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The western Florida Panhandlc is under- PTIF'ICIPEII uPIancI tree species in Prchlsi:orn: times, alongwlth other pine DUVAL E A5TERN Northeastern Florida is underlain 1‘-’5 a broad structural basin, Promine:nt bcing a relict marine region of sand hills named the Trail
1 1. Pine 4, Cabbage Palm ain by thick Miocene to Recent sands and species, oaks, wiregrasses, herbs, and low woocly shrubs. UPLAND VA Y and the subsurface 560109'6 formations diP and thicken northeast- Ridgr:. Elevations of ncar|_Lj 240 feet above sea level (ASL) are ty ical
%S 2. 0ak 5‘ Palmetto clays. Carbonates, which are common at shal- Interspersed with the sandhill ecosystem on the rollin topogra- ; . LL’,E ward into this basin. Eocene carbonates which occur near the surface a|ong the crest of the ridgc‘ The clcan, well-drained quartz san hills
i 3. Magnolia 6' Grasecs, Wetlands, and dunes low c]cPt}'u elsewhere in Florida, gcneral[ lie at Phg of the Western Highlanc*s, Particulgriy along the smﬁcr stream (20 T0 (5 1025 ASL) over much of west central Florida here CliP to over 400 feet below of the Trail Ridgr: support xeric sandhill and scrub ecosystems. The
TH E F O U N D ATI O N O F F LORI D A 6 : clcpths in excess of 400 feet below land sur- courses, are uP!and hardwood forests and u %ancl mixed forests. 100 ASL) land surface. These carbonates are in turn overlain by thick 53”‘3'5 nutrient poor, relict marine Pleistocene quartz sands su port a flora
face. C!ays in the thick overburden sediments Cla ey, organic, 5anc!3 soils, developed from the 5ha[fow-|5ing Alum ) ( > c|ags and carbonates of the Miocene Haw‘tEOrn Group. of sand and 1on§caF pines, various oaks, low hardwood shrubs such
shield this limestone from extensive dissolution. EF
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As a rcsu|’c, karst Fcaturcs, such as sinkholes,
are rare to absent in the four counties of the
western panhandle. The thick sands and grav-
cf||:| sands also form the rimary drfnlcing water
aquh(cr, which due to its i’c|10|ogy, is named the
Sand-and-Gravel aciuh(er.

Ex‘ccnding aPProxima’cdg 50 miles from
the Alabama border on the north to the Gulf
shoreline, the regjon is divided into two major
gcomorphic zones. Skirtfng the northern cc':{gc
of the western panhandle is a broacl, stream-
dissected u ,:;ncl named the Western
Highlands. South of these highlands is a gen-

ara at and clevationa ower Zone name
ly flat and elevationally | d

Blu Group and Citronelle Formation, retain more moisture than the
deep sand reg;'ons and 5upl:>ort a c|ecic|ecﬂy mesic (moist) COmmunity.
In these regions the common flora includes magnoha, oalc, hici@ry,
beech, and various Pine sPecies, Bottomland hardwood forests and
floodplain forests are developed aiong the ma!jor alluvial stream cours-
es oFPti'nc region, where I'ng er water tables and high soil c[ay and
organic content Prow'cle mesic conditions. Moisture dependent forests
oﬁg\iatcr and live oalc, sweetgum, magnolia, beech, almetto and river
birch extend a|ong, the upper reaches of the Escambia River Va”ey.
Freshwater tidal swamp occupics the lower, seaward portion of the
valley. The southern boundarg of the Western Highiancr:;s marked by
a rel%;t marine escarpment which forms a to ogr‘api’aic break between
the c|cvationa[i5 higher uplands to the norfE and the |owcr, gcncral[y
flat Gulf Coastal Low|anc[: zone to the south.

The Gulf Coastal Lowlands comPrisc a 5anc|9J gcnt|5~seaward

Hawthorn Group sediments 1oc.alf3| serve as an intermediate
aquhcer s?stcm and as an intermediate Con{:ining unit.
Over 5ing the Hawthorn sediments are variab|5
thick Plio-Pleistocene sand‘ij shell beds and

Pleistocene undifferentiated sands.
Several gcomorphic zones com-
Prisc the northeast Florida
regjon. A series of elevation-
aﬂg high uplancf zones
spans the western
edgc of the
area, the
most

as rosemary, and grasses and ground cover lichens.

Extcnding castward from the Trail Ridgc towards the St. Johns
Riveris a |:>roac|, flat P]ain named the Duval Up|ar1ci, Lower in elevation
than the Trail Riclgc, the Duval Uplan& is underlain b_Lj Poor!5~to—mod—
cratc|5 drained, Plio-Pleistocene relict marine, quartz sands and silts.
These sccliments, depositccl beneath high-s’fanding Pleistocene seas,
are t‘gpicalfy acidic and are leached of mois’curc~anc§~nutricnt~ho|cling
c|a‘[:;. The water table is variab[c, and some areas contain sfanding water
during the rainy season. Much of the upland is forested in Pinc fat-
wooc|§, with various species of pine, witE saw Palmctto, ga"bcrrg and
wircg'ass unclcrstor&}. Longle.a{: Pinc dominates in the better drained
areas, while Pond Pine and slash P{nc genera"y occupy wetter sites.

The Duval UPiand is bounded on the east 135 a Eroac{ lowland val-
ICH, named the Eastern Va"cg, which contains the St. Johns River. Like
the Duval UPIand, the terrain within the Eastern Va"eg is F|at, 5anc|5,

l N T R O D u CT l O N == GEOLOGICAL UNITS TIME the Gulf Coastal Lowlands. 5|oping Crlain cxtencling from the southern e:dgc of the Western L on|3 = odcratelg S s e non-agricu|tura| it
:'EJ g @ -‘( = = = mﬁs The Western Highlands co‘nsist of c[agcy- HigHan s south to the Gulf of Mexico. Elevations rise from sea level at within this zone are po u?atcd Y anc flatwoods.
5 % % 3"_.‘ b R - A sand hills, which attain elevations up to 345 the Gulf coast to about 50 feet ASL at the toe of the Western East of the St. JOE,-,S River, the Eastern Vaﬂe‘g is dotted with relict
ECOLOGY is the shu d}‘j e E rclationship g organisms I} PANHANDLE /[ croeios | Fompa | present) feet above sF'.a [cv§| (A"SL). Surface wat'er fca- Highlands. The Gulf Coastal Lowlands are characterized bl.{_lnumcrous marine beach ridgc features. It is bounded on the east by the Atlantic
and their environment, inc|udingti1c study of communities, patterns of HOLO- e S g Lafe tures cons[st Pr'_marllf:' of cle:ep[g—mcmed relict sand beach ridges, dunes and swales formed bﬂ hig -5tanc|ing Coastal Ric{gc, an ancient shoreline feature formed !:;9 igh—s’candin
life, natural cgcles, rc]ationshi;:s s eajlj other, biogcograpi’:&}, and CENE ark i) o streams. P|:0-Piclsto’cenc c|a\9c:9, Sravc”y, Pleistocene seas. This sandg topography is underlain b:_.j gcnera||5 Pleistocene seas. The ric]gc is ComP,-isﬁd of 5}"3”31 sands anﬁ
Population changes. EZ 3 : quartz sands of t‘hc Citronelle Formation form clean quartz sands, creating moderate to Poorf5~draincd mesic condi- REPRESENTATIVE Anastasia Formation coquina rock, covered If{‘;] a veneer of well-
An ECOSYSTEM is a communituy of organisms, includin é o ig::‘astasia ’ . Miami ?§‘~§ ‘t|1e cort? of tbe hills. Biank&ting the Western tions. Pine flatwoods occupy much of the inland Portions of the low- PLANTS drained quartz sands. These sands create gcncra"&} xeric conditions
humans, interacting with one another ang the environment in whicﬁ ?é § ; : sy » SE H]ghiands is a re||ct,’ variabiy i’:hick vcne'er of 'marinr: lands. Near the coast, maritime hammock flora of live oak, cabbagc and support a Pinc scrub ecosystem.
theg live. g = Undifferentiated = = = terrac:e sands, dt‘3P05’J“‘3C| !35 h’gh'f'ta”‘:l'”g Pliocene paim, and rcclbag occur in discontinuous forests, rooted in the thick 1. Sand Pine A series of coast—Parchl lagoons border the east coast, sepa-
ECOSYSTEMS EXIST IN AN INFINITE VARIETY, and on & EE é RO and Pleistocene seas. Local ecosystems E'nre controlled quartz sands of old coastal dunes. Well dew:lopcc[ dunes a|0ng the 2. Pond Pine _ : SR e T R TR G = rating the sandg barrier islands from the mainland. Extensive coastal
many scales, from the microscopic to P|anet—wic|c. Therefore, an = 13%5[5 I:’El the topo, rE"th:' and 'IDH the }n&ho[og'[:; ar'1c| modern coast support a bcach dune ccosgs"ccm including Sea oe'xts, 3. Slash Pine : =~y S A i §E e i saltmarshes, c,ompriscd Primari| of Juncus and Spartina grasses, are
ecosystem’s boundaries depenc] on the scope of the study. Most i et o ey ASL = ABOYE SEA LEVEL Eﬁdmlogﬂ of the unc|er3mg SCC"OQC formations. Limonite c.ordg— ass, 5an'd =l a”‘:j" mom""gg[orﬂ‘ Behind the dunes, csPcc1aI— 4, Oak — . developed alongthc shores of these Iagoons,
ecosystems have a clivcrsitg of animals and P|ants, all of which have a ; Cimn:a: iMicwwmgcwgmg _=“-_ ee Fr. ha pan anrj| cia:tj beds, for exampie,'comrf':onl[j rcta‘rcl down- [5 on the barrier 1sia‘nc|5, is a coastal grass and ecosystem. This ﬂat, B, Saw Palmetto ASL = ABOVE SEA LEVEL Along the coast, sand9 barrier islands with | arge, welf—devcfopcd
range of fiving requirements. Because of this, there is over|a|:> among £ roTn 26w, 4 I . ward Pc:rcolation INPMANGHAICAS, (CAUSINE "“Sh standmg water treeless ccosystem Is dcvc|opcd on clean sands a"-‘é ty iCa‘“}:l sup- 6. Marsh Grasees e i dunes, face the Atlantic Ocean. These dunes support xeric beach
. d_jaccm‘: e Tamiami Fm, e tables . : : ’ : ’ Eor‘ts on!y grasses, prostrate vines and other maritime herbaceous 7. Sea Oats dune flora, fnc|uc|ing sea oats, beach cordgrass, 5anc{5Pur and morn-
ECOSYSTEMS ARE NOT STATIC. Thc\fﬂ change in time 5 ; 'Sanclg soils derived '[:roTTt the Citronelle Formation and the Lm'd!F- ora. ingg!ory.
and space, due to both natural and human influences. Shafow lakes, L S é}% [E s FerentJaFed terrace 53”‘#5’ wh‘Ch'ham bc'c'” IeaChed of any con"-:alncd
for cxam]::|e, tend to fill in over time with sediment and P|ant material; % § § Group CIaH: Prow&c dry, Wc"":lra'”f:& (xeric) conditions, PartiCLflarl\lj on hill tops
human activities can accelerate the process. Plant and animal commu- % i s sl and 5|OP65' 5“‘-" g ‘tHP'f:aHH support L{P]andlsanc{h!” e forest
e change 2 Part of the life c9c|e S ecosyste:m. E % ; cc.osystcms consisting anarl[g of long|eaF pine (F’:nuspafustns), once the S O u T H l:, LO R l DA
A know|c&gc of EARTH SYSTEMS is necessary to O = Hawthorn Group
understand how biological and non-biological components gz o] Chatta- B
interact to create and 5':‘51:3'" e:'cosgst?ms, The solid earth é | e % Ex:Marks Frn | B This representative section includes the southern tip ot the upon which the peat deposits have accumulated torms a shallow, elon- rnostl&} theg are covered bf;i Sa”CIH soils and muds or theﬁ have
aspects ofcarti’a Bl ais ”"C]l-"dCd in the science of geology, the Al [ — § : Florida peninsula, extending from Lake Okeechobee south to the gated, bowl-like trough that is comPosecl of 5anc13, si'lc]ly, karstic lime- Pleistocene limestone CXPOSCCI at the surface.
atmospherlc components reside with mctcorolcgfl, a‘nd hydrogcologg = = §| Limestone B upper FErfda Keys, a distance of about 150 miles. Flatness describes stones, calcareous sandstones, or marls, all of which were deposited The Immokalee Rise is "DUSH};I oval in outline, ran ing from 20 to
and I"Hd‘jOIO.E';H cover the aqueous ﬁarts Of our E ysical 'ca'rthos?sfcm. 3 = = red the terrain of south Florida. With the exceptions of the Immokalee Rise during the Pleistocene epoch. The northern boundary of the trough is 40-feet elevation ASL. Itis covered I:{"j thin CI*‘3|305H55 or nutrient-poor,
Basic SCOlOS'C knowl e of the Physlca| characteristics of rocks % § E E § % % % Sy i B and the Big Cypress Swamp on the west, and the Atlantic Coastal Lake Okeechobee, which has a bottom elevation of aﬁout present sea quartz sand, with the under|5|ing[ime5tonc "3"]:"05"‘3CI in some areas. The
and geo|0g,ic rocesses has direct relevance to ecosystems. ROCKS ué = 3 5E Ric{gc on the east, this part of Florida is a flat Piain that s|opcs very level. The Ew:rg|ac|cs is covered with shallow water that moves south- surface is poclced IT’H many small, circular, shallow, karst Cl*3P"‘35‘55‘3”"5
plia=tinlele [o L aiis SQU e Mo NUTRIE,NTS ]!\.l 3 & T P W s Zond e gent[g to the south. ward in sluggish sheet flow, as indicated by arrows in the diagram. From that are 50350"'3"}} wet and which accumulate organic CICP05“35- These
FOQD CH A'INS. Weatheri ng processes break down r?cks sn!:o their :c"j u = § 39.4- 0 10 20 30 40 MILES Between these 5|ig"1t|5 hig"“‘:‘" areas lies the l':verg[ades, one of the northern edee of the open Evﬁ,-g] et he e ithweatais tip of gco|ogjc conditions result in anc flatwoods and saw Pa|metto prairies
cons't!tucni: mn:1¢:ra|s alnci ‘che:mn:a| components, Formmg soils and & § ié‘ Lieber,Em; ;s Ag: Fark i‘l’”“a”"“ G I 1 = 1 — the flattest arcas on carth, covering over 3,000 square miles. The most the peninsu la, where the fresh water flows into the Gulf, a distance of ecosystems.
nutrﬂcnts. Erosion ’and sediment transplort processes then make t’hcm e st eart Mol 0 30 60 KILOMETERS extensive 1itho|og'c unit of this area is the Evcrg|adcs Peat. This enor- about 100 milcs, the slopc of the water surface may be oni‘g one to two The 5ig C{JPVCSS Swam!:), covering more than 1,000 square miles
available to the blosphr:rc. MosF nutru::nts ale rccyciecl many times Bm | Wicox CalaeK e Forastion [ mous expanse of peat has been forming since the end of the last inches per mile. This is so flat that rainstorms can reverse the gradient south of the Immokalee Rise, with elevations between 7 and 20-feet
through an ecosystem before losing their usefulness to the 5‘55tcmA ; Frevp gacial Period, some 10,000 years ago. Tﬁc peat may have been over of the IF;;I water surface. Here, elevation differences of a few inches ASL, is a transition zone between the Ever?ac}es and the Immokalee
The GEOLOGIC STRUCTURE of the strattgraphtc 5~ SCALE FOR FALSE COLOR 10-feet thick in Plaocs, but canalization, drainage projects, and agri- can determine environmental and ecosystem bound- Rise. Thin ClCPOSitS of quartz sand and san Yy peat cover much of the

formations of an area’s rocks is a major factor in determin-
ing the Iandforms, or gecomorpholo&g, of that area. The
structure and stratigraphg also influence surface and grounc{-watc:r
conditions, such as flow, rcchargr: and diachargc areas, and location
and dcptl'l of aqui!:r:rs and ambient water chcmistr& Some gcomorPhic
features can create very localized microclimates and restricted ecosys-
tems; 5tr:r:P|'1cad ravines and sinkholes are two cxamPlcs.

The accompanging block diagrams are gcncralizccl compositcs
that have been constructed to illustrate the most important toPO—
grannic and gr:o!ogic features of broad areas of the state. Thcy do

ago. Figure | shows the gcologica! units comprising the Cenozoic
strati raphic column in Florida. In general, carbonate rocks (limestone

FIGURE 1: Florida stratigraphic column.

SATELLITE IMAGE
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The distance from the Gcorg,ia-F!orida border in the north to the
Gulf of Mexico in the south is about 50 miles. This |andscapc is natu-
raﬂy divided into two distinct areas by the cast-west oriented COCIH
ScarP, an ancient shoreline feature which stretches from the western

soils that are rich in nutrients. Thcg support lush, natural vegetation,
and make gooci garrm'ng soils. The ro]ling hills have been dissected 55

rocks, such as limestones or dolomitic rocks,
karstification is one of the most imPortant
gco]ogicai processes that histon'ca"g and
continua“y modifies the state’s land-

NORTHERN

and Pcrmcablc, an a”ow

rain to infiltrate raPici[ﬂ to

MODERN SAND DUNE

cuituraf dcvclopment have dcplctcd the Pcat to the Point
where it is less than 5-feet thick. The
rock-floor

aries. This is a vast, fresh-water Prairie whose main
ecosystem components are sawgrass and
sedgcs. within this Prairie are small, scat-
tered areas where the limestone bedrock
is one or two feet higher in elevation,

called tree-island gades or rock
ridgcs. This 5Iig|1ti‘9 igher elevation
allows these slacles to 5UPPor‘c

stands of cypress, willows, Paims,

pincs, and palmettoes.

end of the Pine Rocklands, where
the riclge cvcntua"‘g merges into the

area, with exposed, karstified limestone common. Percnnial[y wet con-
ditions that flood the many shallow, karst depressions and s|oughs
create ideal conditions for Eaki cypress strands. Some strands occur
in dcprcssions situated on the hi%\ér rock rfdgcs and are commoniy
surrounded by troPica| hardwood hammock ecosystems. Du ring times
of hiﬁh water, runoff occurs as sheet flow to the 5outhea5t, soui, and
southwest, contributing to the fresh-water flow of the Everg!ades to
the Gulf.

Mangroves border the shorelines of southwest l‘lorida, Florida
Bay, and the Keys. A|ongtf1c mainland coast and the KeEs, in the zone

The coral reefs grew in Pcriods of higher—than-Present sea levels dur-

ingthc Pleistocene Epoch, and were exposec} and killed when sea level

e e s o oo fres, 7 || prbande st ksl The Cody crpisapromertfa- foma. e on the bt plan vt 7mT0Z0 4 1 it 54 | ekl i i
Flardat disia ranges Eh temperate . 5ub-tro|3ica| A e ture thaF can rise as r!Tuch as 1510 Fcc’:t in elevation over a mile of hor'w has cnj:e'atcd extensive |ntcrc0nr?cct~ Amfgf LEVEL ormsi :] = castel;n r}:m g e S S S R dcvc|og ,c|on [ cozstﬁ otherf;
north to troPica| in the south. This climatic range results in intermir@cd zontal distance. The |'ngh = ro"ln%l]'uus north of the COdH cEpasi ed cavities and cavernous perosity; 0 l':vcr!ga IFS ?‘OUg . '::|s naﬁr-mw, ow on unconsoﬁ;zmd sang ty, or lime-mud sugstrai:es )F|oric|a
e R e i e e the Northern Hig]n[ancls geomorphic Provincc=.J with elevations ranging, some caverns are over 100-feet gently ro lng et one I‘I' ge, Om 3 g ' : , pea B : :
P PP"8 J from about 300 feet above sea Ewc| (ASL) near the Georgja /Florida wide and hig]ﬂ. Saturated with to 5-miles w1c1e, has a thin COVEIING E’)ay G, 5113"0\”’ with cht 's ol '1Crom 150 6 feet anc! channels
CENOZOIC ROCKS border to about 75 feet ASL at the toe of the scarp. The flat regjon fresh water to hundreds-of- UPLAND LAKE of Al sand. ng}'lcr cievatif:lns Ipito 9-;?1&5?5? fts bottom is loose [Elc mud, with occastcl):a|t s
that graclua"g 5|0Pc5 down from the toe of the scarp to sea level at the feet deel:), thcy constitute a WITH WETLANDS 1 s the steeper eastern s’|c|c, Croj’sFo i lmc:'altonc.hMaIngroc\Jxéslan I =a EEI S trap & Is” o}osc
Florida is underlain by thousands-of-feet of rocks of Gulf is the Gulf Coastal Lowlands. vast and Prolixcic U{EPCF part of STEEPHEAD RAVINE 11l “‘]‘:t}" 2 gc:ntllc slope to the HEskiniko :;jin’ﬁoge"t‘::i;i“”_rt;;’s Shoa i ARE ‘5';? 2 Wf’: CC?Vat’D”S Hatlavy csj
Pmcam]:)rian, Palcozoic, e e age. However, on[y The Northern Hig}ﬂancis are uncler']ain by sediments of the the Florfdan aquf r system. SPRING & STREAM 2 11 tlc: I':'vcrg adcz trough. Maxnz:um o ma"ﬂ mar;nc. an:mios:gi ;:mi : tvll1 = as :;: rF::T: | IZ%—NL:;SCGE ‘s?:mur:r
A el age e crop out at Bl R A R R i Ll Miocene Hawthorn GrouP, c.omposcci of interbedded quartz sancfs, Pleistocene an ReF.ent g S ¥ : : Ecvatlgns are E:thcn 20 a’n 55 pegi 53 i latals .line 0{} sy ian [o StaT atc 5 na gr::rn1 :z
tivc|5 aballew dcpths, Figurcs Rl L A T rclationships. et c|ays, and carbonates. Fixcept for a few area§ where they crop 'out at quartz s‘ands cover the lime- — : ” CET 11 c:::t a ove sea clvc (ASL[) m't e slqorclﬁnferos,'on i il coa protection again:
thoss areks 0n|5 R R R A creating o sustaining Fordats tbte ‘surmcécc, tl'!ese sediments Lfsuauy underlie ti‘gc youn r_*jr Pliocene stones In a vcnccr,' usuall SAND DUNE 11 Mladml Ttrcac;i usual crest Eevatlor;:s g e e Miar;-.i paas
AT DV R Sy siliciclastic sediments of the Miccosukee Formation (re chsh—orangc less than 20-feet thick. The 1 gradually decrease fo the south, e !_F:Pc ; 9% h : SF : Y bl
Y Sge il ; A1 clays, silts, and sands). These heterogeneous sediments form loam sands are clean, very porous ! downto 5 feet or less at the western Rrissonthie royLaepl incelone, O emaie of andcht coreLiecrs.
Cenozoic sediments bc:gan to be laid down about 65 million years {J & Y Bcr H
41
1

. ; . ; tream erosion, creating steep-walled channels in the weakly clay- the underlying limestone. '{':vcrgﬂac]es’ topogr aPhﬂ' The high- drOPF ed the last time. The lower Keys, inc!uding Big Pine Key to Key

and olomlte) redominate in the olcicr 5c¢:|1menf:5 oF the Paleo ene, ¥ 2 3 S P e - 5 ) ; Y ’S : ¥ . iami Li
whils 5i|icicla5ti55 (cla S avc|5) A R e ofn £ ccmcntccl, sand5 sediments. Stccphcads are distinctive erosional fea- This karst P|am acts Ioca"g F;‘Liﬁgg ' 3 & nos"thern scgments ‘?"F the ri 2 ch?t’ e madT’ ,Oi Miams Li;ncstoine, Fhe cmergcnt r(:cmhnan’cs of a
e e Her:c- Qua,tgrr e 5 Jos tures that result from springlccd streams erodi ng headward and etch- asa high rcchar%lc area or as 7 20 ' i'!ave ti’ucker, better ciramch 53”‘:'5 FC'ST: Sk {?O 'tici |r}:|cstonc ar. B cvatlocrl'us =t mosi*..lo the Kﬁgs o
Florida? gf - TS i d ‘ Ll ing narrow, steep ravines. These ravines form isolated environments a rcgional disc arge area, ; TIDAL @ soils than the southern segments, Fierindinal l,o Lot fat oué’l Key Lango = Kc};! et bave Sl aiees
orida’s present landscape is the product or sea level Huctua- et Ra spcciaﬁz ol e (S RIS Plants, i " .7 which have thin, marly, peaty soils inter- that are si:ghﬂg hig,hcr than 15-feet ASL. The islands graclua"‘g 5|0Pe

tions and associated marine related processes, erosion and deposi-
tional processes. Over the past 2to 3 million years, as a result of the
rcPeateci growth and mc[ting of continental Slacie:rs, sea levels have
fluctuated from several hundred feet above Prcscn’c level to several
hundred feet below Pre.scnt sea level. The most recent fluctuation is a
slow rise in sea |cve|, causing a retreat of shorelines in many parts of
the state. Siliciclastic sediments were eroded from the APPa[achian
Mountains to the nor{:h, bianketing the state. Rivers, waves, and cur-
rents created ancient cIeItas, shorehncs, estuaries, dunes and sand

amphibians,

Many |arg)c lake basins are the result of dissolution of buried lime-
stone, which has caused s!ight subsidence of the 0vcr|5ing siliciclastic
sediments. These lakes are on[y a few feet dccp and usua"g have
extensive marshes or wetlands associated with them. Due to the high
cfag content and the thickness of the Hawthorn GrouP and
Miccosukee Formation sediments, which act as ConFining units, this
regjon has low Pob:ntia| for rcchargc to the froundwater acluﬂ:cr, the

clcpcnding on the uanti’ta
and extent of ioczj rains,
tgpica”g rcﬂccting seasonal
variation. Surface c:lrainagc is
poor; most drainagc takes
lace in the undcrgrounci
Earst drainagc systems. The
karst P|ain is characterized 135

caves, natural briciges, clisaP-

SWARSHES

FLORIDA

spersed with Frcc'uent Yy ex; oscc|, Pif:tccl
limestone. Pine flatlands, scruE oaks, Pa!ms
and Pa|mctto Prairies are the Predominant
ccosystems developed on these cologica|
foundations. This rock-rim controls the flow of
7 4 %) Evcrg|aclcs water !33 directing it to the south

&" and then dcﬂccting it to the southwest.
The western boundagl of the Everglades trough

quards from the sea to gentl‘g rounded toPs. Local relief seldom
exceeds 2 feet. Solution dcprcssions are ubiciui’cous and usuang filled
with organic sediments, where vegetation Premcerentiaﬂg takes root.
Paradoxically, a[though the Keys %lave a tropicai climate, thc‘g have
some of the lowest annual rainfalls in Florida. This fact, combined with
having Practicaug no topsoﬂ, and the continual 5ait5Pra3 in the air,
means that the Keys are a ver, stressful environment for Pian’ts. An

lant Frowing in the Keys must be salt-tolerant and be able to live wit

: ; : : : Florid s R in #h e : b <5Rd B x \Q consists of two areas of slightly higher elevations, the ittle fresh water. Mangroves thrive in this type of environment, and
T‘!dgcs, Subscqucn’F Mechania) Sncl henical cosin o rc—chos:— 51:2:;“ by ot e Ef:ﬁnga: rc\::iul?; ;P;::éz R e L SINKHOLE WITH - \,0 iImmokalee Rise and the Big Cyprczs Sgwam . The bound- thc:g are the most imPortant bfo|og'c:a| constructional agent through-
tion Produccd Florida’s present eomorpi’aoiogy, The more prominent R e Mo e e R Pl S T et iEe e Puitous LB CAYERNS A-A = i Q aries among these three areas are i||~c:|c1[incc|P because thcg out the Keys. Other important troPicai trees include Paims, gumbo-
of the gcomorphic features are shown on Figure 3. A J P 1 idirkng CROSS SECTION LINE L. merge and intermingle across zones that can be several miles wide. limbo, poisontree, West Indies mahogany, mastic, pigeon P|um, Jamaica

o &0 KM
SCALE

are su Pported by the nutrient-rich sec!imcnts, and are dePcndent on
the local stratiga |19 and h‘gdrogcolong. lmPortant elements in these
ecosystems are t|1Pe mixed hardwood and conifer forests, containing
both temperate and subtropica| sPecies. Extensive stands of [argc,
mature hardwoods (oak, maple, beech, hiclcorg, magno[ia), conifers
(Pinc, cccfar, cl Prcss), and Pafms form the foundation and protcctivc

throughout the karst Piain,
numbering in the thousands. 3. Palms

Most sinkholes are oni‘g a few 4. Scrub Oak
feet deel:a and interccpt the B.Saw Palmetto
si'laﬂow, local water ’tal:)lc, creat- 6. Cyprees

ing many small lakes and wetland 7. Grasses: wetlands, marshes and dunes

2. Hardwoodes: oak, maple, hickory, magnolia

ASL - ABOVE SEA LEVEL

SOUTHWESTERN FLORIDA

Southwestern Florida is underlain }33 Oiigocene to Recent car-
bonatcs, sanc|s, clags, and mollusk shell beds. The cleeper carbonates

has resulted in a number of different ccosystcms in the rcgion, Afong

the Hi‘ghcr sand riclgcs xeric ccosvjstcms are dcw:]opc:d in the dccp,

islands or exPandingr the shoreline seaward.
The barrier islands of southwest Florida comPrisc several

.

There are 5igni{:icant differences in the tgpcs of soils over each of the
areas, rcsult[ng in different types of vegetation that occur in each. The
Evcrgﬂades is covered I:)‘g thicE |ager5 o‘% Pcaty soils. Some Parts of the
Immokalee Rise and the Big CHPress SwamP also have peaty soils, but

dogwood, 5tran%cr {:ig, and the !ignumvitac:. During times of sufficient
rainfall some of the chs may have shallow subsurface lenses of fresh-
water that float on top of brackish or salt water, but most water sup-
P|ies on the islands now come from desalinization Plants.

6 ASL

HIGH WATER

canopy for lus undcrgrowth, Togcthcr, these elements create rich ecosystems, such as cypress A A
and varied ecosystems. sta nc?s. In [accs, the Piain is crossed in an east-west direction by low, solution has lowered the land 5ur|:ac.c, intercep’cing the water table to systems and the offshore barrier isianc]s, with their own NORTH SOUTH
The Gulf Coastal Lowlands of the eastern anhandbufﬁig Bend linear sand dunes, left behind 55 highcf‘ stands of ancient sea levels. form Pon&s‘ These Perennia||3 wet or fno% environments support 5Pcc{al ecosystems of grasses and g’ound cover, are signilci— BRACKISH.
area are undcr[ain ]Z)y tl’lfck sections O‘F ncar~surfzcc carbonatc I"OCl(S T|7c sands are whitis}vgray, clcan quar'tz, and havc \-’Ciy ‘FCW nutri- ciense growths OF harc!woods, CHPFCES’ Pa[ms, and LJr‘lClt:rgrDW'f:h, simi- cant componcnts QF c,oa.sfal ccosystcms) bccause tl-]cg Pro\.riclc FRE’SH WATER }lme ot SALT WAT_E.R
of Oiigoccnc age (Suwannee Limestone) and Miocene age (st. Marks ents or minerals that are needed by Pfants. Conscqucnd}jj the vegeta- lar to ccos‘fjstems found on the uPiands. irrcp|accab|c Protection from erosion bf;l storms. IMMOKALEE BIG CYPRESS I .
Formation). These limestones have been decp[y weathered bg disso- tion and the ecosystems of this area are less diverse than those of the The coastal environment is very dynamic and subject to the RISE SWAMP < EVERGLADES
Jution. These limestones also extend to the north under the Northern Northern Highlands. The dominant |:)|ants of the karst P|ain are stunt- ceaseless gco|ogjc processes of 5horcl?nc erosion anéf accretion. I( )'[( ’|'( ‘;i
Highlands. ed oaks (blackjack and turkey cal) and spindly longleaf pine. Ecosystems in this zone range across fresh-to-brackish-to-salt water PALMETTO and CYPRESS PINE and FLORIDA KEYS
Karstification is iargcly a chemical erosion process that occurs in Unclcrgrowth is sparse, with scattered wiry grasses and palmettoes. In types; e.g,, fresh-water streams dischargc into brackish estuaries and DRY PRAIRa]; HEAD HAMMOCK. RIDGE TREE-ISLAND GLADES FLORIDA BAY ANCIENT CORAL REEFS
carbonate rocks. Because most of Florida is underlain |:>3 carbonate contrast, there are many P|aces throughout the karst Piain where dis- ticral mars%n:s, which interact with open Gulf waters. The onshore dune I 20' - 40' ASL 11 T -20 ASL 13l 3.7 ASL 1 1-3 ASL 11 SEALEVELTOTASL |! SEA LEVEL TO15' AsL |
! PINE MANGROVE SWAMPS
ROCKLAND IN TIDAL ZONES
o 50 MILES UP TO |

E?&%ﬁlﬁz éf?:gg:ggi::’.aga%ﬁf I;.!-. i;i: n?sl;t?";i;g tl_w are c,omprised of porous Suwannee Limestone. Loc.a”y, the Suwannee well-drained quartz sands of ancient dunes and beach ridge features. coas’ta’| uP|ancls' Ecosystems Many c'ontain a coastal berm, 0“0 ?LP%;&) B
g:ﬁr::?' 99 launeor detaler st Hirapin Limestone is the uppermost rock unit of the Floridan a‘-‘i”"‘cﬁr 5JL|5tcm, These floral communities include xeric hammock, scrub, and sandhills COITIPF!SCCI of wind and storm dcpoatcd sands A 028 . 20 I s
S Over[rjin the Suwannee are carbonates and interbedded sands and and tgPica" support e 5Pt:cics Al Pinr: el Paf- suPPor'ting sPccics such as cab- “09 /y ( FE AR NS Plas N

c|ags of the Hawthorn Group. At the castern cc]gc of the area, clayclg, ROTRRIH cE:’Jain i ]argc karst lakes, extending along the Intraridge i)agclpa|m, sea grape, ,0\\.\' N - g L e 2 ,....,-5;.. 5

gravc"_tj uartz sands of the Pliocene Cﬁprcss}'lcad Formation overlie vall ey vaid es a typi e i ey Pl el ke ecosystem, supporting sPanssh bayonr:t and COP@&,O‘ P\QL.) SINKHOLE LAKE LIMESTONE LTJ s ot FRESH-WATER LENS- —

the Hawthorn Group and form the foundation for the c]cvationa"g = bas bladd alae e S ﬂj ; ricklg car. Minor OU\X Bl REPRESENTATIVE PLANTS UNDER ISLAND

; i aquatic tlora such as bladderwort, pickerel weed and water lilies in a E 5 4 ( 1. Pi 4 I Pal
higher central ridges. Shallow sediments are variably-thick undifferen- Lopiad W D LN Dry prairie At cenib sesetation each dunes, sup- é.S';fFalmcbbo o %ms;ﬂ ;-CGOUON?;" = :?SOGOHUB Falm
: ; ; - ) . . . Gumbo-lim . Mangroves
tiated Plio-Pleistocene sands and shell beds. i nterspcrsed with Patches of exPosec! sand, extend ai%ng the Portnjg ges oats 'and 3. Bald Cypress 6. Palms 9. Ferns iy
In general, the region s comPn'scd of Flat—!ying, 53”21‘9 terrain bro- Intraridge Valley between lakes. In some areas, extensive peat deposits :;:Dmm Ffl ocr‘y, 'jmg?f
e gultward side o

GULF

ken on[y 135 the hig]ﬁcr elevations of rr:lict, marine-croded inland riclges

run:in%tiara[fc'ldto th": axis ZFttﬁcfcknin\zU}a‘ L;C‘Tanfj* ﬂ"]chm(g' Prorlnf- The broad, flat Desoto Plain is underlain b% clageg sands of the A o SRR
nent ot these ridges is named the Lake Wales Ridge, which attains ele- P s @S e Plei e dunes are areas
vations oF 300 Fcct abovc sea ir:vci (ASL). Tl'v:: core oF the Lalcc Waic:s saanvi t?':: CI a‘;oe:l;PH awC::T'z:r:n 52:1;‘21 el‘?bar;;ize; Oc:v nEZ;ju;erCZi:?;:gT: coas’ca| rass[a nd 5 ECO SYSLTOECMA'?sg CMKAD;AGRAM \

Ric{gc is COmPriscd of c[chH, gravc"y, coarse quartz sands of the
Pliocene C Prcsshcacl Formation. Thcse, in turn, rest on O|igoccne to

Pliocene silicilastics and carbonates of the Hawthorn Group. The Lake
Wales Riclge is 5P[[t aiong much of its fength }35 a steep~wai ed axial val-

blanket Por’tiofﬂs of the floor of the va[i? between lakes.

water. Because of the |ow~Permea!:>flit3 sediments under the sand,
however, many areas of the Plain become flooded with standing water
duri ng the rainy season. Mesic flatwoods and drg Prairic cover most of
the non~agricu[tura| land on the Desoto Plain and Gulf Coastal

sand and mud sediments and organic Parl:ic|e.5, commonh:} I::uiicfingnew

the islands. Behind

dominated Yy grass-
es, prostrate vines,
and small herbaceous

sPecie.s .

Circular 1, 5% =2

chknopﬂ R fbroolcshirc, B Soucr, D., McKee, M., Sutter, J., Matti, J., and
Campbcﬂ, R., 1993, Societal Value of Gcologic Maps: U.S. Gco|ogicaI Survey

Florida Game and Freshwater Fish Commission, 1992, Florida Land Cover (Postcr):

Sk Ieg, referred to as the Intraricl%e Va"e‘lj. This va”eg Probabfg formed 135 Wl s s a Ricigc, Both ecosystems Sritaieits WESTEEN oA NORTHEASTERN Gl s e i 7 ilee ek sace Plords.
karst dissolution of the undcryingiimestonc. Numerous iargc sinkhole il el R e s e e e s A PANHANDLE FLORIDA B 9 : :
lakes extend a|ong the axis of the Intraridge Valley. At an sl':rﬁbs ;::jnc{ grasses SIS tﬁcsc var‘cas. : P PANHE“sIﬁgrE- Florida Natural Area Inventory, 1990, Guide to the natural Communities of Florida:
B ot Ex’;gnding Wcstward 'From t’he toe o tl-]c La!(_c Walcs R|d = 15 A F’:atchﬁs OF h:':\rc!woocl ‘FOI"CEt Fringc tI'TC Hoocﬂplafns O‘F t!"lC o PCI" B[G BEI\D Ta[lahasSEC, F]OFiC[a, F'oricla Natura] Areas Invcntorg ar‘lcl F!orlcla DCPaI'thI'It 0{:
o 80 KM broad, flat, sandy, relict submarine plain named the DeSoto Plain. It renohes oE e T Mgakka Rivarc Whare c|a5c:9 Phospﬁaﬁc Natural Resources, 111 P- :
DOALE Taness ir‘ elevation from about 80 ekl at the toe of the La“f': soils of the Hawthorn are shallow or exposed and mesic conditions George, J.C., 1987, Evcrg{aclcs wildguide: Wasf‘uingl:on, D.C., U.S. Department of the
v Wa'lcls R[égc "to] Fabout 4;‘-’) ‘Fccit ASL at its W‘::Ftcm l)OL’lr!Clar'H, where it exist. Salt marshes are develo where the rivers widen and meet salt- REPRESENTATIVE PLANTS SOUTHWESTERN Interior, Park Service Handboo 145,105 p-
o ac!JoEsl the T}u .FCoa'sta Lo;iiv andds 'zonr:b. 5‘:{3 CZCC},]S(ﬁdILZEHtS are com- water near the coast. These estuarine ecosystems tﬁpica" support 1. Sand Pine FLORIDA Mgers R.L., and Ewel, J.J. (cc]s.) 1990 ECOSHstcmS of Florida: Orlando, Florida
it e pose arge:ly of marine sands and interbe she s. black needlerush, cordgrass, and sawgrass rooted in the sandy, 2. Oak ’ 7. ?t o 1;- i Fi 5 ) 7 ; ;
The Gulf Coastal Lowlands extend from the western boundary of clayey soils formed on top of the Hawthorn Group sediments. P = niversity ot Central Florida Press, 765 p.
FIGURE 3: Major Copographic features formed the Desoto Plain approximately 25 miles to the Gulf shoreline. Most of The shorelines of bays and landward edges of the barrier islands 4. Pines SOUTH BB Wirth, T., Maus, P, Lachowski, H., and Fallon, D., 1996, Mappin]g Ecosystems: Geo
or shaped by FPléistocene seas. this ﬂat-iying regjon is less than 40 feet ASL Relict m'an'nc qua'rtz in southwestern Florida are ringcd with m angrove swamps. Red, black, 5, Needlerush FLORIDA techno|ogies Provicic’ valuable tools for mapping ccologica units: Earth
i sa’nds and 5hei' beds, reworked anf:l deposited k:% hlgh-s'tandlng and white mangroves and buttonwood flourish in the flat, sandy low- ? Sawgrass ASL = ABOVE SEAL LEVEL 5 Observation Magazine, January 1996, v. 5, n. 1, p. 14-18.
i Pliocene and Pleistocene seas, comprise the near-surtace sediments. sraran ol o Sl regjon. The thick mangrove root liisrire trap . Mangroves
The varyjing geology and hydrogeology of southwestern Florida C]%U
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