi de nombreuses autres, mineures. Chaque crete porte les marques des facteurs qui I'ont Iaconnee. La
plus haute crete de Pamlico presente la plus grande diversite et richcsse en especes. Lcs indicateurs des cornmunautes de
Iourres de Floride decroissent d' Est en Ouest en frequence et en richesse sur Ie plus haut systeme dunaire.>- Catherine
Bressloier. f;PI-lf;. Montrougc, France
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