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SynopsIS   

Desplte a Warm－temperate Climate similar to that of southernJapan，the coastal  

plain of the southeastern USA is usually described as a region of mostly 

deciduous“Southern mixed hardwoods’’fbrests．Evergreen broad－1eaved canopy  

trees and some evergreen fbrest patches do remain，however，SuggeStlng that  

evergreen broad－leaved fbrest may be the potentialnaturalvegetation・Forests  
on sand and uplands would be dominated by evergreen Quercus species，While  

more mesomorphic“1aurelfbrestsM comparable to those of East Asia are generally  
restricted to more moist sitesin depressions and noodplains・The evergreen Quercus  

reglOn eXtends n・Om the Atlantic coast as far west as centralTexas，Where  

low evergreen QueYCuS－Jun如rus woodlands occur on drylimestone hills・Most  
American evergreen genera occur alsoinJapan．lnterpretation of vegetation dynamics  

and potentialnaturalvegetationis made more complicatedin the southeastern  

USA，however，by theimportant role of recurring fbrest disturbance（flre，Plus  

summer and winter storms）．These American evergreen broad－1eaved fbrests are  

being studied ecologlCally and phytosociologlCally fbr analysIS Of vegetation dynamics  

and cornparison with similar fbrestsin East Asia．  

Introduction  

The coastalplain of the southeastern United States of America，from southern Virglnia  

to Texas，has sometimes been viewed，in globalperspective，aS a reglOn Of potential  

evergreen broad－1eaved fbrest，COmparable to that of East Asia（e・g・Schmithiisen1976，  

0vington1983）．Although evergreen broad－leaved tree species do occur，this region has  

generally not been recognized as potentially evergreen broadpleaved fbrest by most Americans  

（e．g．Braun1950，Daubenmire1978，Vankat1978，Chabot and Mooney1985，Barbour  

and Billings1988）and some others（e．g．Knapp1965），Who have described the region   
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Variously as“Southern mixed hardwoods”（Quarterman and Keever1962，Monk1965），  

SOuthern oak－hickory－Pine fbrest（Ktichler1964），“Southern pine fbrest”（e．g．Eyre1968），  

Or “WarmtemPerate mixed fbrest”（Lieth1974）．This apparent confusion has perhaps  

two maln CauSeS：  

1．thelongstanding dominance of much of the reglOn by secondary deciduous fbrests  

and by successionaland／or disclimax pine fbrests；and   

2・thelow、1yjng mosaic topography of white sand，Sma11er areas of silt or clay，Plus   

limestonein Florida，muCh of whichis too wet or too dry or too nutrientLPOOr  

to permit fu11expression of a”zonal”vegetation．  

Evergreen broad－1eaved＼fbrests are usually seen as comprlSlng Small，SCattered stands  

On aPprOPriate substrates（e．g．01son1983），uSually within a matrix of extensive，Substrate－  

induced pine natwoods（maintained by fire），deciduous fbrests，a Variety of wetland types  

（e・g・Penfbund1952），and various scrub types on some of the poorest soils（e．g．Wells  

1942，Wharton1978，SoilConservation Service1978，Christensen1988）．Climate may also  

Play some more subtle rolein theimportance of deciduous treesin this apparently  

Warm－temPerate Climatic reglOn．  

1tis relatively difricult to get descrlptlVe PaPerS Publishedin American biologlCalJOurnals・  

As a result，there has beenlittle progressin the descrIPtlOn Of Southern vegetation  

types or regions（as opposed to statisticaltreatments of particular stands）fbr over 20  
years，eXCePtin the books on North American vegetation which began to appearin  

1978（e．g．Daubenmire1978，Barbour and Billings1988）．These books also，however，  

tend to emphasize evolutionary and ecophysiologlCalaspects rather than vegetation classincation  

Or reglOnalization．Phytosociology was flirted with brieny by the Americans but has  

now allbut disappeared，being generally considered to be”classincation fbr the sake  

Of classification．”Although“the South’’（i．e．the southeastern region n・om Maryland to  

Texas andinland to Kentucky and Arkansas）always appears as a separate naturaL  

reglOnin tnationalor continental■SCale treatments of vegetation，PaPerS and monographs  

treatlng the climate，SOils，Or Vegetation of the South as a reglOnalunit have hardly  

appeared at all．The Association of Southeastern BiologlStSis currently producing two  

VOlumes on”Southeastern Ecosystems＝，but the proposed tables of contents which have  

appeared so far（e．g．Martin1985）have notincluded an evergreen broad－1eaved forest  

reglOn・   

As a reglOn，the Arnerican Southis usually described as having a warmrtemperate  

climate，i．e．K6ppen，s Cね（e．g．Trewartha】980）or type V of Walter and Lieth（1960r  

67），aS distinct 丘om the more“typicaltemperate’’climate（Walter’s type VI，Kbppen’s  

Df）in the northeastern USA．The South also stands out clearly on maps of dominant  

SOiltypes，being mainly a region or red－yellow podzolic clays（now badly eroded），  

except over the broad，yOung COaStalplain，Whichis mostly white sand－though sometimes  

Only a thinlayer over red clay orlimestone．The eastern deciduous fbrest reglOn Or  

North America also seems to segregateinto distinct northern and southern regions（e・  
g・Knapp1965，Daubenmire1978），but thisleaves the South as stillmainly a region  

of deciduous fbrests untilone nears the coast of the Atlantic Ocean or Gulf of Mexico．  

This seems to be a result of the distinctly continentalclimate of eastern North America，  

which can have relatively high mean temperatures in winter but then sudden nighttime 

minima aslow as－15℃（absolute minima aroundr20℃）as fhr south as northern Georgia  
to northern Texas（Box1988）．The evergreen broad→1eaved fbrests characteristic of humid   
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warmrtemperate climates on other continents are presentin the southeastern USA，at  

least now，Only as smallremnantsin narrow strlpS along the Atlantic and Gulf coasts・  

ln theory，atleastin East Asia，SeCOndary forestsin the evergreen broad－1eaved forest  

reglOn are COmmOnly deciduous and may persist fbr many years but，ifleft undisturbed  

long enough（andif the substrate has not beenimpoverished too much），Willeventually  

succeed to evergreen broad－1eaved fbrests as the potentialnaturalvegetation（e・g・Miyawaki  

1984）．Although the southeastern USA has only about 50－70％ as much precipitation  

as corresponding areasinJapan（and thus has more n－equent and more damaging droughts），  

we believe that an evergreen broadrleaved fbrest，a bit more xeromorphic than theJapanese  

＝1aurelfbrest”，may also be the true potentialnaturalvegetation of the coastalportion  

of the southeastern USA，Where topography and substrates permit・Others have also reported  

scattered evergreen broad－1eaved fbrests 斤ominland sites（e・g・Laessle and Monk1961，  

Wharton1978），aS Wellas morelocalized evergreen hammocks（i・e・tOpOgraPhicallyinduced  

fbrestislands）．Furthermore，itis now widely believed thatlow nutrientlevels fhvor  

evergreen plants over deciduous ones，anidea which may have orlglnatedin the poorer  

soils of the southeastern coastalplain（Monk1966）．This hypothesis，however，COnnicts  

with the prevailing American view that“Southern mixed hardwoods”，mainly a mixture  

of deciduous and evergreen Quercus species，Ca77）a（Juglandaceae），Fagus grand拘Iia，Magnolia  

spp・，and Pinus spp・，is the potentialclimax fbrest type on the southeastern coastal  

plain（C「Quarterman and Keever1962，Kuchler1964，Monk1965，Daubenmire1978）・   

We believe that a reglOn Of potentially evergreen broad－1eaved fbrest extends from  

southeasternmost Virglnia to the eastern part of the“hillcountry”of centralTexas，  

in a coastalstrlp gradually widening to the south，aS Shown very generallyin Figure  

l．Quercus vi7giniana spans this entire range（but also extends furtherinland than does  

the potentialfbr a fully evergreen、fbrest）・Although Qu・Vifginiana also occursin ヲOuth  

Florida，that regionis subtropical（slightif any winter ftost）andis notincludedin  

this study，Which fbcuses on the warm－temPerate ZOne・Itis the purpose of this paper  

to describe the main taxa and vegetation types of this potential evergreen broad-leaved 

forest region and how they correspond to environmental conditions and to similar vegetation 

typesinJapan and continentalEast Asia・  

Sites and Methods  

Data collection involved sampling the vegetation of as many sites as possible across 

the reg10n Of potentialevergreen broadJeaved fbrests・Study sites were chosen on the  
basis of having evergreen broad－1eaved tree speciesin the canopy，but some successional  

or other apparently related forest types were included aIso. Data collection has so far 

invoIved three surveys（1986，1987，and1988）by the two authors，plus morelocalized  

SurVeyS by the nrst author．Itis very difficult to nnd examples of mature evergreen  

broad－1eaved fbrest，Since the USA does not have any tradition of shrine or temple  

fbrests comparable to those of East Asia．Thirty fbrest samples（relev6s）are usedin  

this study，ranglng n・Om the South Carolina coast to centralTexas・Locations of study  

sites and a very generaloutline of the potentialextent of evergreen broadLleaved fbrests  

are shownin Figurel．At this time，nO data are available fbr the reglOn Spannlng  

COaStalAlabama，Mississlppl，and Louisiapa，due to thelow－1ying topography and greater  

importance of wetlands，plus early destruction of the ftw upland evergreen fbrests・Data   
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collection continues．   

Locations of relev6 sites，SOme enVironmentalattributes，and descrlptlOn Of the current  

Vegetation type are summarizedin Tablel・   
Allvegetation sampling was done by the method of Braun－Blanquet relev6s（see Braun－  
Blanquet1964，Miyawaki1969，Westhoff and van der Maarel1973，Or Mueller－Dombois  

and Ellenberg1974），uSing the quantitative scale and refinernentS described by Fujiwara  

（1987）．This methodology was chosen becauseitis：   

－Welldesigned fbr extensive vegetation samplinginlimited amounts of time；   
－Wellknown to both authors（especially KF，With 20 years of experience）；and   

－is probably the only methodology sufnciently standardized to provide a reliable basis  

fbr comparisons or dif悔rent reg10nS，eSPeCially on difTtrent continents．  

True phytosociologlCal analysIS requires the accumulation of many releves andis by  

no means the only objective of this study・The Braun－Blanquet field methodology，  

however，is a very approprlate and convenient method fbr this type of ongolng geOgraPhic  

Study．It may also permit fbrmalphytosociologlCalanalysIS and direct comparisons with  

data 什om evergreen broad－1eaved fbrestsinJapan（e．g．Miyawaki1980－88，Fujiwara  

198186）and other areas（e・g・China，SOuthern Europe）at alater time．  

・Cities（Smalldots）  

At＝Atlanta  

Au＝Austin  

Ch＝Charleston  

G＝Gainesville  

H＝Houston  

W＝Washington  

●evergreen fbrest relev6s  

O semi－eVergreen fbrest relev6s  

JS＝Jekyll／St．SimonsIs．  

M＝Miami  

NO＝New Orleans  

P＝Pensacola  

S＝Savannah  

North Carolina 

South Carolina  
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Fig．1 Locations of Evergreen Broad－Leaved and Related Forest Relev6sin the Warm－Temperate  

Southeastern United States（1986－88）．  
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Vegetation Composition  

Most of theimportant evergreen broad－1eaved tree or other arborescent species or the  

Warmtemperate SOutheastern USA are n・Om genera Which also occurin evergreen fbrests  
in East Asia，includingJapan（e．g．Gray1846，Miyawaki1967，Graham1972，Good  

1974，Numata1974，MissouriBotanicalGarden］983）．Not allムf theimportant evergreen  

broad－1eaved genera ftom warm－temperateJapan，however，OCCur alsoin the southeastern  

USA，aS Shownin Table2・ManyimportantJapanese evergreen genera not occurring  

in the（drier）southeastern USA are of the more mesophyllic“1aurelfbrest”type，e．  

g・NeoHtsea，CamelHa，Aucuba・Theimportant Asian Fagaceae Castanqpsis and Pasania  

（＝LithocafPuS）also do not occurin the southeastern USA，though each genus hasone  

Or mOre SPeCiesin Califbrnia．Cinnamomum ca7Whora has become naturalized as fhr  

north as southern Georgla，and severalLなustrum species have successftl11yinvaded deciduous  

fbrest areas as far north as southern Virginia（Me11inger1984，Jones and Coile1988，  

Radfbrd et al・1968）・Some arborescentJapanese genera missingin eastern North Arnerica  

are successfully cultivated，including CamelHa，Ckyera，Citrus，Eriobot7Va，and Podoca7PuS．   

The mostimportant evergreen broad－1eaved tree genusin the southeastern USAis  

Quercus（oak），With atleast six evergreen species，SeVeralother fbrms（e．g．Qu．vねiniana  

Var・’maritima），and many hybrids．Quercus vi7giniana，the character tree of the South．  

Withits spreading crown andlongliftspan（to 400 years），SPanS the entire potential  

evergreen fbrest reglOn，什om coastalVirglnia to thelimestone hills of centralTexas，  

Whereit growsinlow woodlands densely mixed withJunk，eruS aSheL Qu．geminata  

is a usua11y shorter，mOre SClerophyllous but otherwise very similar species which grows  

mainly on sand，While Qu・jtLS拘rmLfis a short，Srnaller－1eaved but similar species 什on？  

thelimestone area of centralTexas（and oninto northern Mexico）．Qu．klur拘Iiais  

a straight－grOWlng，mOre meSOmOrphic，Shorter－1ived tree growlng On mOre mOist substrates  

（e・g・bottomIands or sand with high groundwater），While Qu．hemLv？haericaisits simi1ar  

but more spreading upland counterpart・Both species occur furtherinland（e．g．Jones  

and Coile1988）and are the main potentialdominants ofinland evergreen broadLleaved  

fbrests・Qu・myrt拘Hais a short，SClerophyllous tree of sandy coastalareas．Allof  

these evergreen oaks，1ike most temperateLZOne eVergreenS，are SeaSOnalevergreens（not  

evergrowing），i・e・they exchange oldleaves fbr new ones allat the same time，in the  

early sprlngtlme・As a result，SOme SpeCies may appearleaness fbr up to 2－3 weeks，  

especia11y Qu・geminata and Qu・laurUblia（whichisin fhct only semirevergreenin  
more northern areas）・In addition to these evergreen species，SeVeralother Quercus species  

may be“tardily deciduous＝ or even nearly evergreenin more southern areas，nOtably  

Qu・nなra，Qu・PheHos，Qu・Chapmanit and Qu，incana．Qu．minimais an evergreen  

SClerophyllous shrub on sandy areas subject to burning（Kurz and God什ey1982）．Unfbrtunately，  

the taxonomy of evergreen Quercus species has not been unified across the whole southeastern  

USA，and someimportant species such as Qu・hemL5Phaerica and Qu．geminata are  

not recognizedin some floristic manuals．   

The secondimportant group of evergreen broad－1eaved treesin the southeastern USA  

is the so－Called“bay’’species‥ Pe7Tea（red bay，3 spp．），Magnolia vi7giniana（sweet bay），  

and Gordonialasianthus（loblolly bay），Whichis very similar to Schimain appearance．  

（Gordonia does not occurinJapan butisin China．）Bay species allhave somewhat  

aromatic，1aurel－1ikeleaves，hence the name”bay”（an English common name fbr L，auruS  

，
藍
l
l
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Speciesin southeastern USA  Family  Japanese genera 

仲帯ど〝∂0蕗∂〃由，P．卯血血痕  LAURACEAE  Pef了ea  

⊥J／∫eα  

ノVeo〟J∫eα  

（（1／／川（川J（〃り…〃ぐ〟〃リー／H）／てり   

e〟erぐ〟∫V痩J〃～α〃α，e〟・／α〟r紳助，   

e〟．力e∽如カαer～cα，9〟．用γ呵わ伽，   

Qu．geminata，Qu．jhs的rmLs（＋hybrids）  

r／／〃川／〃（）／J‖〃‖  

．一1（、Jわ川）（／（り｝／川（，  

e〟erぐ〟∫  FACJACEAE 

C（7∫Jα〝叩正  

Pα∫α〃～α  

∫cカ∫／刀α  

（in China）  

C（7∽e〟fα  

C¢リerα  

g〟／γα  

7セ′〃∫Jroe／刀～α  

′l血g／JO／／打  

∧J／（、／J（イ∫（7  

J／／／ぐわ〃〃  

．・lハ／加／（丁  

ルナ（丁（，∫（7  

叫ノ丹′〃e  

P／て〃川∫  

尺／呵函南／咋血  

P／J〃／／／J／√J  

ど／イ0／，（）／／二lて7  

0∫川（トリJ／‖／∫  

⊥な〟∫什〟∽  

阜r〃J／，／（灯（フ∫  

／んノ．Y  

叫γr～cα  

「αC（・∫〃∫〟／刀  

（deciduous）  

上）（り，／川中／りイ／…〃  

C∫Jr〟∫  

ル′〟′′αγα  

∫んわ刀〝7ぬ  

gJ化〃りソ＝J∫  

THEACEAE  

G（甘（左）／汀〃／α扇わ〃J／川∫  

一軌Jg／…／山g′・飢坤／7（－′甘／lJ・－ゾ′y／′血′〃7  

2shrub spp・  

」r〟由～αe∫Cα〟0〃わ∫（ね∫  

尺叩α〝eα（＝ルレ帯J〃e）ク〟〝CJ〟Jα  

P／・〃／J〃∫（－（汀0／J〃／（丁〃〃  

MAGNOL［ACEAE  

MYRSINACEAE  

ROSACEAE  

（九川仇りJ／川∫（J〃JP／・／（、（川JJ∫  

「⊥な〟∫f′〟椚∫～〃e〃∫e，et al・）  

∫l・川／，／0ぐ0∫J／′“、J（げJ‘7  

／ん，．＼■0／′（〃、〝，／、圧）′′J／／（）′・／〝．／・‘Ⅵ∫・†／／～P．  

／．川．1ソ吋わ／J（7  

坤′′cαCerそ斥rα，ルす．′〃0（70′α  

l■〟（、（、／〃わ〃‖（7rわ（）／・P〃川  

しl・（川J（り汀′・！JgJ〃‘〉α  

（Variousspp．cultivated）  

OLEACEAE  

SYMPLOCACEAE  

AQUIFOLIACEAE  

MYR［CACEAE  

ERICACEAE  

EUPHORBIACEAE  

RUTACEAE  

g〟0〃γ研〟∫α∽erJcα〃〟∫  

β〟∽e〟αJe〃αズ，β．血〃〟gJ〃0∫α  

（1／析（川∫（＝′∫（川叩／りイ山  

qノr肋rαCe∽押rα  

CELASTRACEAE  

ELAEOCARPACEAE  EkleOCafPuS  

SAPOTACEAE  

CYR［LLACEAE  

Table 2・Main Evergreen Broad－Leaved Tree Generain Warm－TemperateJapan and  
their Evergreen Tree Counterpartsin the Southeastern USA・  

Quercusis the mostimportant eYergreen broad－1eaved tree genusin the warm‾temperate   
southeastern USA，but otherJmPOrtant East Asian genera also occur，including   
some nonpnative taxa which have be90me SuCCeSSfully naturalized（names givenin  
parentheses，e・g・Lなustrum）・Almost alloF the American 

． 

Pasania＝Lithoca7PuS，and My7Tineis Rqpanaea（Brockman1986）・Terminology fb1lows   
Hayashi（】985）and Miyawakiet al・（1983）inJapan and mainly Kurz and God什ey  
（1982），Jones and Coile（1988），and CorrelandJohnston（1970）in the USA，plus   
Radfbrd et al．（1968）and Brockman（1986）．  
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nobilLs，uSedin cooking）．The bay species generally require more rnOist habitats，including  

periodically fl00ded sites，and often occur togetherin“bays”（bay fbrests or“bayりeads’’）  

at the edge of shallow ponds or partly peat－nlled depressions，Which are comrnOn On  

the Atlantic coastalplain（i．e．“Carolina bays”or”pocosins”，e・g・Sharitz and Gibbons  

1982）．Pe7昔eais represented by the more widespread P．borbonia（red bay），P・Palustrね  

（swamp red bay，Which grows onlyin wetlands），and P．humihs（Silkbay，a Shrub of  

white－Sand areasin northeastern Florida only）（Kurz and God什ey1982）・   

Anotherimportant evergreen broad－1eaved treeis MagnoHa grandU70ra，Withitslarge，  

ftagrant nowers andlarge sclerophylls（makingit unlike the more mesophyllous“1aurel  
fbrest”species，despite a preftrence fbr moist sites）・M grandU70ra tOlerates thelow  

nighttime winter temperatures of the piedmont area，butits naturalrangeis restricted  

to the milder coastalplain．It grows straight but slowlyin fbrests and can become  

a canopy coMdominantin depressions and other moist areas，uSually with evergreen Quercus  

but also with deciduous Fbgus 

and Treiber1977，White1987）．  

Ih？X（holly）species can beimportant companions on a wide variety of sites・Large－  
SClerophyllIlex qpaca（cf・I・COrnutq）can approach canopy co－dorninance on moist coastal  

sandy．soils（but also occurs as an understorey speciesin deciduous fbrests as fhr north  

as Massachusetts）．Small－1eavedI．vomitoria（cflI．crenataleaves）is a consistentlyirnPOrtant  

understorey tree n・Om Virglnia to centralTexas・It was an early source of“yaupon  
tea”for European settlers（as was L paraguayensLsin Argentina）・   

Two evergreen Ericaceae，I旬ccinium arboreum and Lyonia jbrruginea，dreimportant  

understorey trees and can dominate the tree understorey in humid coastal euercus forests. 

Lyonialucida can be animportant evergreen shrubin moist areas・（LJyOnia occursin  
Japan but only as deciduous L．ovaゆHa var．e〟bticain temperate deciduous fbrests・）   

坤rica cer昨rais a consistentlyimportantlarge shrub or arborescent characteristic of  
fbrest edges・and understoreys with high groundwater．Minodorais similar but much  

less common and has no丘agrance．0∫manthus americanus（with entireleaves）and Symplocos  

tinctoria（cf・S・glauca）are similar to theirJapanese counterparts，OCCurring as understorey  

COmpanionsin richer fbrest．   

Bumelia klnuginosa and B．tenax（Sapotaceae，nOtinJapan）occur patchily as understorey  

trees in lowland fbrests from coastal South Carolina to eastern Texas and Oklahoma．  

C研onia monqphyHa and q′rilla racem乙侮ra（Cyrillaceae，nOtinJapan）fbrm dense thickets  

in wet to hydric situations，uSually along streams，丘om the Atlantic coast to coastal  

eastern Texas．q′r．raCemU70rais semi－eVergreenin most of the southeastern USA but  

also occurs（withlarger，truly evergreenleaves）in montane fbrests on some Caribbean  

islands（e．g．White1963）．   

Two other types of evergreen tree，palms and plneS，are also veryimportantin the  

evergreen vegetation of the warm－temperate SOutheastern USA・Palms are represented by  
Sabalpabnetto trees（to15－18m）and by usually trunkless S．minoflS．etonia，and Serenoa  

rqpens，any Of which may be called a“palmetto”・Sabalpalmetto can be a companion  

Or dominantin the understorey treelayer or can occur also as scattered，trunkless  

individuals．Serenoa，On the other hand，rarely fbrms an erect trunk but can fbrm  

impenetrable thickets by means oflong，horizontal，partly underground“trunks”and colonial  

growth，eSpeCially on sand with high groundwater．   

Atleast eight species of Pinus can beimportant over the southeastern coastalplain，   
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allso－ACalled”hard plneS”，With 2－3 needles per fもscicle and potentially rapid growth・  

Pjnes may persistindefinitely on poor，mineralsoils，but P．taeda，P．glabra，and P・  

SerOtina can also grow and may persist on relatively moist，Organic－rich sites，including  

Periodically nooded sites・   

Potentially dominant deciduous treesinclude 7bxodium（a coniftr，Similar toMetasequoia）and  

Nvssa aquatica and N 叩Ivatica var・bU70ra（＝N．bU70ra，Nyssaceae），allof which grow  

in swamps and other wet to hydric situations．The rnOStimportant deciduous cordominants  

Ofmore upland fbrests are typica11y Quercus and Ca7ya（Juglandaceae）species and Liquidambar  

SO｝raCUlua（Hamamelidaceae），a mainly successionaltree common alsoin some mountain  

areas or eastern Mexico．   

Finally，many WOOdy vines and a ftw epiphytes are alsoimportant，eSPeCia11y evergreen  

SmihIX（Liliaceae）and deciduous T7tLs species，Plus the picturesque，gray“Spanish moss”  

（TiHandsia usneoides，Bromeliaceae）which hangs from rnany treeS throughout the region．  

Vegetation Types   

In the southeastern USA，SeCOndary successjon normally proceeds 什om grassy plne SaVannaS  

to pine fbrests to mixed fbrests（deciduous fbrest with persisting canopy pines）and eventually  

to deciduous fbrests，generally dominated by deciduous Quercus and Ca7ya SPP．，With  

Liquidamba71Fagus，etC．On Particular sites（e．g．Braun1950，Knapp1965，Daubenmire  

】978）．On the coastalplain，however，Withits milder winters，eVergreen broad－leaved  

trees such as evergreen Quercus spp・plus MagnoHa，etC・may grOW up Slowly under  

the deciduous（or pine）canopy untilthey reach canopy height and can compete directly  
fbr dominance．Evergreen broad－1eaved trees have the advantage of a permanent fbliage  

COVer COmbined with tolerance to partly shady conditions，Which glVeS thern a competitive  

advantage against both（1ight－demanding）pines and deciduous trees（which must produce  
newleavesin spring）．Where soil，lack of disturbance（by fire，StOrmS，Cutting，etC．），  

and other fhctors permit，the secondary deciduous fbrest of the southeastern warm－temperate  

region can eventually succeed to an evergreen broad－leaved fbrest climax（potentialnatural  

Vegetation），aS happensin warmrtemperateJapan，China，the Mediterranean region，etC・   

Although we suggest a more important role for evergreen broad-leaved forests than 

do some other authors，We flnd basically the same five types of warm－temperate fbrests  

recognized by others，aS Summarizedin Table 3．The difftrencelies jn the evergreen  

Quercus fbrests，Which are the mostimportant geographically and which are divided  

into nve sub－tyPeS．   

The Maritime oak fbrest（Figure2）＊ occurs on dunes closest to the shoreline，eSpeCially  

On the barrierislands along the Gulf and Atlantic coasts，and corresponds to the“saltL  

Spray Climax”of Wells（1939）and Bourdeau and Oosting（1959）．Itis dominated by  

Quercus vねiniana and／or Qu・gemblata，has the ftwest species，but typically has a dense  

understorey of Serenoa rqpens and a variety of vines，including AnLTOStichus cqpreolata  

（Bignoniaceae）as wellas Smildx and V7tLf SpeCies．   

The Coastal oak forest occurs on flatter sandy terrain near the coast and differs 

丘om the maritime oak fbrest by having more species，bothin the canopy（e．g．Qu．  

＊A11photographs were taken by the second author．   
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Fig．2． A maritime evergreen Quercus fbrest（20m，80％canopy cover）with mainly Serenoa  

rqpens understorey，On Old dunes on theinland side ofJekylllsland along the Georgla  

coast．The canopy at this site contains only Qu．vhginiana，plus V7tLf SPp・and epiphytic  

Pobpodium pobpodioides and 77〟andiia usneoides（‘‘spanish moss”）・This relatively simple  

type of evergreen Quercus fbrest represents the’salt－SPray Climax’of We11（1939）and was  

found on essentially allthe barrierislands 丘om southern Virginia to Texas befbre being  

cut fbr shipbuilding，Settlement，Or tOurism development，A relev6 fbr a similar but more  

diverse site，With Magnolia grand拘ra etc．，is givenin Table4・  

laur拘Ha，Qu・hemLv，haerica，MagnoHa grandろ伽rq）andin the understoreys（e・g・PefTea  

borbonia，Vaccinium arboreum，Lyonia jbrrugineq）．On the other hand，this type could  

be considered simply as transitional between the more austere maritime forest and the 

Mesophytic evergreen oak fbrest（see sample relev6in Table 4），Which occurs patchily  

in moist depressions andincludes atleast Magnolia grandy70ra aS a CanOpy CO－dominant  

with the evergreen Quercus species・Largeindividuals ofIkx qpaca，Osmanthus americanus，  

etc．may also occurin this type・   

The evergreen Oak－palm fbrest（see Figure 3）could also be treated as transitional，  

namely between the warm－temPerate eVergreen Oak fbrests and the subtroplCalfbrests of  

south Florida・The oak－palm fbrestis best developedin south－CentralFlorida and contains  

a welldeveloped palm subcanopy（Sabalpabnetto）and palmetto groundlayer（Serenoa  
rquens）．Thisleaves only the Upland evergreen oak fbrest（inland），Which corresponds  

to the area of the“Southern mixed hardwoods’’across the upland portions of the  
lower coastal plain and which will be discussed later. 

The Xeric oak woodlands can be dividedinto eastern types on sand and a western   



and ground．1ayer，On mud overlimestone（partlyinundated），in the Big Hammock at  
Highlands Hammock State Park（interior south－CentralFlorida）・Thislocation at 270N  

latitudeisin the transition zone between warrn－temperate and subtroplCalfbrests and  
is characterized byincreasedimportance of palms・Dominant speciesinclude evergreen Qu・  

hem如haerica and Qu．v痩iniana，aCCOmpanied on moist sites by deciduous Cafya，Ubnus，  

Ce／め，and／or ム卸減免憫血肝   
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Fig．5．An evergreen Pe7Tea PalustrLs－Magnolia vbginiana“bay  

fbrest“，With Gordonialasianthus as an understorey tree，  

at the Lake Louise preserve south of Valdosta（inland  

southernmost Georgia）．This fbrest typeis thernOSt Similar  

to East Asian ‖1aurelfbrests”but occursin the drier  
climate of the southeastern USA mainlyin wetterlarge  

depressions（also called“bays”）10ften with a ftw centimeters  

of standing water．A relev6 for this siteis glVenin  

Table 5．   

Fig．4．（see previous page，below Fig．3）・Alow Quercus vifginiana－Juゆerus asheifbrest  

（16m，60％ canopy cover）withJun4）eruS understorey，On brown soiloverlimestone，  

just west of Austin（centralTexas）・This siteis near the dry westernlimit of  
Quercus vi7官iniana，Whereits range overlaps with the similar but shorter，Smaller－  

1eaved Qu．fiLSUbrmLs．The junipers are selectively cleared from such fbrests，1eaving  

a picturesque，Open Quercus parklandlandscape whichis used fbr cattle grazing・   
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type on thelimestone hills of centralTexas・The western type（see Figure4）is short，  

somewhat open，andis dominated by Qu．vifginiana，Qu・jtlS拘rmis，andJunk，eruS aSheL  

Eastern oak woodlands are dominated by Qu．geminata and Qu・Vifginiana plus scrubby  

deciduous oaks and Ericaceae．Both types commonly also containIk，X VOmitoria shrubs  

plus Rhus（e．g・Rhus cqpaHina）and other shrubs・The western type represents the western  

（drier）1imit of the evergreen Quercus regionin the southeastern USA・   

Evergreen bay fbrests（see Figure5and sample relev6in Table5）are dominated by Pe7Tea  
palustrLs（or P．borbonia），Magnolia vifginiana，and／or Gordonialasianthus，etC・and occur  

Table4．Example of a Mesophytic Evergreen Quercus－Magnolia Forest，什om  

the NavalOaks Preservein Pensacola（western Florida）．  

Date：24．7．1988   
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Elevation：15m  

Slopeandaspect：20east  

Substrate：2cmlitter，lcm A，Whitesand withdirt  

MicroTeliefモ veryslightdepression  

Relev6dimensions：15 ×15m  

Relev6by：KFandEB  

Tl：3・2〟αg〃0〟αgrα〃d押rα  

3・3 C（〃γαgJαゐrα  

2・2e〟erC〟∫カe∽よ岬カαerわα  

2・2e〟erC〟∫γ吻J乃gα〃α  

T2‥  2・1〟αg〃OJ～αgrα〃d押rα  

1・1e〟erC〟∫γ痩わわ〝α  

＋・2 77〟α〃d！fα〟∫乃eOJde∫  

＋ I／bcc7〃ねJ∽αr∂0′e〟∽  

十 J〟〃如r〟∫∫〟わざco／α  

＋  β〟∽e／gαJe乃αズ  

＋ 〟αg乃0鮎grα乃d抑）rα  

＋  0∫∽α〃Jカ〟∫α∽er7cα〃〟∫  

＋ 九〃如r〟∫∫眈わ0／α  

＋ JねズVO∽言わr∫α  

＋ 」∫わ7～〃αjpeCわ∫α  

＋ 伯山助拙桝兢  

＋  ∫∽7血ズ∂0〃α－〃0ズ  

S： 3・3I／bccg〃g〟〝7α′∂ore〟〝7  

2・35－ere〃0α′甲e〃∫  

I・コ pJ′P／でJ／∫l，わが血／J〝   

1・2e〟e′C〟∫ろe椚え甲カαe′∫c（7  

1・2 Pe和eα∂or∂0乃～α  

1・2 拍ccJ〃′〟〝7∫′α〝17〃e〟〝7   

1・2Smilaxsp．（hastate）  

l・1々7ク∽♂gα∫αg擁αJα  

1・1 Pe作eα∂0′∂0〃7α  

＋・2 Smilax（deciduous，COrdate）  

＋  尺／川∫r（7〟Jぐ〟JJ∫  

＋ 5bガゐgosp．  

＋ Pα〃∫c乙J∽Sp．   

H： 2・2Ih？XVOmitoria（seedlings）  

2・2ノ4刀由が庇カ〟∫C叩reO／αJα  

1・3 Carexsp．1（small，redstem）  

l・2 Carexsp．2（1arge）  

1・2Quercusvifginiana（seedling）  

ト2e〟e′C〟∫力e∽ま甲力αerわα   

Totalnumberofspecies：25  
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in moist to wet depressions of various kinds・This type corresponds most closely to  
the“1aurelfbrests”ofJapan and other parts of warm－temperate East Asia，eVen though  

these bay fbrests cannot occupy extensive upland areasin the（drier）southeastern USA・  

Some bay fbrests are closely associated with“pocosins’’（Sharitz and Gibbons1982）but  

lack the flre regime necessary fbL maintenance of a true pocosin（an Iおx－Ericaceae  
Shrub bog，With or without an open overstorey of Pinus serotina）．Bay fbrests are  

most common from North Carolina to western Florida and occurless n．equently further  

WeSt．  

Table5．Example of an Evergreen Pe7Tea－Magnolia ‖Bay Forest’’，at the  
Lake Louise preserve southofValdosta（inland southernmost Georgia）・  

Location：LakeLouiseboardwalk（SouthernGeorgia）  Date：15・4・1987  

（ValdostaStateCollegeresearchsite）  
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Elevation：60rn  

Slopeandaspect：1evel  

Substrate：mud，WithO－8cmstandingwater  

Micro－relief：neXttOpOnd，partlyseparatedby smallsill  

Relev6dimensions：10xlOm（10x30rn）  

Relev6by：KFand EB  

T2：1・2 Gor（わ〃′α由∫Jα〃才力〟∫  

1・2 f，e作eαpα／〟∫J血  

＋・2 〟αgJ70肋v～曙わ1′α〃α  

＋・2 叫′∬α叩ルα如αVar・占押′α  

Tl： 3・3 Pe作eαクα／〟∫〃■由  

1・2」怖相即此＝擁函南那  

1・1叫′∫∫α叩ルαJわαVar・叫私用  

＋  P′／川∫∫ビ／・OJ／／J〟  

1・2 ⊥e〟COr力0どαズf〟αrね（n）  

＋・2 拍ccg〃7〟∽∫rα∽～〃e〟∽  

＋・2 rαCC∫〃ねJ∽α加COCC〟用仲）  

＋  n占〟rJ7〟∽Cα∫∫f〃07de∫  

＋ 坤rgcαCe′昨rα  

＋  尺力〟∫rα成c（7〃∫  

S：  3・3 JわズCO′∫αCeα  

2・2 月カodode〃dro〃Vねco∫〟∽  

2・2」レ鋸南九血ゐ（n）  

1・2 ル′αg／70〟αV痩J〃′α〃α  

1・2 C如かαα玩拘〟αVar・わ∽e〃ぬぎα  

1・2 ∫∽～／αズわ〟r拘〟α  

＋・2 JねズCOrfαCeα  

＋ 「め〟′〃〟椚Cα∫∫∫〃0～（ね∫  

＋  月カ〟∫′αd∫cα〃∫   

H： 2・2 J〉e作eαクαJ〟∫rrね  

1・2 ⊥γ0〃7α／〟C～dα  

1・2 Iγ00dwαrd7ααreO由Jα  

＋・2 0∫∽〟〃dαC∫〃〃α∽0用eα  

Totalnumberofspecies‥18  
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Floodplain fbrests of the southeastern coastalplain are typICally only semi－eVergreen，  

With evergreen Qu．laurUblia and Magnolia vi7官iniana asimportant canopy species but  

usually with more deciduous canopy species，SuCh as Qu．michauxii（SWamp Chestnut  

Oak），Qu．alba，Acer rubrum，Liquiddmbar so｝raCglua，Lh・iodbndron tu砂昨ra，and Npsa  

3ylvatica var・bifbra．Evergreen I如 q，aCq PefTea SPp．，and Magnolia vifginiana may  

beimportantin the subcanopy and tree understorey，While scattered Pinus taedaindividuals  

may persistin the canopy（and grow to great size）．   

Swamp fbrests，aS OppOSed to noodplain fbrests，are fl00ded fbrlonger periods or  

the year and usually more deeply，either by standing or slowly mov】ng Water・True  

SWamP fbrests are almost completely deciduousin the canopy，Whichis dominated by  

Tbxodium dLstichum and／or 坤SSa SpeCies．Smaller T ascendens（also deciduous）grows  

mainlyin shallow water at the edge of ponds．  

Vegetation Dynamics  

Most of the above－mentioned fbrest types are wellrecognized．The problemis with  

the hypothesized Upland Evergreen Oak Forest，Which may once have extended over  

the broad upland area between the Atlantic coast and the Gulf of Mexico（covering  

roughly the southern half of Georgla and northern two－thirds of Florida，plus coastal  

Strips along the Atlantic and the Gulf）but fbr which almost no representative stands  

remain・Canopy－Sizeindividuals of Quercus vifginiana（Figure6）and Qu．hem桓）haerita，  

plus Qu・laur拘Ha and shorter Qu．geminata，Can Certainly be fbund across this region，  

especiallyin northern Florida．Apparently，eVen Pe7Tea borbonia（Figure7）can grow to  

CanOpy prOpOrtions under favorable conditions．A canopy height of 20－25 meters fbr  

these upland oak fbrests seems typlCal，butindividualevergreen oaks to 36 meters have  

been fbund・’Nevertheless，eXamples of welldeveloped Upland Evergreen Oak Forest are  

exceedingly rare．The best example we have sampled so faris near Gainesville（Florida）  

and occurs on alower positionin s’1ightly undulatlng terrain．It has a canopy height  

Of over30 meters（whichis unusually high），a CanOpy COVer Of 85％，andis surrounded  

by successionalfbrest（i・e・deciduous or semi－eVergreen）withlarge evergreen Quercusindividuals．  

The main canopy dominant in this area seems to be euevcus hemisphaerica but with 

Qu．vbginiana also（see Figure 8）．   

The relev6s co11ected so far（Tablel）suggest three basic types of successionalfbrest  
Which might have evergreen potential・A plne－eVergreen type OCCurS On Sandy areas and  
COntains mainly Qu・V痩iniana，Qu．gemblata，and sometimes PefTea borbonia and even  

MagnoHa vみginiana（higher groundwater）in the understorey，allof which are slow－grOWing  

and may remain shorter than the plneS On pOOrer Sites．Such sites may developinto  

peinotrophic，mixed evergreen woodlands（orfbrests）ifle住undisturbed，but examplesillustrating  

this development are rare・A plne－deciduous successionaltype generally occurs on better  

SOils and typlCally develops，OVer 50－75 years，into＼a deciduous fbrest・The third type  

is the”Southern mixed hardwoods”type，Which may have some evergreen broad－1eaved  

CanOPy treeS・   

Succession of these types into an Upland Evergreen Oak Forest depends on various 

fhctors・In the southeastern coastalplain，Withits somewhatirregular preclpltation and  

recurrlng droughts，its young sandy soils exacerbating climatic dryness，itslow－1ying topography，   
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Fig．6．A remaininglargeindividualtree of Quercus vbginiana（With characteristic spreading  

CrOWn fbrm）in a semiAeVergreen，SeCOndary“Southern mixed hardwoods’’fbrest near Charleston  

（coastalSouth Carolina）．The presence of suchlarge，long－1ived evergreen oak treesin  

largely deciduous secondary fbrests strongly suggests the potentialfbr an evergreen broad－  
1eaved climax fbrest．  

and with recurring disturbance bylate－Summer hurricanes and／or winterice storms，Catenal  

and historicalfhctors become especiallyimportant．Itis perhaps unrealistic to expect  

an unbroken belt of potentialupland evergreen broad－1eaved fbrest ftom the Atlantic  

COaSt tO SOutheastern Texas．Evergreen broadrleaved fbrest should not be expected to  

OCCurinlow－1ying，Saturated soilor on the driest and／or most nutrienトpoor upland  

areas（which may support only dwarfbd evergreen trees or more commonly deciduous  

Quercuslaevね savannas）・With continuing disturbances，fhster－grOWing deciduous trees may  

maintain themselves qulte WellagalnSt pOtentially overshading but slower－grOWlng broad－  

1eaved evergreen trees，hence the concept of“Southern mixed hardwoods”as the potential  

Climax fbrest type．Recurrlng disturbance hasimportantimplications fbr the concept of  

potentialnaturalvegetation，Which haslargelylgnOred the role of disturbance・Without  

more data we cannot refute the view that“Southern mixed hardwoods”are the potential  
naturalvegetationqbut we believeitis stillan open question・   
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Fig．7．Unusuallylarge（20m）remaining Pe7Tea borboniaindividual  

in an otherwise mainly deciduous but species－rich secondary  

fbrest at Paynes Prairie preserve near Gainesville（interior  

north－CentralFlorida）．The secondary fbrestis dominated  

by Liquidambar so）raCiPua，Ubnus alata，and Cafya glabra  

（alldeciduous）but also containslarge，remainingindividuals  

Of Quercus vi7giniana（to 20m），Qu．laurifblia（to 25m），  

and Qu．hemLv）haerica（to 22m）．The potentialnatural  

Vegetation seems to be a diverse evergreen broad－1eaved  

fbrest of the upland type（mesic variant）．This fbrest  

area was once part of alarge cattle ranch．   



89   

Fig・8・A semi－eVergreen”Southernmixed hardwoods”standwith  

straightrgrowing，eVergreen Quercus hemLv，haericain the  

canopy，at San Felasco Hammock preserve near Gainesville  

（interior northrcentralFlorida）・A nearby part of the  

same fbrest area（photograph not available）had a canopy  

dominated by Qu．hemよ5Phaerica（30m，85％canopy cover）  

but with many deciduous understorey trees，SuggeStlng  

a successionalstatus・The potentialnaturalvegetation  

at this site seems to be a mosaic of typlCaland mesic  

variants of the upland type of evergreen Quercus fbrest・  
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Conclusion  

The American Southis now covered mainly by deciduous fbrests，Plne Plantations，  

Or SuCCeSSionalplne WOOds，eVen along most of the coastalplain・Even so，eVergreen  

broad－1eaved fbrests，eSPeCially with their romantic draplngS Of Spanish moss on spreading  

live oaks，Were a distinctive ftature of the coastallandscapes which were the historic  

OrlglnS Of Southern culture・Suchlandscapes are preservedin some areasin the fbrm  
Of urban parks and squares（Figure 9）as wellasin nature preserves and（1ess protected）  

State Parks and huntlng traCtS・Southern cultureis a product of the geographicJuXtaPOSition  

Of these exotic，eVergreen COaStallandscapes and the vast deciduousrfbrestedinteriorinto  

Which settlers advanced・In this respect，Southern culture had somewhat similar orlglnS  

as that ofJapan，Which also developed mainlyin a reglOn Of evergreen broad－1eaved  

fbrests．   

Evergreen broad－1eaved native trees are seen throughout the southeastern coastalplain，  

both asindividuallarge trees（perhaps planted）and as apparently naturalregeneration，  

Perhaps especially on poorer soils（mainly Quercus vねiniana and Qu．geminata）．Other  

large evergreen broad－1eaved trees can be fbund on more restricted sites．“Southern mixed  

hardwoods＝ seems a reasonable concept fbrinterior parts of the coastalplain，Where  

Winters are colder．Evergreen broad－1eaved fbrest，however，SeemS tO be the potential  

naturalvegetation，in the absence of recurrlng maJOr disturbances，OVer muCh of the  

Outer COaStalplain，eXCePtin saturatedlowlands（e．g．swamps and floodplains）including  

Fig・9 A park－1ike city square withlarge evergreen Quercus v吻iniana trees，in Savannah（coastal  

Georgia）．Such areas are commonin the main culturalcenters of the southeastern coastal  

reg10n・   
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the extensive MississIPpiRiver noodplain and delta，dominated mainly by SalLr and  
CeltLs species・   

The eastern and southeastern USA provideinteresting comparisons withJapan，due  

to similarlatitude，Climate，and vegetation・We hope to continue workingin this reglOn  

in order to develop date－bases which willpermit more detailed analysIS and comparison  
with other warm－temPerate fbrest reglOnS Of the world・  
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