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DATA ON PEOTOGRAPES

; (frontispiece) May 7, 1952 = T. 59 8., R. 35 E., Sec. 22 -
glades bayhead., The plants of this stand are Paurotis
poisonwood ?h ium), myrsine (Repanea), wax myrtle (Cerothammus)

and redbay (Tamalaj, ;

_Pig, #2 - April 15, 1952 - T. 58 S., R. 37 E., Bec. 9 - Shot NE from

tree marked (,E.Q) k

Fig. #3 = April 15, 1952 - Same area as #2 - Looking E. to edge of
Palme Vista 7l hammock.

Fig. ﬁ - ril 15, 1952 e T- 58 Sl’ R. 3’7 E., S&C- 8 - Sh-otl Of Pine
Area #2, Long Pine Key, looking NW from marked tree (7#20) on
Dark Hammock Road.

Fig. #5 - April 8, 1952 - T. 58 S., R. 36 E., Sec, 25 - Pine Area #i,
Long Pine Key, looking W. from merked tree (#11) on Sawmill Road.
Teller understory shrubs are dahoon holly (Ilex Cassine). Other
shrubs ere wax myrtle, redbay, bustic (Dipholis), s=tinleaf

Ch;ry%ﬂllum), Tetr ia, cabbage (Sebal), and rough velvetseed
EGuet scabra). _ ’

Fig. #6 - April 8, 1952 - Same area as #5 - Looking SW Trom marked
tree (#12). Understory of fire-pruned buttonwood (Conocarpus)

Fig. #7 - April 8, 1952 - T. 58 8., R. 36 E., Sec. 24 - Pine Area #1,
Long Pine Key, looking SW from 12' NW of marked tree (7C).
Lov pinewoods with pure saw palmetto (Serenca) understory.

Fig. 8 - April 8, 1952 - Same area @s # - Looking NE from 25' ¥.
of marked tree (7C). Open saw palmetto flat in pinewoods.

Fig. #9 - May 5, 1952 = T. 58 8., R. 36 E., Sec. 15 - Clump of willows
in deep pothole in pine woods. West edge of Crabwood Hammock.

Fig, #10 - April 30, 1952 - T, 58 8., R, 37 E., Sec. 4 or 5 - View
- of the loterior of Dark Hammock, long Pinme Key.

Fig. #11 - April 15, 1952 - T, 58 8., R. 36 E., Sec. 13 or 25 - View
of the west edge of Sawmill Road Hammock. Locking NE from 12
. W, of marked tree (#15).

Fig. #12 - May 6, 1952 = T. 59 S., R. 35 E., Sec. 16 - Trunk of & large
mahogany (Swietenia) in Big Mahogany Hammock.

Fig. #13 o }h}' 7, 1952 - T. 58 s., R. 36 E-, SeCO ll - LOOking across
savgrass marl glades at a bayhead north of Concrete Bridge.
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#1l - May 6, 1952 - Same as #12 about 1/2 mile E, of Big

Ma Hammock - View of one end of & small hammock (?) or
bayhead (7) in glades. This is cne of the rare stands in which
hammock species seem clearly to be replacing bayhead species

on a deep peat deposit. Individuals of bayhead species are

more abundant’ than hammock species at this site, but the specific
representation is about equal. Woody plants present are live oak,

cabbage, gumbo-1limbo (Ela%ium , poisonwood, bustie, cocoplum
r

- (Chryscbolonus), wex oyr redbay, sweet bay (Megnolia),

strangler fig (Ficus aurea), marlberry (Icacorea), lancewood
(Rectandra) and myrsine.

#14A - May T, 1952 - T. 59 S., R. 36 E., Sec. 16 or 17 - View
of bayhead trees on rows in Jennings plantation area looking
8 from Ingrsham Highway.

#15 - April 15, 1952 - T. 58 S., R. 36 E., Sec. 25 - Looking NNE
up Twin Bammock Glade from Long Pime Key Road. Saw palmetto
invading glades.

#16 - May 14, 1952 - T. 52 S., R. 37 E., Sec. 21 - Ragweed growth
on marl glades farmed for winter tomatoes - Barme's farm. South
of Long Pine a=.

$#17 - May 7, 1952 - T. 56 S., R, 37 E., Sec. 32 ~ View of west
side of bay-cypress head north of Cocoplum Bend, looking NNE
from INgraham Highwey across scrub cypress area,

#18 « May 13, 1952 - T. 57 S., R. 38 E., Sec. 29. Overstory pines

killed by fire 123-6 (March 1951).

#19 - April 15, 1952 - Same area as 2. Basal fire scar on pine
Just NE of turn of Long Pine Key Road.

#20 - April 29, 1952 - T, 58 8., R. 37 E., Sec. 16 - Pire-pruned
vild tamarind (Lysiloma) in pineland.

21 .- April 9, 1952 - Same area as #20 - Base of fire-pruned

poisonwood in pineland,

§22 - May 5, 1952 -« T. 58 B., R. 36 E., Sec. 23 - Fire marked
mastic (Sideroxylon) in pineland.

#03 - May 5, 1952 - Same area as #9 - Trees, white ironwood
(Bypelate) and wild tamarind, in pineland.

dob - April 8, 1952 - Seme area as #20 - Gopher apple (Geobalsnus)
in bloom on new burn, RSN
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dos - April 29, 1952 - T. 58 8., R. 36 BE., Sec, 23 or 28 -

View of broom gress (égg£g$ggggj growth on a one-year old
burn., Looking S8E from 30 of merked tree (#29) on east

side of firebreak for fire 123-12 (June 1951).

#06 - May 1k, 1952 - Seme aree a8 49 - Another view of broom
grass growth on this burn., Looking WSW towerd the east edge
of Crabwood Hammock.

7 - May 6, 1952 = T. 59 5., R 35 E., Sec. 3 or b - Looking
SW from 100 yerds N of red merker on glades buggy trail NW from
end of Canel Road. Dense fire-induced growth of pslmetto.

fo8 - Mey 26, 1952 - T. 58 S,, R, 36 E., Sec, 30 - Severe edge
demage (fire 123-14, May 1950) to southeast corner of Little
Royal Palm Hammock, Long Pine Key.

§29 - April 9, 1952 - Seme area asb #20 - Small hammock area
that turned a pinelend ground fire.

#30 - Seme as Fig. #1.,

431 - April 30, 1952 - Same area &s 210 - View of the east end
of Derk Hammock, Long Pine Key, looking N, from 35' N. of marked
tree '#25).

#32 - April 30, 1952 - T. 58 8., R. 37 E., Sec. 15 - View of
burned-out interior of Paradise Key, looking E. from marked
tree (#31) on old road to south end of Paredise Key.

#33 - April 30, 1952 - Same area 885 #10 - Basal fire scar on
2 large mastic inside Dark Hammock.

#34 - April 30, 1952 - Same aree as #32 - View of fireweed growth
of sumac (Rhus leucantha), Paradise Key, looking NE from 35' N.
of marked tree (732). :

#35 - April 30, 1952 - Same area as #0 - Live oak invesion of
pineland near Dark Hammock, looking WSW from 10! N. of marked
tree (#26).

#36 - Same as Fig. #3.

#37 - April 15, 1952 - Same area as #2 - Encroachment of hammock
vegetation into fire-protected pineland, looking E from 20' ENE
of marked tree (#17).

#38 - April 30, 1952 - Same area as #i - Hemmock nucleus around
g large sink hole,

439 « May 5, 1952 - T. 58 S., R. 36 E., Sec, 23 - View looking We
peross Hidden Glade, Long Pine Key, at gouth end of Turkey Bammock.
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JA0 - April 29, 1952 - Same area as 7% - Smell hammock of wild
tamarind in pineland, Long Pine Key. Looking WNW from Dark
Hammock Roed L' NE of marked tree (22).

1 - May 7, 1952 - T. 59 8., R. 36 E., Sec, 13 or 14 - Interior
of burned-out bey-cypress head, :

f42 - Seme as Fig. #lk.

43 - May 7, 1952 - Same erea as #4l - View of burned-out bay-
cypress head looking S, from Ingreham Highway.

) . May 26, 1952 - T. 58 S., R. 36 E., Sec. 29 - View of ruins
of burned-out bayhead two years after fire 123-1k (May 1950).

#45 - May 14, 1952 - Seme area &s 7%l - Close-up view of the edge
of a burned-out bay-cypress head. The interior now occupied by
a growth of willow.




SUMMARY

The present report provides the results of recent field investiiga-
tions of the effects of wildfire upon the vegetation of Everglades National
park. This project was carried on in the winter and spring of 1951-52 at
viach time the suthor held a temporary position as Fire Control Aid in Ever-
glades National Park. Earlier field investigaetions in south Florida by the .
suthor supplied much of the originel deta presented here, end provided a
packground of knowledge of the erea without which the present work would

have been impossible.

The informetion presented is divided into four sections as follows:
Fire history of the Evergledes National Park area; Description of the burnable
vegetation types; Effects of fire on the burnable vegetation types; and,
Conclusions and recommendations. The following paragraphs summarize these

gections.

I. Fire History - An attempt is made to reconstruct the history
of fire occurrence throughout the geological existence of south Floride in
{ts present relationship to sea level. Evidence is presented which strongly
suggests that netural fire has been a constant factor affecting the local
distribution of vegetetion types through the ages, and that the arrangeument
of plant cover types has probably always been similar to that seen today.
Fire frequency is believed to have increased as gboriginal peoples occupied
the area. With vhite settlement ceme another merked increase in fire frequency
and also en increase in the severity of fire demage as drainage lovered water
jevels in the Everglades. Records indicate severe and widespread fire in
gouth Florida for more than 1/3 of the years between 1900 and 1952. A half-
century fire chronology compiled from the scientific literature, from news-
peper accounts and from interviews with local residents is given. A summary
of reinfall records since 1900 is presented. Examination of these data in-
dicates that the Lake Okeechobee-Everglades system is no longer an effective
drainage unit, and that water levels and fire danger in Everglades National
park now depend entirely on rainfall south of the Tamiami Trail. This section
is concluded with an account of fire occurrence since the establishment of
gverglades National Park including & mep of fire occurrence by years, and a
greph of fire occurrence by months in the two chief fire types.

II. Description of Vegetation Types - This section presents ac-
counts of the following burnsble vegetations: Rockland pine forests;
tropicel hammock forests; bayhead forests; and Everglades marshes. For each
the description includes as detailed a survey as is possible from data at
pand of: The plant species and general aspect of the vegetation type; the
major variations noted from stand to stand through south Florida; the factors
vhich appear to govern locel occurrence of the vegetation type; and, the
mjor gaps existing in our present ecological understanding of the vegetation
type. It is emphasized that present knowledge of the vegetation of Everglades
Netional Park is incomplete and that these gaps hinder understanding of the
effects of fire upon the plant cover.

I1I, Fire Effects - For each of the above cover types a discussion

is given of fire effects upon the soil and upon the pleant cover. Recovery
of the plant cover after fire is discussed, and the influence of fire upon
the successional relations of the plant communities is analyzed.




Pinelend firee remove the ground cover vegetation and prune back
the ehrubs of the hardwood understory leaving bare limestone. The fires
are ground fires which do not ordinarily kill the overstory pines. Recovery
after fire 418 rarked by an outburst of bloom of the gmall pine woods
herbaceous plents, and Dy stands of tall broom grass On one—year 0ld burns.
A single fire kills few hardwood shrubs. The roots of these shrubs are
deeply driven into the limestone, and are protected by it. They soon send

crown-sprouts and most individuals show a typical meny-stemmed growth-
¢orm brought about by frequent fire-pruning. Therse is some evidence that -
pardwoods tend %O be eliminated from the pineland by frequently recurring
fires, and %0 be replaced by an understory of low palms, especially saw

palmetto.

Two kinds of fire effects are noted in the case of hardwood
pemnocksl 1.) pruning back of the hemmock edges; and, 2.) complete hammo ck
destruction occurring when fires ignite the organic soil deposit of the
pemmock. IB the latter case the trees of the forest cenovy are commonly
Klled by fires burning sround their roots, or later windthrown due to loss
of supporting goil, Recovery 18 long-delayed in the case of complete burn—
outs, and som® of the more sensitive epiphytic orchids and ferns may be

108t entirely. In early stages of Trecovery, nemmock interiors become clogzel
vith a rank growth of fire weed ehrubs and vines.

Firo provents succession of hardwoods into pine forest by fire—
pruning hardwood shrubs and cutting back hammock edges. In the Long Pinc Key
aroa of Tverglades Netional park this succeesion is rapid in the absence of
fire, Here & fiyre-free period of 15 to 25 yecars is considered sufficiont
to ceteblish & continuous young hardwood forest on most pineland sites.

Fire effects upon the bayheads of the Everglades arc similar %o
thoge OB upland hammocks, but more sovero., These tree iglends occupy 40CP
doposits of combustible peat and thoir occurrencc requires the elevation
above the surrounding marsh which the peat mass provides. Fires remove
the peat entirely commonly leaving dburn—out ponds, and & long period of plant
guccession must occur before bayhead forest can pgain occupy the site. Where
these peat burn-outs result in establishment of vonds, they have the bene—
ficial effect of furnishing a dry-season refuge for many glades water animals.

In savwgrass glades fire damage 1B sevsre only in the muckland
eroa little of which now remains south of the Tamiemi Trail. It is probavle
that over & period of ycars gawgrass fircs have decreased the water storage
cepacity of the Evergladcs by destruction of the peat end marl seal oveT
the highly perneeble undcrlying limcstone. Over most of the merl scil gladcs
of tho park no definitc fire effect cen be indicated. HMuch more infornation
on tho ccology of tho nony specics of sedges and grasses which comprisc thc
gq-crglaﬁcs vogetation ig necded before fire cffccis on gctand composition
can bo gatisfactorily studicd.

With drainagC puch of the Everglades area has becone suitable for
{nvasion by woody plants, especlially willow and the woody speciecs of the
hoads. ZFiro acte to restrict this forcst extension into tke nmarsh. In
1te of tho scverc fires of tho last twenty years plant succession has
entircly changed the aspect of considcrable areas, from open norbaceous
parsn to scruboy thickets.

o




1V. Conclugions = Fire is a natural environmental factor in
Everglades National Park, Flimination of fire would result in eventusal
dissppeerance of the fire-maintained cover tyvoes, the plne forest and
_Everglades march prairies.

The severe and frequent fires occurring under present altered
conditons are rapidly eliminating the hardwood forest types, and seem capable,
glso, of causing degenerative changes in the fire types. It thus secms im-
perative that en attemot be made to control all fires in the erea with special
efforts to protect thc tropical hammock and bayhead vegetation.

Reostoration of former water levels on the glades would change the
nocossitios of fire control, and should bring about a situation in which only
aroas of special use or intercst need be guarded fron fire.

Careful long-term ettention should be given to the study of fire
effects on vegetation of Evorglades National Park with particular concentra-
tion upon the problem of fire effects upon the stand density and composition
of tho sub-climax firc typcs., A program of investigation designed to moet
thie noed is outlinecd,

The firc problen promises to romain onc of Yoy importence in
Evorglados Nationel Perk, ZEnlightcned admiunistrative procedurcs will roguiroe
s background of full information on all ==rct. of firs effects in the area.




Tree island with a clump of tree

saw-palmetto (Paurotis wrightii)

in sawgrass glades
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Resume of Research Time

The field investigations upon wnich this report is based were
carried on over the period November 26, 1951 - June 18, 1952, During
this time the suthor was employed as & GS-3 Seasonal Fire Control Aid in
grerglaies ¥ationsl Park, Field work was thus subject to some interrup—
t4ons, particulerly in times of fire emergency, by calls to perform the
gore usual duties of s Fire Control Aid. A few days earlier in the period,
and porning hours during the monthe of 4pril, May, and June, 1952 were
devoted 10 field work directed toward the completion of a study of the

ce and ecological distribution of breeding-bird populations of the
region, begun in the summer of 1950, Such a division of research time
was ggreed upon in discussions in June 1951 when the fire effects study
vas first plenned. A total of 123 days or parts thereof were devoted to
field study of fire effects. This total includes many licu days spent

{n the field.

Pty B o WA aFes

Previous to the above period of employment the author had spent
pine months (June = August 1950, Feoruary - July 1951) in ecologicel field
work in southern Florida, ae a National Park Service Collaborator. During
tho fire emorgoncy of the spring and early summcr of 1951 scveral periods
totalling sbout ono month were spent as an emergency fire fighter, per-—
pitting first hend observation of glades and pincland fircs and thelr
effects. Field notes and experience gained from earlier work worc con-
gtantly drawn upon in the preparation of this report. Vithout this back-

particularly in knowledge of the regional flora, Progress in the
study of fire offccts would have becn much more difficult.

- W

The initial work of precparing the report, including investigation
of evellablo U terature and intervicwing local rosidents as to past fire
nistory of the arca, occupiecd five wocks in July and August 1852, spont
in South Florida. Scvoral monthe of additionzl time in the £all and winter
of 1952-53 spent at tho University of Illinols wers devoted to completing

tho raport.
STUDY METHODS

r Shortly aftor the beginning of tho present study it was-dccided
] that tho tinmo aveilablc could best be spent in obtaining an cxtensive

quajitative gurvey of fire effects rather than in making intcnsive quanti-
tativo studios of plots in perticuler burncd arcas. Scveral rcasons con-

# gributod to this decision.

1. Difficulty of detcrmining the fire history of any
particular site.

2. Lack of adeguate ecological information on the vegeta-
tion whicn makes up the most important fire—tyves.

The sbove difficulties which now hinder study of fire effects
in Bverglades -tational Park will be discussed later in this report, They
peke the obtaining of relisble data on the guantitative effects of fire
on stand density and comvosition well-nigh impossible at this time. I

-6~




nscious that quantitative deta are needed to complete the

gz fully €O

plcture presented here; and sware that important fire effects may be
conceﬂlﬂd- from this qualitative purvey, however painstexing. A study
progran calculated to meet this need is prescnted atb the end of the repori.

The qualltative survey undertsken hed as its object the collecting

of j,nfomstion bearing on the following gquestions for ecach burnable vegetae-

tion type:
1, Vhat offect docs fire have on the soil?

2, ‘hat is the effect of burning on the vegetation, including
plents killed end injury to thosc that gurvive the fire?

3, Vhat are tho najor featurcs in the recovery of the vegete—
tion after fire?

4, VWhat would be tho probable course of development of tho
vegetation in tho abscnce of fire?

With these points in nind all major burns of }movn age were

incd and notes werc obtained on fire offects and recovery after fire,
as lists of the plant specics of thc areas, Arcas froce of fire
gor tho five yoars covercd by Zverglades National Park records were studied
noting the developnent of vegetation during the fire-free interval and
evidence of eerlier fire, A number of people with long field experience
ip the Zverglaies region were interviewed in order that their observations

peliefs concerning long-tern fire effects in the region night be putb
on the record. Finelly, some of the literature perticent to the problen

was exaninod end the pibliography sccompanying this resort compiled.

as VO].].
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Introduction

™re and water, two of the four "primary elements” ol the ancients,
ere malters of the utmost present day importance in Evergledes National Park,
Interaction between fire and water played a major role in shaping the Ever-
sdes landscape. Disruption of their natursl balance by ill-conceived land
use practices of the past forty years has brought the entire region to the .
{nt where 1its survival in eny condition resembling the originzl is seriously
in question. The ecological problems which pose this question are essentially
problems 4n the control of fire and water. It 1s not too strong a statement
to say that all hope for the future of Everglades National Park rests in thelr

propgr managansnt.

This report is a survey of the effects of fire in Everglades National
Park, Or, mOTO exactly, it is a survey of the effects, primarily upon vegeta—
tion, of a few recent fires, together with an attcmpt to synthesize from all
availsble fragments of evidence a clearer concept of the total ecologicel role
of fire in the area, The writer's aim has been twofold: to array information
now at hand in a meanner designed to lead to its practical application; and,
to provide a foundation for future study, In a region such as this, where
published information on plant ecology is extremely sketchy, and where reliable
records of fire-history are virtually non-existent, conclusions formed from a
giy-months study of fire effects are necessarily tentative in lerge part.
gope talent in the employment of the prayerful neducated gucss" is reguired
for one to be able to present a revort at all, Throughout, however, I hawe
felt the strong necessity of keeping information of verious grades of re—
1iebility sternly categorizod, It is hoped thus to avold thc downhill leap
¢rom insufficient data to unvarranted conclusions — so easy and frequent a
hop in the Evorglades, a country half-destroyced before it was even half undcr-

gtood.

To date in South Florida the approach to the problem of wildfire
has been governed by attitudes more often emotional then realistic. The
debate, both written and spoken, which has gone on 2t length uncder these
conditions has been largely unencumbered by facts, and has been vastly more
heated than enlightening., The crying present need is for more and fer more
realiable information as to just what fires do here in differcnt vegetation
types and under differcnt conditions. It is intendcd thet this roport will
providc a contribution in that dircction.
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* fiable, however, because of the theoretical impor

I, FIRE HISTORY OF THE EVERGLADES NATIONAL PARK AREA

A. Introduction

South Florida is perhaps unique in that it has had more fires and
xept less account of them than any other section of the country. This
questionable distinction of the area placed rany & roadblock in the path of
the investigator who, arriving on the scene at tnis late date, attempts an
inquiry into the effects of fire. One reason for this casual attitude has
been the very frequency of fire. The belief is widespread that wildfire is

an intimate and perhaps & necessary pert of the natural order in south Florida

rather than an exceptional or catastrophic event. Over and over one hears
such statements as, 'This country alweys has burned and always will. Anyway

fires don't hurt anything here."

In truth there is much to justify this view. Within a few weeks
after fire the gledes are green with sawgrass shoots, and the pinelands full
of flowering herbs and new grasses. Even the scaers of burned-out hammocks
are soon hidden by & rank growth of fireweed shrubs and vines. To a not
overly careful observer it must seem inconceivable in many cases that the fire

can have done any gignificant demage.

These locel conditions - freque~t and widespread fire, fire which
often had little obvious effect, and a === w ldernecs area vhere fires might
burn undiscovered for days without threat to any works of men - have long
retarded any serious consideration of fire effects. The succession of severe
fire yeers within the last decade finally brought the problem to general
attention. The reslization has that, whatever its previous ecological
role, wildfire has gained & nev and menacing importance under the radically

altered conditions of present day south Florida..

In consideration of fire effects it is important to reconstruct
the history of fire occurrence in the area 85 fully as possible. This section
of the report is an attempt at such a reconstruction considering the fire

nistory of the region in four periods:

The pre-aboriginal period.

The period of aboriginal occupation of south Florida.

The period of intensive occupation by white man
beginning around 1900.

The period 1948-52, for which detailed records of
fire occurrence &are gvaileble.

Obviously any comments on the first period are entirely conjectural,

based on backward projection of certain present day characteristics of the
area, Comments on the second period are also largely educated guesses, plus
fragmentary early records. I believe that these mental exercises arc Justi-

tance of determining about -
how long fire has been 2 major ecological factor in south Florida. For the
third period considerable information has been collected including weather
data, accounts from the scientific literature, newspaper reports, and

personal reminiscenses of residents with

much field experience in the area.




This material, however, ig extremely scattered and scanty when applied to
the picture of fire occurrence throughout the area for this period.

B, Fir the Pre—gbori eriod

It is of some importance to an understaniing of the area to attempt
to determine whether or not wildfire was & mejor ecological factor in South
Florida under original conditions prior to any human occupancy of the region.
Although a definite enswer is pot within reach here, consideration of geolog-
1cal and peleobotanical evidence as well as characteristics of the present
vegetation permit certain reasonsble inferences to be drawn.

1. The Geological Background - Deteiled studies of the geology
of South Florida heve been presented by Perker and Eoy (1943), Parker and
Cooke (1944), and Cocke (1945). These accounts chow that throughout the
Ploistocene Ico Age the Florida peninsula was altornately flooded by ghallow
cozs end oxposed boyond 1ts prescnt shores, as 6ca 1evel rosec and fell in
response to glaclel controls, Sea levels were below present sea level during
each of the five major 1ce sdvances of the Pleistocene. During each of the
four warmer {nterglacial periods melting back of the continental glacliers
increased the volume of water in the oceans and submerged much of the Florida
peninsula. High gtonds of the sea zre well narked by marine terraces end old
shore linos in tho southaastern coastal plain at elevetions from 270 to 25
foet sbove present sea _esol. During the high stand of the sea of the inter-
glecial period botwoen the third ead fourth Pleistocenc glaclations tho
limestones, which occur at or noar she surfoce in South Tlorida, worc de-
positod. Tho corrcsponding low stonds of the sca during tho five glacial
periods arc morc difficult to investigate, and littlc sgrecment cxists as
4o their distoncc below precsent sca 1ovel., It is probable, however, that
gea levels at these tines were sufficiently low to empty Ploride Bay ond
estnblish broad lend connection between the Tioridn Yeys and the mainland;
and it is extrenely unlikely that they were low enough to esteblish any sort
of land connection between South Floridzs and Cubn or the Bahemas, The lower
end of the peninsule gouth of Lnke Okeecnobee Wos srundated by the Fenmlico
Sea of the fourth interglecial voriod (Cooke, 1945: Flg. 47), and last
elovated at the omset of the sccond Wisconsln gleciation (the 1nst glacial
odvonce), sbout 50,000 yoars 2&0 sccording to the asunl time scrlc given for
tho Pleistocano (Schuchort and Dunber, 1941: 160). This scts an absolute
“time linmit for formation of the prosent soll mentlc snd for invasion of thoe
area by ite prosont plant and eninal 1ife. The nost recent geologicel cvend
hns becn ~ rise in soa level in the post—-glacial neriod with a conscquent
roduction of South Tlorida's land arca, ~nd rc-isoln~tion of the Florida Zcys.

2. The Paleobotonical Rackground - Studles of foseil plants give
ue no resson 0 suspect that the group of plant svecies which occupied
South Florida ofter its last Pleistocene gubmergence veried much in compo-
gition from that found today. ieny of the tropical forms which characterize
South Florida's present flora heve s long fossil history in the goutheastern
United States, <oT example Berry's (1930: 41-47) lists chow 31 genera of
the Lower Eocene vilcox Tlora, largely from sxcovations in western Tennessce
and Kontucky, which now occur in the United States ornly in South Florida.
In £11 327 of thc genera of woody plonts in the present South Tlorida flora
arc kmown from thig foseil flora of €0 miilion ycars ago., Braun (1950:
451-455) gives o genercl summAry of tnc fossil rccord of plants for latc

~10-
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The record indicates an early period of warmer
and sub-tropicel plents occurred far north
time there was & gradual

cooling of climates and & southward ghift of vegetation zones. The fossil
flore from the late Pliocene Citronelle formation of the Gulf Coast in west
Florida closely resepbles that found in the same area today (Berry, 1916)-
This indicates thel by this time (sbout one million years ago) tropical forms
in the flora of the southeastern United States must heve been confined %o

pa:ﬂ.nmlar Florida.

Megozoic and Tertiary time.
climates during vhich tropical
of their present 1inits., PReginning in Miocene

As has been mentioned, the Florida peninsular guffered extreme

es in area during the Pleistocene. In general, however, the periods
of grestest 1and emergence from the sea were times of cooler climates and
the periods of submergence times of warmer climates, 80 that it secms
probable that the tropical flora was able to maintain a continuous foothold
on the paninsula. moving north oT gouth as compelled by changes in the
climate and erea of its range. TBO latest elevation of South Floride marks
only one more gtage in its migrations vefore changing climates end landforms.
Through tho ages there has doubtless beon continuel chenge in the specific
compoeition of this isolated flora with loss of species by extinction and
arrival of nev gpecies from the West Indics. 1t socms unlikely, howovVCT,
ttat any significant changc has occurred in the relatively short i4nterval

= ;;oab-gla.cinl time.

: 3, The Prosont Vegetation = ¥ may now &sk 2 question moro diroctly
pertinent to the fire history of tho arca. if the plant specles prosent have
evidently undergone 1ittlo rocent changC, what of the vegetation types they

form?

Tho ccological plcturo of presont dey South Florida shows & bo-
wildering mosaic of vegetation typoe somo of which scoem to bo successionally
rolatcd. 4s will be discussod lator, tropical nardwood forest rapidly oc-
cupies pino forost ercas; and bay and, in somc Ca8C8 mangrove swemp forcsts
tond to invado sawgrass preiric arcas. 1t scoms obvious that thc status guo
could not he long maintained unless some ecological factor operated %o

eriodically return large areas 0 2 gub—climex condition. At the present
time fire is such a factor. 1t true becomes of interest to examine the
availsble evidence to see what 1t may indicete concerning the occurrence of
natural fires in times before any humad occupancy of South Floride.

4, Iightning Fires = Up until two years ago oT less the answer
to the question "does naturzl fire occwr $n South Florida?” would have been
n¥o." There was & atrong belief that lightning fires did not occur, and in
the absence of eny direct evidence O the contrary thi '

cepted. Ome foature of the newspaper cove
been the goarch for other cxplenations for fires ocecurring in remotc scctions

of tho gledes, which has produced some noteblc flights of fancy. This a8=
gumption that natural lightning fires were %00 infrequent to be of congequence
hae hindered understanding of the role of fire in south Florida, a8 well as
planning for fire control. TFoT example, seversl guthors (Small, 1924, 19303
Beard, 1938; Tzler, 1952) have considered the present vegetation, accepted
the belief thab natural fire was Tare or sbsent, and concluded, quite
logically with the assumption that a continuous broad-leaved forest must

]l
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once have existed in south Florida., Egler's comment (op. cit.: 226) is
jeal, P"In short, the vegetation of south Florida during late Pleistoccne
pre-Indien times may have been a dense evergreen broad-leaved tropical

,ju.‘ngle.-.u"

With tho establishment (in 1951) of two fire lookout stations
overlooking large sawgrass arcas in Everglades National Park it soon bocame
evidant that natural fires caused by lightning do occur froequently. Severel
fires wero secn to start from observed lightning strikcs in sawgrass and in
trce islands of the Everglades. In all, lightning was the rcported causo
of 12 fires in 1951 and of 11 in 1952 (up to July 1). Some of thesc fircs
woro extinguished by rain which eccompanicd tho olectrical storm, but among
thom are also somo of the msjor fires in the history of Everglades National
Park, -Too few data are at hand to permit ruch to bo sald about the scasonal
occurrence of Ivergledos lightning fircs. But the "dry storms" which sct
them appear at prosent to boc a phenomenon of the very end of the dry scason,
0f 23 lightning firos roported to date threo occurred in late May, 16 in June,

and four in August. -

¥ith tho cstablishnent of the proscnt inportanco of lightning-
ceusod firos it becomcs reasonsblc to assunc that they have becn a continuing
factor throughout the geological existence oI South Floridas, and that the
fire-maintained cover types have been a contimiing feature of the South

Florida vegetation,

(A word of caution may be needed here. Yith proof that lightning
fires do occur comes the natural tendency to attridute gll unexplained fires
to lightning. Such overemphasis will serve the problem of understanding
fire in the area as poorly as the earlier reluctence to consider the possi-

" bility of lightning fires.)

5. Tndemic Plants — One of the characteristics which makes the
flora of South Florida so interesting is the group of plant species which
have originated in the region. . Small's Manuol of the Southeastern Flora
(1933) shows 103 such species that have evolved in South Florida. These
are distributed in 31 plant families and 66 gencra and include plants fron
both tropicel and south tcmperate zones. Alrost all of them are herbaceous
plents or low shrubs. Examination of the habitats of these spocies gives
us important additional ovidence of long ages of natural fire in South
Florida, Teble 1 shows the distribution of these specles eccording to the
vegetation types in which they occur. Hotice that well over half are linitecd
to pine forest arcas, and in 2ll 70% of the specics occur in vegotation

types that today aro meintained by fire.

Differentiztion of new svpeciss requires geographic isolation of
populations under new ecologicel conditions to which they become ad justed
through a long period of natural selection. The evolution of low-growing
plants of the kind which meke up this unigue South Iloridian group certainly
required that their sub-climex nabitats remain constant for a long period,
and this in turn required recurring natural fire. (Or other naturel distur-
bence, of course, but firo seems the oaly likely factor)., Tor exanple, atb
the present time almost all of the endemic pinewoods spcclcs are gshaded out
by invading hardwoods in pine forcst arcas thet arc froe of fire for 2os
little as five yesrs. It is auitc cleor that they could mot have ovolved

<38~
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No. of Endemic

Vegetation Type Plant Species

Pineland 58
msBLE It Teologlcal . Hemmock s
Digtribution of Endeonic
Plent Species of South Everglades ‘i
Florida ——

Other (Strand, 9

Nangrove, Etc.)

1¢ natural firo had been absent, or even of irreguler znd infrequent occurrence
in the reglon. Their cxistcnce as distinct specics is inescapable proof of
ages of regularly recurring natural fire sufficient to maintain large areas

of sub-climaex vegetation. It can thus bec said with sonc assurance that the
aspect of the vegctation of South Florida probably ncver differed rmach fron
that pictured in ‘the earliest historical accounts.

¢, Indian Fires.

The arrivel of aboriginal populations in South Florida has not been
accurately dated, Discovery of Mman remains in devosits at Vero Beach, '
which are referred to ths Pamlico Inter-glacial stage (Cooke, 1845: 305~7),
may indicate that sborigines occupied the lower perinsula almost as soon as$
the receding waters of the last interglacial sea rade the area aveailabdle.
1t is probable, however, that with the estsblishment of aboriginal populations,
the picture of fire occurrence in south Florida was considerably modified.

The following passage from the Journal of a 16th ceniury South Florida tourist,
Alvar Nunez Cabeza dc Vaca, is quoted by Small (19 g:8)

NThose from further inland have another remedy.....which is %o g0
gsbout with a 7irebrend setting fire to the plains end tinmber so as to drive
off the mosquitos, end also to get lizards and similar things which they eat
to come out of tho goil., In the samc manncr they kill deer encircling them
with fires, and they do it also to deprive the enimals of pasture, compelling
them to go for food where the indians want."

Beler (1952: 206-7) devotes considcrable attention to an analysis
of the probablc effcct excrted on South Florida vegetation by aboriginal use

of fire. He mekes two main points:

1 « Tho sum offcct of Indian fircs was to modify thc continuous
preo-indian Swamp ~orosts" croating a mosaic of vegetation
typos similar to that seen today (i.e. pineland with scattored
hardwood hammocks, sawgrass prairic with scattored trcc islands).

5 = Indian fircs werc likcly mos® frequent early in the dry scason,
occurring at a timc whcn orzanic soils and hardwood hemmock
vegetation were still too wet to bura, and hencc causcd less
destruction than fires later in tiic dry scason.

<18
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In the previous section compelling evidence has been presented
te show that pnatural fires must have been sufficiently frequent in south
Florida from the earliest times to maintain large areas of sub-climax vege-
tation. I do not, therefore, see the need 1o invoke Indian fires &s a major
factor in the origin of these fire-maintained types. I agree, however, with .
Egler's assumptions that Indians were probebly free and careless in using -
¢ire; that Indian fires were probably frequent; and that they probably tended
to occur as early in the dry season as S&wgrass would burn.

Concluding, there is reason to believe that fire incidence in
south Florida increased sharply es early Indians beceme established with the
addition of their fire-hunting and escaped fires to the recurring natural

fireB.

D. White Men Fires

One of the statements in Egler's (ibid.) esnalysis of the history
of fire in south Florida with which I cannot agree i8 the following: "The
chief difference between Tndian fires and White Men fires: Indians burned
with no conscience, as soon as things would burn. White Man with a conscience;
only delays burning. .." Though perhaps true for many areas this view does
not hold for the behavior of the white uan in south Florida. In the Everglede:
area white man's incendiary ectivities heve beggared those of ble dusky
prothers. I believe that the frequency of man- caused fires proseoly -n-
creesed sharply as whites replaced aborigines in the area. White man in
south Florida burned freely for every reason that the Indian did, and for scme
all his own. Even today with the present finally awakened fire-consciousness
onee does not go long in south Florida before hearing of fires set to kill
mosquitoes, kill rettlesnakes, clear out the brush, drive out game, create
fresh pasture for cattle or deer, etc. Burning to locate gator holes in
gawgrabe areas was a common practice of commercial hide hunters. In a copy
of an interview on file at Everglades Netional Park Headquarters, Mr. Loren
Roberts describes the burning of the Ingrsham Prairie behind Cape Seble by
gator bunters about 1602. Add to these frankly indendiary fires those which
spread more Or less accidentally from farming and lumbering operations on the
esstern rim of the glades, and an imposing picture of fire occurrence for

the white man's half-century in south Florida is obtained.

Prior to the establishment of Everglades National Park little or
no attempt was made to control fires on wild 1ends. Fire protection activi-
ties of local end state agencies were confined for the most part to guarding
developed lands against wildfire. Their universal protective maneuver was
(end is) backfiring, and it is at least to Dbe suspected that in some instances
the backfires themselves have spread widely to adjacent wild lands. In
south Florida white men certeinly did not, "With smug righteousness,..forbid '

a1l fires" (loc. cit.)

As white occupation became established, the drainage of the glades
began, and with lowering water levels the increasingly frequent fires did
jncreasingly severe damage. Everglades water 1evels were lowered both by
Jocel direct drainage, and by the diking of Leke Okeechobee (complete in 1935)
which cut off the slop-over that had formerly drained off to the south and
mey have provided an important source of water for the glades. The drainage
of the Everglades has been discussed in detail by others (see Dovell, 19k2:
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132-161, also Twrmer, 1942; Bestor, 19L42; and HerT, 1943), and will not

be taken up here, except for the following swmmarizing statement:

"mhe erterial canal system of the Evergledes was begun
about 1905, The beginning of the construction was along the
coast working toward Leke Okeechobee. Conrection with Lake
Okeechobee was made between 1916 and 1920 for the various
canals. I believe that you could say that drainage was partially
eftective after about 1918.," (Johnson, in. 1itt.)

Since drainasge began to be effective, & pettern of increasingly
gevere fire has developed. Under present conditions the lover glades may
be completely dry for months in dry years, much extending the period of
eritical fire danger. Previously & sort of balance had existed, with the
generally higher water levels acting to restrict both the extent and severity
of fires. Dry years with severe fires and much destruction of orgenic soils
; : and hammock vegetation undoubtedly occurred, but it can be safely assumed
that these were rare. Fires under the altered copditions brought about by
drainage have been notable in two respects:

1. Destruction of organic goils, which in turr nhas cGecr=ased the
wvater-holding capacity of the glades due to the loss of the peat
- and marl seal over the highly per—=: ~le underlying limestone.

L T

2. Widespread destruction of hardwood forest vegetairon, both
upland hammocks and tree islands.

A chronological summary of fire occurrence in south Florida for
the period 1900-19L48, and & table of rainfall records for the period 1900~
1952 at 14 weather stations in the lake Okeechobee-Everglades region are
included in the Appendix. A brief discussicn of the rainfall records follows.

- e A WA DE

Table 8 (see Appendix) shows the reinfall recorded at lh veather
stations in the Kissimmee River-lake Okeechobee-Everglades drainage for
all years in which reports are available over the period 19C0-1952. It is
compiled chiefly from data given in the Floride Division of Water Survey and
Research publication Observed Painfall in Florida (1948). The 14 stations
surveyed are distributed over the arainage vesin from Kissimmee pouth to
Homestead and Everglades City. They were selected as the stations with the
most complete records, giving most complete geographic coverage of the south
Florida region. In several cases, &5 indicated in the table, geps occurring
in the records of the 14 original stations have been filled using data for the
gsame year from another nearby station. The average rainfall for each station
is shown as well as the minimum rainfall, maximum rainfall and the years of
minimum and meximum rainfall for each station, In addition en annual average
rainfall figure for the region has been calculated for each year in which
reports are available from five or more of the stations.

B

In the table rainfall data are broken down into 12 month periods
extending from Mey 1 to May 1. The annual figures are thus arrenged in what

15
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may be called ®biologlcal years" rather than in calendar years, years eXs
tending approximately from the beginning of one rairy season to the beginning
of the next, This appears to me to give = much clearer picture of the re-
1ation of rainfall to fire denger in South Tlorida than does the usual pres-
entation. The severity of fire denger in amy late winter — spring dry season
is largely dependent on the rainfall of the immediately preceding summer -
£gll rainy sesson, In instances where extremely wet years have followed
extremely dry yeers, a8 has often been the case in southern Florida, some
confusion has arisen regarding the true date of the bad fire year in the
period, In addition rainfall data presented in the usual manner often obscure
the real severity of a drought period by lumping it with thb succeeding rainy
season, rather than the preceding omne. A good illustration of both these
effects is provided by rainfall data for the years 1930 through 1932, This
gpan included two rainy seasons of well sbove normal rainfall (1930 & 1932),

and one which was greatly deficient (1931), Various South Tlorida stations

reported the following:

1930 1931 1932
Canal Point 63.29 39,87 67.91
Belle Glade 62, V7 42,57 65,09
Miami 73.E1 60.87 79.90
Coconut i‘rrove 69.96 50. 61 64,75
_Pennsuco 76. 50 65.35 83,92
Oon the basis of these figures by calendar years 1931 is indicated as a dry
year at some stations and normal oT slightly above at others, It does not

look like a year of extreme fire hazard from these data. Compare, then, the
picture when rainfall is shown for the years vay 1, 1930 to May 1, 1931 and
May 1, 1931 to May 1, 1932.

193031 1931-32 .
Canal Point 57,09 33.11
Belle Glade 58.22 37.70
Miami ?77.07 48,42
Coconut Grove 75, 34 38.62
Pennsuco 78,14 53,42

1t is seen that there was a 12 month period of exircme drouth in this span
of years (the second most severe on record for the region) not noticeable
in the former figures because 1t occurred betwecn two unugually wet periods.
The effect of presenting rainfall data for South Florida by calend%‘:%ggre
is to smooth and minimize the rainfall extremes, and to somc degree tne
relation between fire hazard and rainfell, Notice algo that the dry period
extended into 1932, and 1% is probable that fire nazard was most severe in

~16-
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the spring of 1932 at the end of the prolonged drought. Examination of
rainfall records presented by calendar years gives no hint of this. 1932
i@ ghown as a year of above normal rainfall throughout the region, yet the
gpring of 1932 was marked by severe and general fire.

Close comparison of the rainfall records, and the narrative fire
history will reveal some apparent inconsistencies most of which I am unable
to resolve, So many of the firee in the area are man—causged, that an absolute
relation between rainfall end fire occurrence need not be expected. luch of
the arca will burn at almost any time except during a rain or when covered
by stending water (and to a limited extent even then). Howcver, there is
certainly a general positive relation between periods of low rainfall and
increasod frequency and severity of fire occurrence. For this reason one
cannot help suepecting that in some cases sources quoted in the fire history
may be in error. It seems odd for example that the 1927 — 28 perlod with the
lowest recorded rainfall for the region should have passed without notice,
while 1929 is cited as a bed fire yearT.

Doking into account the great variation in rainfall from year to
year, and the emount of locel variation in a given year for closely located
stations (e.g. liemi and Coconut Grove recorded 72.23 and 50.98 respectively
in 1933 - 34) it seems unsafe to attermpt to goncrzlize from the relatively
gshort records at hand. A few polnts may, however, be noted. 7The included

-gle lists the ten periods of lowest recorded rzinfall and shows some of
<r=ir characteristics,

Table 2. Lay 1 to liay 1 Periods of Lowest Averoge Raninfall

Yo. of Stations Recorded

Period of Record Rainfall Comments

1927-28 10 40,85 Low throughout region.

1931~-32 13 41,37 Teas average ot Dania, Ff.
Louderdale and Eypoluzo.

1938-39 12 42,41 Low throughout regien.

194445 13 42,96 4" sbove average at Dania.

1921-22 7 43,25 Neaer average at Daniac and
Ft. Lauderdale.

1943-43 14 45,78 Low throughout region.

194344 13 46,54 Low throughout region.

1950-51 11 47,13 Above average at Temiemi Treil,
40 ¥ile Bend. MNear average at
Kissimmee,

195152 11 47,81 Above avercge at Kissimmee,

Okecchobee, .oore Haven and
Felle Glade,

191314 6 48,70 fear aversge at Homestead.




Reinfall records strongly indicate that water levels on the lower
epend entirely upon the local rainfall south of the Tamiami Trail,
52 period above average rainfall at Xissimmee, Okeechobee, and
ground the south rim of Lake Okeechobee did not relieve drought conditions in
the Everglades Xational Park area where fire hazard remained extreme through
post of the winter end spring. Similarly, as mzy be seen from the atove table,
geveral per:loda of low rainfall and extensive fires, hLave occurred zt times
vhen sast coast stations in Broward and Palm Zeach counties reported average
or above—average rainfall, It seems evident that the former Tissimnee Piver -
v,ake Okeechobee — Zverglades system is no longer an effective drainage unit,
Canel and Toad barriers and the dikdng of the lake have created several smaller
drainages each largely dependent on its local rsinfall, The lmportance of
exact local datae in rating reinfall effects upon fire nazard in Everglades

gational Park is thus emphasized,

es now d
In the 1951~

A finel point to be noted is the importance of rainfall distribution
as well as total ralny season rainfall, Severe fires have occurred 1n years
of above-average total ilay 1 to liay 1 rainfall (as in 1949-50) when rainfall
is highly concentrated in the summer and early fall with little thereafter,

In 194950, although the total reinfall was slightly over average, Very little
fell after October 1 and the following April and ey were marked by bad fires,

Fire Since The Establishment of Zverglades lational Park

E,

The accompanying map (see Appendix) table, and graph summarize
the recent fire history of the area within the fire boundary of Everglades
national Park, During this five year period all fires (with the exception
of a few eltler completely inaccessible or discovered after fire was out) were
actively fought by Park Service personnel until controlled. In the face of
this all=out effort the total acreage burned, 205,641 acres, is fer from
encouraging. Two facts must be kept in mind, however:

1, The period included 1951 and 1952 (to July 1), both of which were
abnormally dry years, at least by all previous standards,

2., The group "started from scratch," both as regards ideas and
equipment for direct suppression of pine roclkland and savgrass
fires; and was forced to evolve suppression techniques, and
invent (or at least inventively select) equipment, as it went along.

7ALE 3. Summary of fire occurrence in Syerglades Mational Park 1948-52,

Fire Suppression

' Yumber of

Year Heportable Fires Acreage Burned Costs
1948 11 1,965 195, 54
1949 32 18,431 1, 566,12
1950 23 121, 370 25,261, 61
1951 27 By P, 21, 230,93
1952 15 6,104 2,276,38

(to July 1)
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Fires of this period extensively damaged hammocks of the western
half of Long Pine Key, Over much of thig area 211 hammocks are either badly
gatted or geverely burned around the edges, ifany tree lslands of the Ever-

es hawe suffered likewlse, particularly as a result of the Ironpot
gEammock and Shark Valley fires of June 195l. Considerable destruction of
organic soil has occurred in tree islands of the Zverglades, and some of the
remaining ma-}* deposits of sawgrass areas have also burned out, :

mMuel .

In summation, the results of five years of fire fighting, that has
gbsorbed much of the productive energy of the Zverglades Yational Park staff,
inspire no feeling more robust than a very reserved optimism. Much has been
learned, and a high degree of fire-fighting skill, both strategic and tactical,
hss been achieved, However, unless the problem of additional water supply can
be solved, the best efforte of fire detection and suppression are likely to
provide only local victories in a lost war. Obviously the maintenance of more
vater on the glades 1s the central problem in management of South Florida wild
lands. It is probable that the glades cannot be long maintained in their
pragent aspect, even in the absence of firs, unless this problem is satis—
factorily solved, Clayton and ijeller (1939: 156) have reported that annual
loss of water by eveporation and transpiration from experimental plots of
pawgrass averaged 12 inches more than the total annual rainfall over a series
of years, This indicates that the glades will contimue to dry up unless some
way is found to hold water in storage areas or to carry cxcess water from
Lake Okeechobee to the south, instead of out to sea via canals, So long as
cech year of below average rainfall in the imnediate ZIverglades Hational
park area resulis in a five to seven month period of extreme fire danger over
mich of the area, we can expect continued large znd destructive glades fires

in the pa-rk.
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DESCRIPTION OF THE BURNABLE VECETATION TYPES

INTRODUCTION

Tis sectinn lists the plant spzcies =nd describes the aspect of
the principal fire types of south Florida, vhich irclude all of the major
regional vegetation types, except mangrove €wurm forests. The mangrove forests
are probebly locally burnable under some conditions but they do not present
a major fire control problem. Material for tne following accounts is drawn
mainly from perccnel field notes. Considereble discussion of these same vege-
tation types mey be found in the scientific literature. These reports fall
readily into two clesses: Extensive qualitative eurveys of the vegetation
types of the entire region south of Lake Okeezhobee, such e&s the pavsers of
Harshberger (l9qﬁ) Harper (1927), and Davie [1943); end, quantitetive, (or
at least intensiVeS studies of particular limived aveas, as the work of
Phillips (1940), aad Bgler (1952). All of these, end others vhich could be
mentioned, contain much uceful descriptive m:terial, as w2ll as s0me inter-
esting comment on “he factors contrclling cccwrrence of +ae vagehation lypes,
and the relations “etween vegetstion types, References to the pariinent
liteérature are imcluded Pfor each vegetatioa Uype discussed.

The acomulation of full ecological date on the vegetb~tion types
affected by fire form: an essential bacigroind “to Tire =iffects simdy. Such
information should include: Quantitative data on variation in the ecific
composition of the vegetation from site to site through the regior; —Zer—i-
fication of the factors that control the distrwbution of the vegetetion types,
end the variation witnin each; and data-suppcrited conclusions on the succes-
sional relations beiween the verious vegetation types. Only fragments of this
information are available in the present scientific literature. The survey
papers presant general discussions and compusite lists of the plant species
of the different vegetation types. I feel, however, that their comuents on
controlling factors and successional relati:.nships are not convinciagly sup-
ported in many cas=s. Other papers give largsly adequate portreyais of small
areas, but are insdequate for the understaniing of the vegetation types con-
cerned throughout their south Florida range. The papers cited and others
represent valuable, indeed indispensable, preliminery work tc which all later
workers in the area must acknowledge indebiedness. Frevious work has estab-
1ished thie broad outlines of regional plant ecology, and serves as a point of
departure for more intensive and detailed studies.

1. PINE FOREST AREAS

The pine fores%s of lower Florida are often considered to be
southern outliers of the extensive longleaf pine forests of the southeastern
United States. It 'seems *o be less generally appreciated that they are more
strongly related to pine forest arcas of the Bahamas, Cuba, Hispaniocla, ani
parts of Central America. Although there is cnnsiderable similarity of general
forest aspect to longleaf pine forests, the difi'erent climactic conditions,
the different substrate, and the differences in the species involved are bars
to a close comparison with pine forests of the southeastern 2ongleaf belt.

On the other hand the south Florida pine forests show detailed ressemblance
to the Beherman "Pineyerds" and similarities to pine forests of Pinzar del Rio,
the Isle of Pines, and the Atlantic shope of Central America. The south-
eastern longleaf pine forests have received a great deal of ecological

study, particularly study of fire effects,




and one is tempted to gearch there for informa%tion helpful in understanding
the South Florida pine areas. Tor the reasons cited abive I believe that
1t 1s well to move with caution in atiempting tnis transfer. Ter pine forest
areas, as well as most other South Florida vegetation types, a geod rule of
thumb i = when in gearch of useful ecological information fror comparable
areas, look to the South,

Accounts of the vegetatlon of south Florida pinec forests may ve
found in the following works: Yarshberger (19292 87-98), Simpson (1920:
Chap. 7)s Earper (1927: 90-92, 176-179), Davis [(1943: 160-16€), and in many
of John K. Small's narrative accounts of botanical explorestion in South Floride.

SUBSTRATE ~ The pine forests of South Florida are restricted %o
elevations of iiemi Limestone. These occur in two widely separated areas:

1, The so-called iilaml Ro&k Ridge, predominantly a pine forest
ares, which extends southwest from iiiami to below Florida City,
and thence west by slightly south (as Long Fine Key) into Zver-
glades National Park almost to the Dade-iionroe County Line,

‘2, The Lower Florida Keys, where extensive pine forests are found
on Big Pine, Yo l'ame, Little Pine and Cudjoe Xeys, and additional
small stands of pine on Sugarloaf, Fowe, ard Big Torch Zeys.

The actual elevation of these "upland¥ limest=—e &=e€as is slight, ranging,

on the meinland, from near o5 feet avove sea level a2t i%iami to five feet, oI
perhaps lecss, in perts of Long Pine Zey. Some sites on Big Pine Key mey reach
15 feet above sea level, bulb most of the Lower Florida Keys pine area is
considerably less elevated. Lower narts of the pine forest area, particularly
that of Long Pine Key, are subject to some flooding éuring the sumaer rainy
geagon. It appears that adeguate elevation sbove the water table is the
egsential characteristic of pineland sites, rather than any relation to the
gpecific geological formation. Exposures of liaml Limestone at lower eleva-
tions subject to longer periods of annuzl flooding are occupied by other
vegetation types. At all tut a few sites tle toundary between pine forest

and oining vegetation types, (such as sawgrass prairie) is clear—cut with
“only a row zone in which plents of the two vegetation types occur together,

The grotesquely eroded limestone substrate is a characteristic
feature of the South Florida pine forests, and one which presents much dif-
ficulty to firefighting in the pinelands. A statement by Ginsburg (in. 1itt.)
attached a8 an eppendix to this report, discusses the erosion processes in
deteil, Limestone is exposed at the surface throughout the pinelands. The
usual reaction of one seeing such an area for the first time is to wonder
where the trees find soil to grow in, There 1s virtually no soil in thne i
usual sense but in the Long Pine Xey orea, and moTe commonly in the so~called g
nRedlands" section west and north of Homestead, potholes in the limestone '
often contain small quantities of = reddish clay which is cpparently a procuct
of limestone decomposition. Despite the formidable material and the expense
of preperation, the rockland area is presently enjoying an agricultural boom.

Large tracts of pineland have veen clecred for mango, avocado, and lime groves,
and for winter vegetable fields. At the present rate of development the

South Floride pineland seems likely to disappear almost entirely except for
the Long Pine Xey section in Tverglades Yationel Park. In sddition, tze
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pethod of agricultural preparation (by bulldozing off wegetation, scarifyinsg,
and rock plowing) produces such extreme changes that pine 1s very slow to
recolonize abandored rockland fields.

VEGETATION -~ IEE PINEZ OVERSTORY - Southr Florida pine forests eare
composed entirely of Caribtbean pine (2inus caribaeca) in open stands with a
variously developed shrub understory, and a ground ccver of grasses and herbts.
In mature stends the pines typically have long clear trunks and smell, often
moch twisted, tops, The photographs below (Figs. Jo 2 & 3) show the appear-
ance of the only nesr-mature gtand of Caribbean pine remaining ir South
Florida. This is the emall area of pineland of the original Royzl Palm
state Park now included in PBverglades Hational Park, The largest trees here
reach 16" DEH, Vith the exception of this emall tract all of the rockland
pine forest of South Floridz has been cut over, much of it several times,
sgveral small sawmills still operate in the Eomestead area, but very little
ugeable timber remains,

The following account of early lumbering operations in the region
is largely from informatlon provided by a former lumberman, r. F, L. 3kill
of Homestead, == Cutting began in the Redlands area about 1905. The chief
gawmill was at Princeton a few miles northeast of Homestead. imles and oxen
were used to get out the logs, o.d large steam tractors %o hanl them to tze
pill, The so-called "Dade County pine" was the hardest pine timber kmown,
and was also strorn=— te=mite-resistant, Logs "more than thirty inches in
pasal diameter" were mot uncommon, and during world VYar I meny toirty foot
12 x 12" timbers were supplied =0 the U. S. ravy. To Mr. Skill's knowledge
no South Florida pine forests were ever turpertined. Iumbering began on
Long Pine Eey around 1935 and continued up to 1945 or 1947, Mr. Skill stated
that the pines of Long Pine Eey were smaller than those of the Redlznds, the
largest being about 24" in basal diemeter. Beard (1938: 10) says "There is
not very mach of the original stand of large pines left on Long Pine Key
because lumbering operations on State property have been in progress for =
year or two now." Two sawmills operated or Long Pine Xey, one at Osteen
Eammock Glade zbout one mile west of tne east end of the Key, and a later
one at Twin Fsmmock Glade, some four miles farther west. According to
ipformation supplied by r. C. C, von Saulsen of Homestead, cutting at the
mrin Hammock CGlade mill proceeded until 1947, Tralls used in tringing logs
to these mills run throughout mich of the Long Fine Key pinelands. These
have recently Teen used as access roads for firefighting, and occasionally
as fire breaks., Apparently considerable cutting was done after 1940, as marny
of the present logging trails do not appear on aerial photographs of the
1940 series. Fig. 4 shows a pine stand typical of much of Long Pine Key,
with 2 thin overstory of cull trees jeft =2t the last cutting, and a vigorous
understory of young pine, Other areas of Long Fine Xey now have even—aged
gecond growth stands of somewhat lorger pincs, rougkly 3% ~ 30 feect t2ll and
4 - 8" D3K (see Flg. 7). ur. Skill states thet clean cutting was the usual
lumbering practice in south Tlorida, and that Long FPine Xey was lumbered in
this manner, £Ee believed that parts of Long Pine Zey were gone Over agoln,
at which time amy remaining usable trees were cut. This would account for
preseat variations in pine gtands of the zrea.

GETATION - SHEUB UNDERSTORY ~ Ihe rockland pine forests of South

Tlorida are charactcrized by an extremely varicd understory of low palms and
hardwood shrubs, In some areas of Long Pine XKey 40 or more species can be
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found growing within a raedius of a few yards, iiore than 100 species occur

in the understory of South Florida pine woods, and perhaps half of these

are of fairly regular occurrence, Teble 10 included in the Appendix shovs

the specific composition of the pine woods shrub understory vegetation at

18 South Florida sites and the constancy of occurrence of the various species,

As might be expcected from the large number of species involved, a
great deal of variation occurs in the composition of pine woods understory
vegetation from stand to stand., Some of this variation may be well corrclated
with slight differcnces in the clevation, topography, and/or soil of the
gites occunied, The following scries of photographs show some of thc major
understory types found in the Long Pine Kcy arca which I intcrpret as the
result of such site differences.

Figures 5 shows a shrub small trec understory of mixed hammoclk
hardwoods which is typical of the "upland" pinewoods sites. Thesc are the
most elevated sections of rockland with much-eroded limestone at the surface,
and with meny deep solution holes and occasional small arcas of red clay

(Redlends) soil,

The height and density of the undorstory developed at any such
sitc depends largely on its reccert firc history. Vegetotion of this sort
veriously modified by firc occupies much of thc Long Fine Xcy pineland.

Figure 6 shows a shrub understory characterized by fire—-prunecd
buttonwood (Conocarpus crccta) occurring at transitional low pineland sites
along the slope from pine forests to sawgrass glades. These sites have less
exposed limestone, and the pot holes zre filled with merl, The size of tne
arca occupled by this dbuttonwood zonec seems to depend or the steepness of
the slope fron pineland to glades, Along many of the transverse "finger"
glades, wvhich indent the south side of Long Pine Ley, this slope is abrupt
(for South Florida), and the buttonwood strip is narrow. Zlsewhere on more
gradual slopes, as ot the site shown, extcnsive buttonwood areas occur in

pinelands,

Proceeding along the "slope" from "elevated" pine rockland to saw-—
grass glades onc encounters areas wherec nost of the limestonc is covered by
a thin layer of marl, with little rock exposed, At such sites the under-
story is doninated by saw palmetto (Screnoa repcns). No hardwoods occur,
and the grasses ond characteristic herbaceous plents of the higher vinclands
arc replaced by sawgrsss, and other scdges, and nony gladeland horbs, Figure
7 ashowe an arca wherc pelmcttos, occur under vines., Higher rocklond with a
sixed hardwood understory appenrs in the background. On slightly lower
sites the pines disappear and cxtensive palmette flats aro found (Figure 8).

The stages discussed src rather erbltrarily choscn, Their occur—
rence is opparontly controlled by zradual changes in clevation and substrate
developed olong o gentle slope, As would be czpected one finds complete
intcrgrading, with fow abrupt tronsitions between "stoges,”

Another definitely site-related vorintion in the pinclond shrub
undcrstory is that brought about by decp solution helcs of the high rockland
orcas. Thesc holes core in 11 sizcs up to 50 feet in diometer, 1In the
Long Pinc Koy orea six feet is ~bout their maximun doptk, Thc holos arc
usuaily well=filled in summcr, o~nd m~y hold water wcll into the dry scason.
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Hardwood specieg characteristic of wet sites (such as the bayheads of the
glades) are often found growing from the bottoms of these potholes in the
pinelands. Species commonly occurring are: Dahoon holly (Ilex cassine),
pond epple (Annona), willow (Salix emphibia), sweetbay (Magnolia), and
redbay (Temala), - Figure 9 shows & clump of willows growing from & bathtub-
gized pineland solution hole on Long Pine Key., Such locations enjoy some
fire protection, and the plants often survive to .reach tree size.

Variations discussed above may be more or less definitely associated
with abvious site differences. In addition there is much variation in the
total density and specific composition of the hardwood shrub understory of
"ypland" pine forest which is evidently not related to site differences. Part
of this undoubtedly results from the different fire effects histories of the
various sites but the absence of exact information on the fire histories of
local areas makes this relation difficult to demonstrate.

In order to get a clearer idea of the extent of the variation of
the shrub @nderstory in a extremely limited area counts of understory plants
vere made on a series of 12 closely adjacent 1/10-acre plots. The pineland
area ghosen for this quantitative study has a poorly developed shrub under-
story and is believed to represent the lower limit of variation in pinewoods
understory vegetation. The plots studied show no obvious differences in
soil or elevation and are so nearly contiguous that any differences in fire
effects history seems most unlikely. The results of this study are presented
in Teble 11 (Appendix).

In this case the specific composition of the shrub understory is
fairly uniform. One of two species, rough velvetseed (Guettarda scabre) or
varnish leaf (Dodonsea jamsicensis), predominates in numbers on all plots.
Seven species occurred on all plots studied, and these include the six most
abundant species. Sixteen species occurred on two-thirds or more of the
plote. In contrast, the plots studied show great variation in the density
of the shrub understory. The plot with the most dense shrub layer suppor
over five times more woody plants than the plot with the least dense shru
growth.

For the Long Pine Key area as a whole, variation in the specific
camposition of the shrub understory is much more marked. As noted in Table
10 any of ten or more species mey predominate in local areas. Also as shown
in Table 11 either or toth of the two species which were predominant on the
present quantitative study plots may be absent elsewhere. It seems probable
that some of the variation results from variations in the frequency and
season of burning at different sites, but the influence of this possibly
important fire effect cannot be determined from data now at hand.

VEGETATION - GRASS-HERBACEOUS IAYER. To complete the deseription
of south Florida pine forest vegetation some account of the rich herbaceous -
flora is in order, This flora contains many striking species, and should
eventually prove to be a considerable attraction even to casual visitors.

In addition & sizeable proportion of the species are endemics, found only
in south Florida, which adds to their botanical interest. Since virtually
ell pineland fires are ground fires, the development of this grass-herba-
ceous layer varies greatdy from place to place according to how recently
the area has burned. - This relation will be discussed in the next section
of the report. 'A list of the characteristic pineland ferns, grasses and
herbaceous plants is included in the Appendix.
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Figure No. 9 - shows aclump of
willows growing from a batatub-sized
pineland solution hole on Long Pine

Key.
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The hammock forests of Zverglades National Park are one of
the Park's most notable biologicel features. Along with the mengrove swamp
forests they serve to glve the region its tropical character. And, since
they fulfill to some extent the popular idea of nJungle", they are of great
visitor interest, Informatlion on their ecology is valueble both for proper
interpretation and as a gaide for management practices. However, desplte
the botanical interest of these forests their ecology is still but poorly
inown., Phillips (1940) study of Castellow Eemmock is the only detailed
ecological work yet published. This section of the present report provides
s considerable smount of new data on the flora of hammock forests on a
veriety of pites, and quantitative data on the forest composition of some.
In addition en attempt is made to point out some of the geographic and
theoretical arcas from which further information is to be desired.

In considering the hammock forests two basic idces should be kept
{n mind. - 1, Tho tropical clement of the flora represents that part of
tho Antillean, perticularly the Cuban, flora that has bcen able to become
established across a water barricr through the action of natural agencics
of dispersal that are still operative, There is every reason to tcliove
that tao process tontinues and that the chanccs of dlspcrsal and cstablishe
ment vill bring sdditional specics of tropical plants %o South Florida.
There is at least some reason to susoect that some of the orecent species
which arc rare or, which show muzzling paticrns of distribution in South
Florida, may be the morc recont arrivals, = 2, within the range of the
tropicel vegetation in South Florida occur two climatic gradients which
mzy influcnce the distridution of thc tropical specics and the aspect and
composition of tropical harmock forcst vegetation, These ore the south
to north gradicnt of increasing frequency of killing frosts, and the roughly
east to west gradient of decreasing annual rainfzll from an average of
sbout 60" per year at Miami to 40-" per yecar at Kcy West,

The South Florida tropical hammock forcats must be considercd to
be in a teatative state of development which reflects the geological youth .
of the region, the vagaries of dispersal across water barriers, and the
spproach to a critical climatic boundary.

ORIGIY OF TEE TROPICAL FLOEA

The point of origin of South Florida's tropical plants and the
probable modes of transport are matters for interesting speculation though
no "answers" are likely to be forthcoming. O0f the two nearby Antillean
areas Cuba seems a more likely source then the Bahamas both because it is
geologically older and because ocean currents sppear to favor Cuba to
Tlorida transport over the other, Simpson (1932, pp. 53-54) indicates
the source more precisely as the Sierra de las Organos region of north-
western Cuba, and calculates that fruits or seedlings carried into the
Gulf Stream by rivers draining these mountains would be off the Florida
Keys in two and one~half days. Considerably more rapid transport either
by wind or water presumably could occur durinz hurricanes.
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The possible natural vectors of plamt propagules from the West
Indies to Florida include ocean currents, migratory birds, and hurricane
winis., There is considerable interest in attempting to evaluate the
relative importance in the South Florlda situation of these several trans—

port facilities,

At the present time casuel field observations suggest that hur-
ricane winds and tides are the major factor in the natural establishment
of est Indian pleats in South Florida. Simpson (1932, p. 55) writes "I
have seen again and again little bays and shallows of the sea in Cuba,
Jemsica, Eaiti, Central America and the Fahamas filled with logs, brancies
of trees, decaying wood and leaves, as well as millions of seeds ... here
the cargo lay awalting shipment ... Once azbout a month after a severe
hurricane I visited the Lower Keys where the water overvhelmed a considerable
pert of the land and I found hundreds of acres on 3ig Pine and other keys
gimply buried in Yest Indien trash and goeds; millions of the latter were

nd owing, the very same gnecies that constituted the flora of
thegé iglands,™ Darlington (1938) has discussed the role of hurricanes in
the origin of the fauna of the Greater Antilles., Although his paper deals
moetly with transport of animals by hurricanes much of the discussion is
glso pertinent to the present problem. Cereful field observations in the
wake of future South Florida hurricanes may provide additional information
on the hurricane as a vector of orgsnisms, a bio—geographical factor of
great importance throughout the Caribbean area.

The role of migrant birds in the spread of plants across water
barriers in the Antillean region is uncertain. Eoward (1950) considered
birds as well as other agencies of inter-island transport in his study of
the vegetation of the Bimini Islands, Tahamas, From results of feeding
tray experiments conducted on Bimini in iay (ibid, p. 239) he concluded
that birds are probably effective vectors only of smecies with small fruits
and seede that are completcly ingested and may remain viable after passing
through tho digestive tract. He found that the pericarp of larger fleshy
fruits (such as those of pigeon plum, Goccolobig laurifolia) was usually
pecked away and eaten, while tho seed itself wos seldom carried for any
distance. Accordingly in his very interesting teble (op. cit. pp. 342-349)
Howerd lists birds as a probable major factor in the inter-island dispersal
of a number of snecics, Soveral questions may, however, bc raised in regzsrd
to Howard's feeding station expcriments. The species of birds which partici~
pated in the experiments are not named, nor is it definitely stated that
they were migrants rather than resident T“ahaman species, The exact datos
in ¥ay on vhich the work was done are not given. Sincc specific differecnces
{n plant food preferences among birds zlmost undoubtedly exist, as well as
specific differcnces in the mothod of dealing with the seme plzant food itcm,
1t would sccnm to be important to distinguish the bird svecies involved. Tae
exact iiay cates are cqually important, sO far as South Florida is concerncd,
since the bulk of spring migrant passerines have passed through South Floricda
before the middle of ¥ay. The following comment of Simpson (1932, p. 52) is
of intercst in the consideration of seed transport to Florida by birds.
T¥early all thc treecs and shrubs of Cuba and the nearer tropics blossom
in the soring or carly summer and ripen thelr fruit in late summer or fell,
This is ospccially truc of those that bear drupes or berrics.... They
furnish excellent food for migrating birds, dut unfortunately they arc
going south = tho wrong way. ‘hen thoy come back on the homeward flight

in the spring nearly all the frults have fallen,"
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Proper evaluation of the possible role of birds in the dispersal
of West Indian plants to South Florida will require much data on the coinci-
dence of availeble seed sources with the spring migration dates and routes
of particular bird species; on the food hebits of the bird species involved;
and, on the viability of seeds of various plants after nassage through a
bird's digestive tract, There seems no reason to doubt the importance of
birds in South Florida in the local dispersal of meny plants, In addition
to seeds nassed with feces, many field observations, ijnvolving a wide variety
both of plants and birds, suggest that entire fruits of many plants are

commonly cerried distances up te several hundred yards by adult birds feeding '

nestlings. The rzpid appearance of such plants as Ircea floridana on any
newly available bare area is likely due largely to seeds drogped by birds.

Howard's study of possible mecthods of plant distribution by fecding
experiments with various fruits and sceds offcrcd to birds and land crabs
scems to offer many possidbilitics for significant work in a field wvhere the
rhetorical approach has bcen more common. Other lines of investigation in
expcrimental plant geogrephy, such as experinental gtudy of tolcration of
exposure to salt water by fruits of various species jrmediately suggest
themselves,

"‘i NTA ‘: O

iluch effort has been spent in attempts to define, de-limit and
derive the term "Hammock®? in its use in reference to southeastern United
States forest types. The term enjoys wide (and unfortunately rather flexible)
lay usage locally end throughout Florida and tries at a scientific definition
have not been signelly successful, I am compelled to cite some of these
for two ressons: 1l. To give a brief historical review of the development
of scientific notice of the difficulties involved in use of ths term, and,
2. To illustrate some of the clustering ambiguities which almost defy a
precise application of the term.

(Barper, 1905, p. 400-402) ",.. It may be broadly defined as a
1imited area with comparatively dry soil (at least never jnundated and taus
distinguished from a swsmp), containing a large proportion of trees other
than pines, and located in a reglon whore nprairies”, marshes or owen pine
forests predominate. Topographically a hammock may be either a slight
clevation or a depression, OTr & slopc, end its goil may bc sandy, claycey
or rocky. The soil is usually rather rich, and thc trees growing in it are
usually mostly evergrecns = though there is probably no one trec which
characterizos all hammocks — and they usually srow so close together as to
chade the ground and sllow the formation of humus, which is 2lmost wanting
in the adjacent areas ... & harmock as here defined is alweys charactorized
by its vegetation rather than by its topography, it can hardly have anything
to do with thummock'.”

(Harper, 191la, p. 217 footnote) Mlany residents of other states
who have written about Florida have attempted te define "hemmock" (a term
which is used in Floride more than in all the rest of the world) but most
of them have missed the mark by attempting to correlate it with soil. A&
hammock is nothing more or less than a certain type of vegetation: nemely
a comparatively dense growth of trees other than pines on comparatively
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dry soll ., in a region where open pine forests predominate, The ground ‘f
in such placee ie usually covered with more or lesg humus derived from :
the trees but under the humus may be either sand, clay, marl or limestone,"

(Small, 1916, p. 165) "A hammock = the word probably of indian
origin - ig a dense growth of mostly broad~leaved shrubs and trees, thus
giving shade, in a pine forest or on a prairie, The use of the word is
confined to Florida and asdjacent states,"

(Simpson, 1920, p. 190) "The word "hammock" is generally applied
in Florida to the foreets of broad-leaved trees as distingulshed from pine
woods,"

(Small, 1930, p. 14, footnote 2) ",., Sometimes hammock growth
occupies a whole geologic formation, at other times it exists as islands,
go to epeak, in pinewoods or on prairies, or surrounded by other plant
sssociations, They occur only in reglons protected from fire, or in fire-
ravaged regions they represent areas that fire has not yet run through. It
pennot be correlated with altitude or with soil, for beneath the humus ...
may be sand, clay, marl or rock,"

; (Byers, 1930, f- 227) "In Florida the term hemmock is used to
designate hardwood forests.®

(Small, 1931, p. 1) "It (hammock) was formerly confused with the
vord hummock, a topogrephic term, Hammock is a phytogeographic term,"

(Phillips, 1940, pp. 166~7) 'Southwest of iiami on the limestone
ridge there are numerous islands of vegetation known as tropical hemmocks,
These particuler hammocks are composed of a dense growth of trees of tropical
origin ... The term hemmock is applied to several different types of plant
associations, The term as here used corresponds to the definition given by
Harper (1905) in a paper in which he discusses the derivation of the word
and its various corruptions. In a later paper Harper uses the term hammo ck
ags gynonomous with climax. The term hammock as used in northern Florida by
Thone (1927) also refers to the climax type of vegotation and does not give
the idea of an {gland of vegetation.!

- B Loy

(Carr, 1940, p. 15) "In Florida the word hammock is applied to
any hardwood forcst. The prevalence of coniferous woods - pinelands and
cypress swamps — lond significance to a term which distinguishes between
these comnon tyves and the hardwoods ... (ibid., pp. 17-18) A mesophytic
forest of hardwoods mostly West Indian in species, appears to be the climax
sssociation for the Florida Keys and the peninsula south of Pelm Beach
County on the east coast, Hendry County in the interior and Lee County on
the west coast, FEemmocks of this type occur in potholes or im old detritus-
filled deprossions in tho limestone flatwoods; as insular elevations in thoe
Tverglades} along the banks of many creeks and rivers; and intermittently
{n the prairie land and buttonwood forests back of the mangrove swamps in
the Cape 3able region and zlong the shores of Florida Zay."

(Laessle, 1942, p, 35, and footﬁzte 14) "Hzmmocks are woods
dominatced by Eroesdleaved Tvergreen trecs. They occur on a variety of
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goils, ranging from well-drained to noarly paturated, but never occupy arocas
thet are seasonally or periodically flooded ... Although Watson (1926),

Carr (1940) end others have defined hammocks as hardwood forests, I believe
that a more restricted definition of the term is not only desirable tut is
closor to the accepted usage of the term in Florida. Areas of considerable
eize dominated by evergreen hardwood trces arc 8o abundant and well-marked
over most of the state that they constitute a characteristic feature of the
landecape and roquire some distingulshing term. The term hammock as uscd

in Florida nearly always connotes such evergreen hardwood associations, and
chould be restrictcd to this use as a definite ecological term."

(Davis, 1943, pp. 16657) "The term hammock as used in Florida
has come 40 mean groups of broed-lcaved trecs, cither evergreen or deciduous,
which are frequently associated with the cabbage paln or other palms, These
groups of trees usuelly forn a densc forest as conparcd to the surrounding
forests, marshes or prairies. They also vsually cover small areas and ...
gtand out on the horizon as 1slands of trecs ... The outstending feature
of the southern Florida hammocks is the great diversity in the kinds of
plants that forn them.'

(Douglas, 1947, p. 32) "The islands are like the savgrass, the
particular feature of the glades ... They look iike hwinocks and many books
persist in calling them so. They ~~e called also "headsh, "strands!" and
1trce islands", but the right nar - ® -rrmock" from "hamaca', an Arawsk
word for jungzle or masses of vegetation floating in a tropical river."

(Egler, 1952, p. 232, footnote) "Hanmock, a vernacular south
Tlorida tern, dcrived from Hanmaca an Arawak Indian word for jungle, or
nesses of vegctetion floating in a tropical river (Dougles, 1947). A
hannock (not to be confused with hunmock) is a physiognomic vogetation
type, en "igland" of densc forcst in a "sca'" of open forest or grassland,
Earmocks nay be higher than, lower than, or on the sane soil level as the
surrounding vegetation. Thcy nay be developnentally younger than (L.e. @
pioncer stage) or older than (i.c. nearer a "climax") than the surrounding
vegetation, They are usually nore fire resistent, and less often burned,
than the surrounding vegetation,'

Table 4 sumnarizes the hemmock definitions. The difficulties
involved in the uso of the word stem from analganation of scveral conccopis
into ono tern. The term Phemmock", as applied to vegotation incorporates
two nain ideas; the physiognomic idea of a linmited or island stand of
vegetation; and the structural idea of 2 definite type of vegetation (1.8,
a floristically diverse, nature hardwood forest with a decp humus deposit
occupying & non-swarmp site). Pcrheps the tcrn vas originally applied only
to islands of the perticuler forcst type. If so, usage has long since
ccased to obscrve this restriction. The use of the term has varied fron
the extrene physiognonic sense, in which any islend steand of forest, regard-
less of type, is called a "hammock"; to the cxtrcme structural scrse, in
which any stand of prcsumed climax or near-clinnx vegotation, regardlcss of
extent, is called a "hammock", C=asos offering opoortunity for confusion
are far morc nuncrous than are the stands qualifying as "hamnock! by both
counts, thus, thc continuous tropical forests of thc Upper Florids Keys are

Nhammocks! in local parlance and in structure, but they are not islends of
=1

vegotation, And, a stand of cypress in a flatwoods pord is & "hammock" in
the strictly physiognonic scnse of being an island of dcnse vegstation, but
in no other,
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ne foregoing definitions were now summor.ed out of the literzture
for the purpose of providing the author with antagornists., There is really
no question of right usage vs, wrong usage involves, excevt, perhans, where
authors have failed to clearly distinguish "hammock," in their own deli-
nition, from other forest types (such as Wpayhead") to which they apply
"different terms, ZEgler's (1952) use of the term in its strictly physiognomic
sense with reference to "cypress low hammocks" (. 235) and "Avicennia
narmocks (v, 259) seemed completely foreign at first glance. I acknowledge,
however, that this usage is perfectly at peace witi: his

definition.

It is difficult to sce how one should proceed in the fact of this
gemantic stalemate, A possidle solution, of course, ie to gbandon ecological
usage of the term., However, it 1s 80 firmly entrenched in the vernacular,
that this extrocme measure would be advisaeble only a2s a last resort, and if
no restricted usage can be agreed upon. Certainly the problem merits the
careful attention of all southeastern botanists.

——

For the purposes of this vaper the term "hammock!" is used in its
structural or floristic sense. Since the flora of South Florida "hammocks"
largely differs from that of "hammocks" elsewhcre in the region where thoe
term has currency they will here be referred to as "tropical hammocks,"
following Phillips (1940) end Carr (1940) in this usage. As here used, o
ntrooical harmock forest" refers to both extended and island stends of the
forest tyne compooed of a variecty of predominantly Yest Indian hardwoods
which is the presumed climax vegctation on all sufficiently elevated sites
{n South Florida, This usage definitely cxcludes such vegetation as the bay
and cypress islands of the Everglades which some authors (Ledin, 155@:

Egler, 1952; et al,) have terned "hammocks," These arc herein referred to
as "bayhceds" or "cypress heads." Usagze of both torms is in accord with my
understanding of their local employment in South Florida. I havec nov,
nowever, conductcd a plebiscite on the matter, and admit the possibility
that the prescnt intcroretation nay be a nisteken one,

ZONAL POSITIOH OF SOUTE FLORIDA HAT{0CK FORZITS

It has become custonary to refer to the South Tlorida hammocls &
tgub~tropical'., Thus, Davis states (1943, p. 140) "There is little doubt
that nearly tropical conditions exist in gsouthern Tlorida, esveclally on the
Florida Eeyse, because so nany tropical plants are at home there, but the
climate is, however, considered sub-tropical and the heammocks are therefore
cub~tropical and not trovical," =~ I confess a failure to follow this
ressoning completely, It is true that frost occurs throughout South Florida,
perhaps more widely and more freguently than weatber records may show. It
is elso true that occasional frosts are cevere enough, at least on the main—
land, to do extensive damage %o netive tropical vezetation, This factor,
nowever, nzs not had sufficient influence to prevent the development of
vegetation types which show detalled resenblance to several in the unabashedly
ngropical" Antilles, Since the vegetation develoned under the reigning
climate is a community composed of tropical plant svecies, therc seems no
clear need for a prefix, The term "gub-tropical kanmock" does not describe
or explain anything and it contribntes confusion by suggesting differences
that do not exist, What "gub-tropicall snecies &S involved? Most of the
plants concerncd occur throughout the West Indics, or even more widely in
the Weotropics. It seems nuch nore inportent to emphasizc the siriking
gimilerities, rathoer than the ninor differences,

(}
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The ecological understanding of the South Florida hemmock forests
is not-likely to be served by forcing them into classifications of vege-
tation developed for the southeastern United States, as has sometimes been
attempted (Davis, Fla., Acad. Sei., Nov. 1951, p. 5).* The union seems mogt
vnnatural, Lower Florida from about the line Tampa-Cape Canaveral south is
a region where species of south temperate and tropicel floras both sporoachw
ing their climatic range extremities, meet and sometimes mingle to form
trensitional vegetation types, It nay be sald that the tropical species
and vegetation types tend to nredominate near the coasts with the south
temperatc assemblages extending far south on ouitsble sites in the interior,
Thers is no sharp junction and no reason to expect one, but it is evident
in traversing the region that a major zonal boundary is crossed. One passes
from an area in which the dominant elements of the flora ars almost wholly
south tenperate to one in which they are almost wholly tropical. South of
the latitude of Viiami the passage into the zone of a tropical flora is
virtually complete, Here-—the proportion of south temperate species which
enter into the self-maintaining hardwood forest community becomes insignifi-

cant,

It scems reasonable, thersfore, to try to relate the South Florida
hardwood forests to vegetation-type classifications developed for the Wew .
World Tropics and particularly for the West Indies. This point will bear
much emphesis, It indicates the direction in which we need look in order to
obtaln ecological information of use in the interpretation and managemcnt of
these tropical forests which are one of the high spots of interest in Ever-
glades Hational Park,

One of the most useful classifications of neotropical vegetation
types 1s that develoved 4in the paper "Climex Vegetation in Tropical Americal

()

(Beard, 1944). This classification errangecs vegetation types into a number of

"formations" primarily distinguished by physiognomic asvect rather than
floristics, These plant formations are grouped into "formation-series'"
formations which occur under similar habitat conditions. ioisture relations
are considered to be the most significant onvironmental factor in detormining
the stage at maturity of vegectational deovaloonent on most sites, In Beard's
classification the tropical hammock forests of South Florida fall into the
serics terned "seasonal formations" (ibid., p. 137). The important feature
of the habltat of these vegetation types is scasonal drought, a more or less
regular annual period during which evaporation - transplration excecds pro-
civitation. Beard cites the work of Chartor (1941) in British Honduras
which indicated that in tropical America the drought point is reached (on
sites with nomnel droinage) with a monthly rainfall of less than four inches,
Sites with oxcoesive internsl drainage, such as nay be truc of some in South
Florida, may exporience drought conditions et a somcwhat higher nonthly

rainfall,

*In his discussion Davis indicates that hc has considered and rejected the
possibility that South Florida hammock forests may bclong to the tropical
formations of Beard. In his classification (p.,5, Table I) thesc forests
ere listed under the "Southeastern Broadleaved Hardwoods Torest Formation®
as "Subtropical Hemmock Forest Associations and Associes." Still noro
singular is the inclusion of nangrove vegctetion in this formation,
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_ Table 9 (included in the appendix) was prepared in order to better :
estimate South Florida rainfall on the basis outlined above., The table o
shows by years (1900~1947) all periods of two or more consecutive monthg ;
in which less than four inches of rain per month was recorded at six South
Florida stations., Also shown ere the months of each drought period and the
recorded rainfall for these months. From the data shown the average length ¢
in months of the annual drough period, and the average total (and monthly) &
drought period rainfall is calculated for each station. The table shows ‘14
tha:ja well-merked ennual drought period occurs throughout South Florida,
Therq is much variation and records from several ststions are short, It is
perhdps safe, however, to generslize to this extent, In the Miami-Komestead ;
area the drought period generally extends from November or December to April g .
or May. Proceeding south and west out the Florida Keys the drought period 4
is lengthoned, primarily through the eccurrence of a secondary midsummer i’
period, and agproaches eight months duration at Key West, '

Some authors have referrcd to the South Florida hammocks as Urain
forests" (seco Earshberger, 191;% P. 120, and Byers, 1930: p. 229). This view b
is completely in error, justificd neither by the aspcct of tho forest nor tho 4
reglonal reinfall, Beard states (loe. cit.) "These (scasonal) formations are
typlcelly the oxpression of a scasonal —— as egainst a well-distributed B id
rainfall ,.. Tho duration of seasonal drought determines the degrece of diveor-" o
gence of physiognomy in the formation from rain forost,!

Slx formations distinguished by the reoi-t_ve soverity of the
geasonal drought comprise Beard's seasonal formation - series. It ig empha-
sized that tho transition is complete, and that tho stages sclected, ranging
from ncar rain forcst to desort, arc rather arbltrary., The South Florids
tropical hardwood forests evidently belong near the more mesophytic end of
this serios with tho "Zvergrcon Seasonal Forests", "Semi-ovcrgrecn Soasonal
Forests", and "Dociduous Seasonal Forcsts," Salicnt characteristics of
theso forest typcs arc givon below.

Evergreen Seasonal Forests (op. cit., p. 138).

Forests with three tree strata - a discontinuous upper
layer reaching 100 £'; a middle layer forming a closed canopy at-
45! = 90'; and a lower layer at 10' = 30!, Occasional large trees —
in a forest of smaller growth, Larger trees branch low and have =
spreading rounded tops, Iiasnas and epiphytes are common, and
ground vegetation is abundant, - Predominantly an evergreen
forest but some species in the upper tree layer may be deciduous,
Species of the lower strata are evergreen. Compound~leaved species
predominate in the upper two strata, Host species in the lower
strata have simple leaves, — A rich flora with 80{ tree species
per associetion,
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Semi-overgreen Seasonal Forests (op. cit., p. 138-9)

Forests with two tree strata —— an upper story at
60! - 80' and a lower between 20' - 45!, Occasional. large trecs,
but with most of the mature specimens about 18" in diameter. The
trees fork low and tend to be umbrella-shaped, Lianas are very
abundant, opiphytes are relatively rare, ground vegetation is scanty,
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Fan palms may bo common. Spccies in the lower story are
mainly overgreen, most of those in the upper story arc
deciduous in varying degrees depending upon the severity of
the dry season, Compound lcaves predominate in the uvner
story, simple leaves in lower story. 50 to 80 tree svecics
per association.

Deciduous Seasonal Torests (op. cit., o, 139-40)

Two layered forests with a closed canopy formed by
the lower story at 10! ~ 30! and & scattered upper layer of
trees reaching 60', The treecs branch low and arc often crooked.
Lianas and epiphytes erc rare, ferns and mosscs are virtually
ebsent, Ground vogetation ig sparse to absent. Two-thirds or
morc of individuals in the upper stratum are deciduous, Trees
in the lower stratum are mostly evergreen. Compound and simple
lcaves arc about equally distributed in the upper story, simple
leavos predominate in the lower story, a relatively poor flora
with 30 to 50 trec species per association,

It is scarcely to bc expected that forcsts devcloped in a tropical
fringo arca such as South Floridz would fit al) details of this classificae-
tion. In addition BaaR of the data needed in ordor to test the closeness
of the fit arc still in the woods. _t may be siid, however, that such
forcste as thoso of Faradise Key ani the Meghogany Hammocks avovear to closecly
eporoach the Evergreen Seasonal Forcst type; wrilc hammocks of the middle
end lowcsr Florida Keys (such as that of Lignumeitac Key) tond cquelly toward
the Deciduous Seasonal Forcsts, s

DECIDUQUSNESS IX SOUTH FLOEIDA HA.i1{0CK FORE3TS

As shown, degree of deciduousness of the emergent tree stratum
is a key point in the classification of the seasonal forest types, The
gcarcity of orecise information on this voint is typical of the general
state of ecologicael knowledge concernine South Florida hammock forests.
Harper (1927, 108~112) seems to be the only suthor who considered this .
aspect in any detail, 1In his lists of plants for hammock forests of several
areas some evergreen and deciduous tree species are distinguished. Pioneer
South Florida naturalist, Charles Torrey Simpson, wes intrigued by this
matter and maltes several gencral observations about deciduousness in South
Florida hammocks. He writes (1932, p. 174) "In that part of the state which
may be truly called semi-tropical only & few trees such as the willows and
the red mulberry emong the hardier ones, and, the Gumbo~limbo and Metopium
or poisonwood, partially or even a2lmost wholly cast their leaves in winter,"
Simpson evidently concluded that deciduousncss was inconsequentizl since he
later states (ibid,, p. 182) "Put the most accomplished northern botanist
into one of our hemmocks and I defy him to tell whether it is June or
January, Soring or Autumn,!

Hotwithstanding the above statements many hardwood tree swnccics
are regularly dociduous in South Florida and others appear to drovo their
leaves irrcgularly depending on the severity of the dry season. Three
general types of deciduousness may be distinguished,
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1, One type is that shown by woody species of northern
origin that are regularly deciduous in late autumn as
in temperate regions., These species usually are bare
for only a short period, beginning to leaf out again
goon after lsaves are drooped. Species in this grouv

“include:

Selix amphibia (willow)

Morus rubre (Red mulberry)

Celtis mississippiensis (southern hackberry)

Rhus leucantha (sumac)

2, A number of tropical species appeer to be irrcgularly
dociduous in south Florida, the degree of leaf fall varying
with tho inteneity of the drought period, Cool weather may
be snother fector that affecte deciduousness, sincc Simpson
observed (op. cit., p. 172) that gumbo-limbo end poisonwood
didn't drop their leaves in the cool winter of 1930-3l. --—
This sort of deciduousncss can be very misleading. There
is no genecral leaf fzll and the change in aspect of the
forest from week to weck may be scarcoly noticeasble, HNone-
theloss the crowns evidently thin gradually until at the cnd
of a severe dry season, such es the winter of 1951-52, the
hammock cenopy may be virtually leafless, and the usuelly
dark forest interiors are open and sunny. The following
1iets some of thec notable members of this group., It should
be noted that this list also includes most of the specics
which enter the upper canopy of the hammock forests.

Ficus sures (strangler fig)

Dipholis salicifolia (bustic)

Sideroxylon foetidissimum (mastic)

¥lephrium gimeruba (gumbo-limbo)

Mectopium toxiferum (poisonwood)

Lysiloma bahamensis (wild tamerind)

Ichthyomethis piscipula (Jamaica dogwood)

Swictenia ¥shagzoni (mahogany)

Sirmaruba glauca (paradise tree)

23, Besides the above irregular decliduousness gseveral
tropical species regularly drop most or all of their leaves
2t tho very end of the dry season, flower on bare branches
and then put out new foliage. This is gtriking in the case
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of Jemeica dogwood, soepberry (Sapindus), corel been
(Erythrina), mehogeny, end gumbo-Limoo, and also occurs
in poisonwood, rough velvet seed (Guettarda scabra),
blolly {Torrubia), Pisonia rotundata, and The ermed ham-

mock lieha, Pisonia aculeata.

Additional information on the extent of deciduousness in gouth
Florida hammock forests end its more precise correlation with climactic
conditions would be of considerable interest.

DESCRIPTIONS OF SOUTH FLORIDA HAMMOCK FORESTS

The distribution of hammock forest vegetation in the region 1is
governed by the occurrence of sufficiently elevated sites., These elevations
mey either be features of the original substrates (e.g. the Miami Rock Ridge),
or veget&tion—induced through peat deposits built up under swamp forest vege-
tation types (bay end perhaps mengrove forests)., A third class of eleva-
tions occupied by hammock forests are the mounds resulting from the activities
of early Indians. In areel extent the hammocks of natural elevations are
puch more prominent than those occupying deep peat deposits, although the
latter are of great ecological interest. The necessary elevation for ham-
mocks on deep peat is provided by soil that is subject to destructien by
fire, as discussed later. This may account for the relative rarity of such
harmock sites. Disregerding these, it may be said that the available ele-
vations are located in four discrete regions: 1. The Miemi Rock Ridge,

2. The south and southwest coasts; 3. The Upper Florida Keys; and L, The
lover Florida Keys*., The hammock forests of sites within each of these
regions shovw certain similarities, and differ somevhat as a group from those
of each of the other regions, poth in floristic composition and in general
forest aspect, At present it cannot be definitely stated to what extent
meny of the supposed differences are due to inadequate knowledge of the
regions (e.g. incomplete botanical exploration, comparison of forests not

strictly comparable in age or disturbance history;etc.). Some of the dif-

ferences, however, appear to0 truly represent the vegetational expression of
differing characteristics of the particular regions (i.e. regional varietion

of climate, substrates, geographic location and geological history).

In the following account these hamrocks of four regions are briefly
discussed and the regional peculiarities noted. Table 5 shows the floristic
relations between the regions as indicated by present knowledge of the dis-
tribution of the woody plant species of the tropical hammock forests. Table
13 (see Appendix) gives complete lists of the woody plants of 25 sites rep=

resenting all four regions.

MIAMI ROCK RIDGE HAMMOCKS

the ridge of Miami Oolite which

These are hammocks occurring on
Vithin the

extends south and sputhwest from Miami into the Everglades.

# A complete consideration of the south Florida hammock forest vegetation
would have to include hammocks of the Pinecrest area of upper Monroe Co.,
and the more northerly hamock outliers along both coasts of the peninsula

and both sides of the Everglades. None of these areas Were covered in the
present survey.
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region individual stands often show much floristic vafiation. This appears
to be associated with o factors: 1. Nearness to the coast and 2. Fire.

1. The rock ridge fronts on Biscayne Bay from the present site
of Miami south to the vicinity of Cutler. This is the most elevated oolite
area, probably the oldest part of the rock ridge, and the area most accessible
to water-borne seeds, Much of it originally supported hamrock forest,
isolated patches of which remain, These coastal rock ridge hammocks because
of their location and because they are evidently older and less disturbed by
fire contain a number of woody plants not found elsewhere in the region.
Some of these species occur generally in hammocks near the coasts and thelr
presence merely indicates & coastal site. Examples of these are Sophora
tomentosa, Jamaica dogwood (Ichthyomethia), bay ceder (Surians), Geiger tree
!cordia.i, and seven year apple (Casasia). Other restricted species are not
necessarily limited to coasts, and their presence in the coastal rock ridge
hammocks may be a floristic indication of the greater maturity of these
hammocks as compared to others on the rock ridge. Some of these species are
bitterbush (Picrammia), Misenteca triandra and red stopper (Eugenia confusa).

2. With the possible exception of the coastal hammocks just men-
tioned all rock ridge hammocks show signs of fire damage. The effects now
visible very greatly from stand to stend and it is likely that no two have
the same history of fire disturbance. Available fire history information
for any particular area is vague at-best, and it is not now possible to form
a clear picture of fire effects on the composition of the rock ridge hammock
forests. Provisionally I attribute the great floristic variation often
geen in closely adjecent stends of -hammock forest (especially in the Long
Fine Key area) to variations in the effects of fire,

Eighteen woody plants are limited to the hammocks of the rock ridge
of which ¥&i (¥) represent widespreal south temperate species here reaching
their southern range extremities, "“The species restricted to rock ridge
bhammocks are: Salix amphibis, *Morus rubra, ¥Celtis mississippiensis,
*Mognolia virginiena, Laurocerasus myrtifolia, Alvaradoa amorphoides, #*Rhus
leucantha, Ilex Kru% ¥Tlex Cassine, ¥Ampelopsis arborea, Misanteca .
triendra, Tetrazygis bicolor, Anamomis Simpgonii, ¥Diospyros Mosieri, Bumelia
reclinata, Forestiers pinetorum, ¥Callicarpa americana, and *Cephalanthus
occidentalis. .

d The rpck ridge hammocks are more uniform in aspect than in compo-
sition. In general they give the impression of moist forests with an sbun-
dance of mosses and bépatics (including epiphyllous species) and often with
a dense growth ©f fern® on the forest floor. Wet sinks with the rock walls
covered with ferns &nd mosses are frequent., Epiphytic ferns, orchids and
bromeliads are abundant and lianas of several species are ccmmon. The
stratification ©f the woody vegetation is difficult to judge because many
stands are obviBusly disturbed and immature. If such a hammock as Paradise
Key represents near-mature structure, it appears that three fairly well
defined strata are present: A discontinuous upper layer of scattered large
trees; the closed forest canopy; and a shrub-small tree layer. Figs., 10 and
11 show views of two Long Pine Key hammocks; an interior picture of Derk
Hermock and & view of the edge of Sawmill Road Hammock fraom the adjacent
pineland,
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Fig. No. 10

Fig. YNo. 11
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i The Mghogany Hammocks lying southwest of the west end of Long Pine
& Key near the inner mangrove edge do not properly belong to any of the four ie
main regions outlined, In structure, however, they resemble the rock ridge 4
hemmocks more then they do those of the other regions. They are also moist

forestes, with many lienas and epiphytes and several gtrata of woody vegeta- . :n
tion. The ecologically interesting point sbout these hammocks is that they g 1!
appear to occupy deep peet deposits built up over marl and not original rock 0

_ glevations. This suggests that they mey ropresent a moré mature stage™im
Bt the development of vegetation on sites once occupied by beyheads, No evidence
& _of fire was found in the mahogany hammocks investigated. They are certainly
“~%urneble but the sites may lie beyond the usual limit of sewgrass fires burn-
ing down toward the mangrove edge., The southwestern most finger of the lay jg

; 1950 Long Pine Key fire reached to within a little over a mile northeast of HE
/ the northoasternmost mahogany hammock. TFire protection is provided by two RS
characteristics of the surrounding marl glados., 1. Gledes in this area are :
flooded for & longer period than most of the rest of the south glades. They
: pey be completely dry late in the dry season, however, and one can often
* - nike dry-shod to the ncarcr mehogany hammocks (as was true on scveral trips

s mede in April 1952). 2. Sawgrass vegetation of glades surrounding these %

3 hemnocks 1s very sparsc and possibly would not cerry firc readily. -

List #.1 (Table 13: appendix) shows the woody plants of tho most
accessible of the lahogany Eemmocks. ~ae flora shows reclations to that of
the ncarby Long Finc Koy h-=mocks in the prosence of such gpecics as live
osk, bustic and Hippocrat:s. T2 point of greatest interest of courso, is
the occurrcnce here of numerous large nahogany irccs some of which cxcecd
4' DBH, Fig. 12 shows onc of those. Inly the two or threc northcasternmost
(end most accessidlc) hemmocks have been oxplored botanically, and it is
quite possible that knowlcdge of the flora of the Mahogany Hermocks is in-
complote. There ig, for that mattcr, somc reason to doubt thet the extent
of the mzhogeny hemmock area is ontirely kmown.

Also located at (or within) tho inner mangrove edge oro tree
E {slands cheracterized by the presonce of the rarc palm, Paurotis Wrightidl.
g This belt is crossed by thc Ingraham Highway to Flaningo and the half dozon
or 8o stands most ocasily rcached fron the road havo boen nuch visitod and ,
quite a few of the palns were renoved in pre-perk days. The Paurotis oelt :
extends for a considersble distance on boih sides of the road. It is onc =
of the least known areas of Everglades Nationsl Park which proopts one to
" gpeak ceutiously in discuseing it,

This vogetation type may be described as islends of hardwood forcst
located in a bush-savannah of red mangrovoe (Rhizophora). The ground covor
vegetation in openings between the nangroves consists of scattercd tufts of
emall sawgrass or thinly distributed Tleocharis collulosa., The goll of sur-—

i rounding ercas is doep marl, Tho forsst sites thennolvos aro characterized
vy doep peet doposite, and henes ero 5inilsr to the mehogeny harmock end

. “beghead sitcs., Cherscteristics of the su=rounding glades prcvide firo-pro-

¥ tcetion in tho pannor just novod for the nehogany hammocks. This vecgetation
mey bo celled cither hammock or bayhead almost cqually aptly. Ialer (1952,
pp. 258-259) points out the genoral structural sinilerity to bayhcads of tho
nore landward glados and gives a plent 1ist for thc one stand gtudioed. To
his 1ist of epecies thc following nay be added: Trees = spicewood (Celyp—
trenthes pall , Meariborry (Icacorea aniculata), poisonwood (M otoplun
toxiferun) and gunbo-limbo (Blephriun sinarube), Lianas-Hippocratza yolubilis,

.




sagaoolks snowberry (Chiogocca giba), and polson ivy (Toxicodendron). The

few stands visited in the course of this study showed considerable variability
in the relative importence of bayhead and hanmock species, The observed
floristic variability, considering the very few stands investigated, suggests
the wisdom of awaiting more deta before nmeking any more definite pronounce-
pent on the status of this vegetation. It is possible that the Paurotis

tree islands represent a number of stages in the replacenent of bayhead
vegetation by tropical hammock forest., They certainly merit much more study.

SQUTH _AWD SOUTHWEST COAST HA/MOCKS

Hammocks here referred to-occur on two substrate types: 1, ZElevated
greas of marine marl near the coast; end, 2, Shell beach ridges fronting on
Florida Bay or the Gulf of Mexlco. It is convenient to discuss these sep-
erately although there is evidence that mature hemmock forests of the two
gites may not differ greatly.

The marl hamnock areess are largely confined to a discontinuous
belt along the south coast extending from near Bear Leke east as far as
rrout Cove, Other harmock stands such ae those occurring along the north
side of Cuthbert, Munroe and Seven Palm Lokes are perhaps also to be in-
cluded here., The hammock areas are ghown on U. S. Coast and Geodetic Survey
Topo. Sheets T-5439, T-5440 &nd T-5441 prepared from the 1940 serios of
air photos._ The total hammock area is quite extensive, and much of it has
_suffered from fire end hurricanes. Many large mehogany trecs were reportedly
cut in the hammock strip between Snako Bight end Crocodile Point, and olse~
where along the south coast, 1in the yoars prior to the egtablisghment of Zver-
glades Xational Park; but I was not able to locate much definitc information
on this unique chapter in the history of U.S. lumbering. Only small sections
of this hammock area have received caroful botanical exploration., The proseni
account is based on the hanmocks of the Bear Lake — Coot Bay - Sngke Bight
soction (see list #9, Table 13), the only area in which this vegetation type
was studied,

Eermock forests of this aroca resenble those of the Florida Keys
more than they do rock ridge hamocks both in floristics and in aspect.
The floral rclation is shown positively by the prominence of such specics
as Jenaica dogwood, slcnder thatch palm (Thrinsx parviflora), soapberry
(Sepindug), several specice of columnar cacti, mehogany, Bugenia buxifoliag,
wild cinneamon (Cenella) and manchineel (Hipponane). They scem %o lack such
cheractoristic plents of the rock ridge hammocks as bustic (Dipholig), live
oek, paradise tree (Simoruba) end Lysiloma, As now known the woody flora
i{s much poorer in specics than that of any of thc other regions, but further
exploration will doubtlcss edd many specics to tho present list,

In appearance the marl coastal hammocks arc dry forests, Fplphytes
aro not comnmon in the hammocks, although edjacent buttonwood and mangrove
forosts have many bromeliads and hed at ono time an abundance of large sprey
orchids (Oncidium). ILianas ere not well-doveloped, and no ferns occut On
the forest floor, Some of the trecs are rogularly dry-season deciduous,

No stends which appcared mature werc scen but 1t scenms likely that the mature
forests of the region will be of simpler structure end less statified than
the rock ridge henmocks,




i Th® hammocks of shell beach ridges are found in this region and
8 on the Florida Keys and Florida Bey Keys wherever sufficiently elevated
i’ peacthes otcur. The vegetation is quite similar at sites throughout this
¥ area. Flant liets for several beach ridge hammocks are given in Table 13
% ... and these sites are briefly discussed. Davis (1942) has discussed a
pumber of beach ridge hemmocks in his study of the vegetation of the keys
vest of Key West.

Early harmock growth on beach ridges is usually a low thicket
eampostd of & few piéneer species, Ususlly prominent at this stage are:
! gea grape [Oocc@'bis uvifera), blolly (Torrubia), bay cedar (Suriana)
- . Pithesoloblum elupense, Sophora tomentosa, entosa, buttonwood (Conoca S
;- Ppanish B er { a ‘buxifolia.), Joewood (Jacquinia), sesa :La.vender
- /{Mellbtonia),” seven year epple (Cesasia), Erithalis and Borrichia arborescens.
; _.F.r Eﬁ commmity, which is quite distinct in composition, development

tly proceeds toward a mixed forest dominated by gumbo-limbo, Jamaica

dog\!géﬁ pestic,. stréngler fig, poisonwood, pigeon plum (Coccolobis launfolia.

57 gnd inkwood (Exothea).  'The mat
" pented by the Cape Sable hammocks) will evidently be similar in aspect and
compositioh to those developed on other substrates in the south coast
region a.nd the Florida Keys,

An Anteresting feature of the beach ridge vegetation is the
frequent development of distinct vegetation belts, especially at places
vhere the foreshére slbpes steeply. The exact arrangement of these varies
with the profile of the beach ridge., Commonly there is an outer hedge of
bay cedar developed, In some cases as near Middle Cape Sable, a double
hedge, (the outer a pure stand of bay cedar, the inner a pure stand of
Pithecolobium) occurs in front of the hammock proper.

The tropical hammock forests of the Florida Keys do not enter
Everglades National Park and remerks on them here will be accordingly brief.

UPPER FLORIDA KEYS HAMMOCKS

These hammocks occur on elevations of Key Largo corsl Limestone
which forms the keys from Soldier Key to the West Summerland Keys. This
geological formation also forms the Hawk Channel front of some of the Lower
Florida Keys, including at least Big Pine Key and the Newfound Harbor Keys and
perhaps others southwest to Sugarloaf Key. On the main Key Largo Limestone
keys hammock forest originally occupied virtually the entire upland area
between mangrove belts on either shore. Much of the hemmock area has been
obliterated by clearing and the remainder disturbed to some extent by fire

so that litile original forest remains, except fer that of such outlying
islands as Lignumvitae Key and Pumpkin Key. Abandoned cleared areas are
occupied by tangled thicket growth of such species as Lentana involucrata,
Solanum verbascifélium, Trema and hog plum (Ximenia), Hammock forest eppears
to replace this thicket vegetation directly, if no further disturbance occurs.

The Upper Keys extend southwestward across a sizeable sector of
the east-west gradient of decreasing rainfall, 'This is evident in comparing
the aspect of the hammock forests of upper Key lLargo and Lignumvitae Key.




The formor more rescmble those of the “iami Rock Ridge, while the
Lignunvitee Koy hammock is similar to hammocks of the south coast, ocxcopt
“thet 1t is apparﬂany_atIIi_dnyer_and_légkgnquphyt9a_almost”completﬂlyhﬁ
The decroasing rainfall mey elso effact the distribution of some spccics
such es Lysilomg, which is not conspicuous in the hammocks south of upner
Plantation Kecy, and thatch palms, which becomo increoasingly proninent as

ono procoeds southwost along the keys,

Tho flora of the Upper ieys hammocks lacks all of the south
temperate specles which occur sparingly in the rock ridge haamocks. Two
woody epocios nakodwood (Colubrina reclinata) end lignumvitac (Guedacun)
arc limited to Upper Keys hammocke. A number of spccies are sharcd botweon
Uppor Koye harmocke (cspecially north Key Largo) end the coastal rock ridge
henmocke, Those includet dittorbush (Picremnia), red stopper (Buzeniz
confusa) end (elyptrenthes zuzyzium,

IOWER FIORIDA KFYS HAMMOCKS

As indicated in the preceding section the geological Lower Koeys
ere not precisely equivalent to the geographical Lower Keys due to the
southwestern extension of the Key Largo limestone, These are keys formed
by Miaml Oolite which extend from Little Pine Key to the iiarquesas. Only a
few of them have extensive uplands and most of the upland area is occupie?”
by pine-palm forest, The pinelands burn frequently and the hammock=pine -
relation appears to be similar to that existing on the Hiami Rock Ridge.

The Lower Keys hemmock forests are probably the most xeric hammock type in
South Florida,* These hammocks virtually lack epiphytes, lianas and forest
ferns, many of the trees arc deciduous, and forest statification is not

highly developed.

The flora is interesting for several remsons. Six tropical species
of woody plants occur in Florida only in the Lower Keys. These are: Pisonisa
rotundata, Caeselpinia pauciflora, Savia bohamensis, Gyminia latifolisa,
Quoanig zlabrg end Clusia rosea. Several species of the rock ridge hammocks,
sbsent from the Upper Keys, resppear in the Lower Keys. These include:
wax myrtle, Byrsonima cuneatas, redbay, cocoplum, myrsine, and Guettarda
scebra. Flnally some expected species, such as mestic and mshogeny, appear

to be absent,

*This excepts the hammocks associated with tree cacti (Cephelocereus)
which are of limited extent in South Florida. Stands werc originally
present on Lower liatccumbe Key, Key West and Big Pine Xey (Southeast
Hemmock). The first two of these have probably been dcstroysd, Theso

" hammocks perhaps represent en approach to the "Thorn Woodland" or "Cactus
Scrub" formations of Beard (1944; 140).
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TABLE 5, Distribution of woody plants of tropical hammock forests in the
" $our hammock regions of south Florida.

Ridge Coasts Up. Keys Lower Keys

ﬁ.btalm:gber _o___: Species 110 _ 71 _ 91+ - oL
Bpecies Limited to the Reglon 19 2 3 6
© Fumber §f Speciel in Common and (in parenthesis) No. of Sp. Limited to
-t peglonds
et Rock Ridge s6(2) 76(8)  72(20)
Southnna southvast Coasts 56(2) | 65(1) 61(0)
166  65(1) (3)
orifa }  q2(0) 6L0)  T(3)
 muaiScg PPIPES” IN SOUTH FLORIOAT
SRS v m,f "" z section has shown that considerable variation, both
in couposition Bhd structure, occurg in the tropleai hammock forests in their

: da rangé. - The sbove question is thus o=v—ous. but it is one that
cannot bé’ finally answered from information now at hand. Provisiomally, it
seeris best to consider that there is & single tropical hammock forest type

in south Florids which varies, probsbly in response to many factors, of which
the priincipal &nes sppeer to Te increasing frequency of destructive frost
northayd,/ decreesing rainfall westwvard, and location of the site in relation
to the coasts There has been considérable gpeculation attempting to explain
the total floristic similarities and differences between various south Florida
regions (see Bimpson, 1920, Chapters T and VII) by juggling the sequence ot
late Pleistocéné geological events. It seems preferable in an ecological
consideration of this vegetation type £6 determine first just what the extent
of variation is in stands of comparable maturity in the various reglons.

Several things suggest the desirability of this suggested hypoihesis
gs a working position that deserves careful testing in the field.

1. With few exceptions the species of large trees available in
the Flora as possible dominants of & self-maintaining hardwood forest are
prominent throughout south Florida, This is true of poisonwood, gumbo~1imbo,
inkwood, strangler fig, shortleaf fig, pigeon plum, leadwood, Jamaica dogwood
and satinleaf, The apparent exceptions such as the absence of live oak
except on the Miami Rock Ridge¥*, of bustic from much of the Upper Keys and the
south coast; 8 Lysiloma from the south coast and Lower Keys; of paradise
tree from the south coast; and of mastic and mehogany from the Lower Keys, may
have ecological rather than geological or phytogeographical explanations.
It seems, therefore, that an eventual hammock forest permitted to mature
ghould have mich the same dominants throughout. south Florida. Simpson (loc.
cit., Chaps. IX and X), for example, has described the elimination of live
by succession in ¢

* Occurs very rarely in Key Largo (Alexander, 1953).




Species

Quercus virginiana
(1ive oak)

Metopium toxiferum
(poisonwood)
Elaphrium simaruba
(gumbo-1imbo)
Dipholie salicifolia
(bustic)
(elyptranthes zuzygium
(no common neame)
Fious aurea

(strangler fig)
Simaruba glauca
(paradise tree)

Laurocerapus myrtifolia
(laurel cherry)

Exothea vaniculata
(inkwood)

Roystonea regia

(royel palm)

Ficus brevifolia
(shortleaf fig)

Sideroxylon foetidissimum

-L (mastic)

Lysiloma behemensis

] (wild tamarind)

, Coccolobis laurifolia

' (pigeon plum)

Ichthyomethia piecipula
(Jemaica dogwood)

: Erugiodendron ferreum
(1leadwood)

Torrubia longifolia
(blolly)

Gymnanthes lucida
(ecrabwood)

Sapota achras
(sapodilla)

Number of Species

TABLE 6. Bpecles composition of the forgst canopy at four South Florida
tropicel hammock forest sites,

song Pine Key Lignum-

Paradise Long Pine Key . Saw-Miil vitae
Key Dark Hemmock Road Hammock Key
45% 44 194
114 &< 114 269

9% 97 9% 304

8% 17% 44

7%

5% 3% 3% #

57 # 1%

4%

32, % # 3%

1%

1% #

1% 1% 3% 11%

# 58% 43%

% 7% 12%

8%
6%
2%
1%
1

12 8 9 10

1 Data from random counts of trees entering the forest canopy. Based on
counts of 200 # trees in the least disturbed parts of the four sites,

¢# Occurs in canopy stratum elsewhere in the hammock but not in area studied,
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‘mature rock ridge hammocks, an occurrence which (4f general) eliminates the

major difference in the hammock dominante of this region. The great difference
in the relative importance of the various canopy species from stand to stand

. (see Table 6) are provieionally regarded as due (in part at least) to the

different stages of maturity and different disturbance histories of the stands

ptudied,

"2, It seems probable that most of the floristic differences eventually
found between mature forest stands of the various tropical hammock regions will
involve sub-dominent woody species, ferns and epiphytes. These species are
more dependent on a narrow range of micro-climatic conditions than are the
dominant trees that form the hammock canopy. The differences in aspect and

- structure of hammocks of the various regions have been noted. Some of these
can certalnly be translated into environmental differences that affect the

sub—lominant plants and limit them to a particular segment of the climatic

. range represented within the tropical hammock forest vegetation typs.

It appoers to me that species distridutions should first Dde carefully
examined to see whether or not the various range limits can be explained in
relation to present temperature and rainfall gradients in South Florida, or to
other ecological factore. Only in instances where the present variations of
environmental factors seem inadequate to cxplain the facts of distribution
does i1t eppoar either wise .r necessary to entertein more remote speculations.

BAYFEADS = SULZE=TK

This vegetation typo occupics decep deposits of organic soils. Bayhead
goile of South Florida are claesified as "Gandy Peat! by Henderson (1939) who
elso glves a description of the components and characteristics of the soil type,

3 - ETATION

The principal study of South Florida bayheads is that of Egler
(1952: 241-248), who discusses their floristic composition, structure, site
relations, origin, and successional trends and the factors effecting them.
His study was limited to the southeastern area between the Miaml Rock Ridge
and the coast, A briefer gencral account of the bayhecad vegctation of the
hglough and trec island area' of thc main Everglades dralnage is given by
Davis (1943; 265-368). In view of this recent work only a brief description
of this vegetation type will be given here,

The bayheads arc hardwood forests composed of relatively fow speccles,
which occur as tree iglands in the Everglades prairies. As Egler's table
of froquency of occurrence of species (op. cit.: 242) shows the most constant
of the woody plants are redbay (Temdla Borbonia), wax myrtle (Cerothemnus o
ceriferus), nyrsine (Rapanea guayencnsis), cocoplum (Ckrysobelanus icaco),
dahoon holly (Ilex Cassine), and sweet bay (Maznolia virginiana)., These
species make up the major part of the bayhead vegetation throughout the rezion,
Locally, cypress (Texodiun) and pond apple (Amnona) may occur in bayheads,
and willow (Salix) and buttonbush (Cephslanthus) are frequently present,
especially in the main glades, Toward the southern part of the region verious
tropical hardwoods and palms enter this vegetation tyve, but thése are usually
present only as scattercd individuals. Many hammock trece spccles may be found,
but among the more frequent are marlberry (Igagorea), strangler fig (Ficus aurcn
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poisonwood (}Metopium), white stopper (Eugenis axilleris), cabbege palm (Sabel),
and Wright's palm (Paurotis).

In structure the bayheads are dense forests of low—growing trees,
typically they have a tight hedge border of cocoplum with more opon forest
{npide. Shade 1s dense and herbaceous plan“s are few. The forest floor may

o ~1ack vegetation, or support en understory cf ferns, Blechnum serrulatun and

opteris normalis being two epecies frequinsly found. The forest is char-
acteristically much overgrown by such lianas as Smilax laurifolia, Virginia
creeper (Parthenocissus), and muscadine (Muscadinia). Relatively few epiphytes
occur, these chiefly dbromelisds. Fig, 13 shows the menner of occurrenco of
the bayheads a8 islands in sawgrass marshes. Fig. 14 gives a closer view of
the edge of a bayhead chowing the abrupt transition betwecn forest and sawgrass,
and the outer cocoplunm hedge,

BAYHEADS - ECQLOGICAL PROBLEMS

The bayhead vegctation 1s relatively simplo in floristics and
gtructure. Descriptively the vegetation type is well understood, yet 1t
presonts a trio of unsolved ecological prcblems, and a vexlng question of
terminology, which have plagued every studeat of South Florida vegeotation,
These mey be indicated as follows: 1, Vhat is the relation of the beyhead
yegetation type to cther regional hardwood forests; 2. What factors control
the location of bayheads; 3. What 18 the true naturec of certain disputed
cheracteristice of bayhoad sites; and, 4. Vhat is the proper tern to designatc
this forest type?! Thc nature of these problens will be briefly sketched here,
Their solution will dcnand much careful fiold study.

Relation of Bayheads to Other Hardwood Forcst Types.

The floristic picture of tho bayhead vezetation is as follows:
In the South Floride area hundreds of separate stands of this forest tywve
occur as islande in the gledos. In composition the forest is remarkably
uniforn throughout tho rogion. ¥KXearly all stands arc conposed elnost entirely
of the five or eix spocice listed earlior, Theose spocies appear to possess
in common the ebility to tolcrate wetter sitcs than nost of the hardwoods of
tho region, As a group they also appcar to be intolcrant of competition on
henmock forest sites, and arc found only svaringly in the hammock forests,
Throughout tho bayhead vegetation type occur scattored individuals, frequently
seedlings, of hardwood species characteristic of hammock forests. Theso
soldom constitute more than a vory small percentasze of tho total vogetation
in"any stand, but most bayheoads, at locast in the southern part of thc region,
contein a few spocinens, The species of hammock hardwoods which occur moro
frequently have beon nmentioned, A complete 1list of all species that have becen
observed would include a large proportion of the woody plants of the hammock
foreast vegetation type.

From information such as the above the inference that hemmock forests
will replace bayhead vegetation on undisturbed sites is easily drawn. Both
Davis (op. cit.: 211-212) and Fgler (op._cit.: 247-248) have reached this
conclusion, The bayhead vegetation ie viewed as a piloneer forest community
on wet sites, which is replaced by a hammock forest of mixed hardwoods in the
courge of succession. I agree with this concept of the relation of the two
hardwood vegetation types, but wish to point out that its present status is
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that of a reasonable working hypothesis, which awaite convincing demonstration,
mwo chief difficulties exist:

1, Intermediate stages showing bayhead svecies being
replaced by hammock hardwoods have rarely been observed.

If succession occurs as outlined above one would expect

to find forests showing mixed dominance, It is probable,

as Zgler suggests, that fire prevents this developrment on
most sites; that most bayheads burn out before the site can
develop to the point where it is suitable for hammock forest
species,

2, The exact nature of the changes in .the characteristics
of the site which permit replacement of bayhead vegetation
by hammock forest are obscure.

The liahogany Fammocks and Paurotis Hammocks of the exireme sou
Everglades occupy sites which ere similar to bayhead sites. These hammo
forests, near the inner mangrove edge, are well-protected from fire by t.
nature of the surrounding glades. They are possibly hammock forssts dewv: Ut
from bayheads during a long fire-free interval, Careful study of these :
and comparison with bayhead sites is indicuted as a likely starting point in
investigation of the successional relations of the bayheads., Also further
botanical e:ploration of the bayheads ghould reveal at least a fow clear cases
of succession of hammock forest smecies on bayheed eites, if this phenome= =
really occurs,

Factors Determining Bavhead Location,

The ecologist in South Florida is soon faced with the problem of
explaining why bayheads are located at the particular sites they now occupy.
Tfwo views are possible: 1.~ that present bayhead locations represcnt survival
gites of islands of a former continuous forest; or, 2 -~ that occurrence of
beyheads is limitod by special topographic characteristics of the sites they

0CCUDY.

The extreme interpretation of the first view would hold that bayhcads
are actual fragments of a former forcst whose prcsent locations are entirely
the result of chance survival, A modified interpretation is that the bayhead
tree islands are segments of former forest that have survived only at sitcs
wvhere special topographic charsctoristice provide fire protection., The evident
floristic immaturity of the present bayhead vegetation seems to be strong
evidence egainst the idea that thcy are in eny manner actual fragments of en
0ld forest, and no author has maintained this view. Egler (op. cit.: 234)
hes presented tho hypothesis that a continuous swamp forest clothed the entire
glades in precaboriginal time, and that firc acted to restrict the rcmnants
(beyheads) to their present sites, He believes, however, that present bayheads
have also been reduced by fire, probably many times, and that they have been
gble to become re-established only at sites which enjoy sdecial fire pro-
tection,

The second possible interpretation is that only certain sites in the
glades are suitable for invasion by bayhead vegetation. This contrasts with
Tgler's (ibid.) view that any glades site is open to invaesion by bayhead
species, but that fire prevents estsblishment of beyhcads except at certain s:it«
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Just what the special characteristics of bayhead sites are remains
obscure, In some areas bayheads are oriented with the direction of
flow (or former flow) of BEvorglades surface waters, end many of
then exhiblt a teardrop shope with rounded upstrean "head,® and
tepering dovnstrean "tail," Those characteristics heve becn intor—
proted as indicating & relation between drainago charncls end tho
location of bayhoads, but the nature of tho relation is not clear,
Davie (op. clt.: 2585 discussing the "slough and troc island arca¥
of the medn BEvorglados drainago, statos that bayhcads develop on
"ridges™ botween the slough runs, BEgler (op. cit.:246) discussing
tho arca scuthoost of Long Pinc Koy, belicvos that tho initial
bayhead establishmont is in e drainasgo channel whore tho wetter
slto provides additional fire protoction, In addition thore arc
slzoableo arcas whore boyhoads show no rcgular oricntotion in relation
to drainogo pettorn,

This quecstion of the factors which dotermine the occurrence
of bayheads is still cntiroly undcecided, OFf the suggested factors
I dolicvo that olovation is tho most likely control, and suggest the
hypothesis that duration and oztent of ennunl <L ‘oding deternines
whothar or not bayhcad spocios can-invode.a gi-fss s=te. Tho regui-
slto oclovation for tho occurrenco of boyhcad speciles could occur
elther in tho original topograshy or by buildup of peat dcposits,
Undor tho.abovo hypotheslis a lowerirgz of glados watcr lcvcls should
rosult in an axnansion of bayhceds, I believe that this 1s now oc~
curring throughout tho lower glodos,

}_- P T Aol 'lI oA, i >

Disputed Charectoristics of Bayhead Sites. ba Fr5pins b

<

Tho uncertainty about tho factors controlling location of
bayhoads stans from tho oxistcnco of scomingly contradictory ine-
fornotion concerning thalr sitc charncteristics. ¥o agrcoment
oxists as to whether or not dbayhcald sites aro morc elevated than
tho adjacant glodes, A wealth of randon obscrvational cvidenco sug-
gests that thoy are considerably more clovated, Howover, Bzlor (ops.
clt.:244) found that the surfaco of tho peat mass in two bayheods
ho studiod was at tho sanc loval as tho narl surface of the surround-
ing glodes, Qareful study of a scries of lovels along o transoct
fron gladcs through tho conters of bdayheads, at a tino when both
glados rnd bayhood soils are dry, suggosts itsclf as o ncans of ap~
proach to this puzeling prodlecm., Thore is so nuch casual cvidonco
that clovation doos affcct the occurrence of bayhord specios that
despito Eglor's findings, further invostigation scens required.

Fib. 14n shows how boyhead specioes occupy rolatively slight clovas
tions in tho sawgrass narsh, Tho picturc, a vicw of thc old Jennings
Plantation, shows plents of rodbry, swoctbay, nyrsinc, wo¥ nyrtle, ..
end dchoon holly that have invoadod clevetced sitos on rows in the
onctine citrus grovo, The seil is thin narl over ocolite throughout,

There 1s 2l1so question as to whether the pd of the soll
solution in tho beyheads is acid or alkalinc, Davis (1943:115) writoes:
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"The bay-head trccs, Persca, Hyrica, and Mngolia,
end ferns, Osnunde and 3lcchnum, occur on very acid to
circun-rieutral soils ... It raonges from pE 3,85 to pE

}
6.80 for the surface soils. The bay forests grow on a »Jl'
great variety of soils but in gemeral the hurus and. peat jﬂ '
loyers they forn arc strongly acid, " ﬁﬁ
"‘ -

Leddin (1951:63) refers to "bay tree harmocks in the Zverslades on
very acid poat." However, Bgler (1952:244-5) writcs:

Mir, Gellatin reports that of scveral hundrcd soil
teste Lo has nalec on hannock peat, the pE ranges from 7.5
to 8,5, with an oxtrcme of 7.0. Fron thesc dota, it nust
bo assuned that tho soil solution is nornmally basic,™

Zgler (ibid.) howover, continues:

"yithout in any wey refuting these data, 1t nust be
sadd that thore are certain botanical conditions (in-
cluding net only the kinds of zlants proscnt, bub the
~ize and shove of the poat lens below the harmock) that
1sad one to infer thet the soil soluticn can under cer-
t~in obnormal and tauporary circumstences, boecone suf-
ficiontly acid to slter radically the characteristics of
the hamock in wsys that persist through. succceding
alkolino tirce,"

This hypothesized occasional acidity is tho inportant clenont in
Feler's explenation of the flatncss of the boyheads. EHe writes (om.
cit.:R246~7)2

The hypothesis is prescnted that peat-doposition
e nerl-dissolution work simultanecusly, Although tests
corlicr referrod to indicatc that the scil solution of
tho peet is normally clkaline, it was then surgested thab
this solution could bo acid at isclated tinecs under un-
usual circunstances, On such rorc occasions, the basic
marl could bo éissolved... that some sort of belance cxists
between the two nrocesscs is izdicated by the flatness of _
the hormocks, 1.0., poat docs not build up faster then tho i g
narl dissclves below, ! ! ;

Tittlc morc can be said of this zrodlen cxeccpt to note "
thot tho regorted pE range, 3.55 i 8.5, is cxceptional, if rot un- I
preccdentod, for a prosuncd sinzle scil type. Tho need fer caxrcful IS
ro-investigatinn is cobvious,

BAYHRADS ~ TR INOLOGY

i I have hore referrcd to the trec island herdwool forests

doninotod oy Tomala, lMomnolia, Scrothaomnus, Ilox Cassine, and




gobal a8 bayheads, Davis (1943) uses this tern ond also
rofers to "Bay Tree Forests" and WBgy Trec Islands," Other authors
(Zgler, 1952: Ledin, 1951: et al,) havo referred to this vegetation
type as "harmocks,” Objections to this usage Werc given carlier. —
mhis vegotation type differs fron the harmock forests only in its
floristics, Since harmock forests will (quite possitly) invado and .
oventunlly replece bayheed vegctation, these florlstic diffcrences
nay be expected to disappcar in the course of succession, The need
for two torms nay thus be easily questioned on logical grounds, I
belicve, howover, that the uscfulncss of the two terms is anporent
in tho fiocld., Tho recason for this is that, duc porheps to fire,
. extreacly fow forests roprespntigﬁ;igtcrncdiatQ_ﬁggéﬁggiﬁﬁél:EEQgég_“
st. oros "boyhood! end "harmock! arc thus alrost mutuslly

“Zxolusive under prosent conditions, and the practicel valuc of dis-

tinzuishing theo two floristically differcnt forcst types by cormon

nance is apparant.

to zo to bot vory vigorcusly for the tern’
aze, and I have followed this, Howevery
" 4% ig vnoriously uscd clscuhicre in

In other arcas thc term is

in flatwoods ponds and to sonc
41) terns bayhcads the

1 an not prepered
boyhead,® It cnjoys local us
ne notod for the tern “harmock,
Tlorida ond the southecstcrn states.
comnenly applied to forests occurring
riparien swonp forests, Lacssle (1942, D.
"Gordonia = Tepola pubescens = Mammolia virginicna Association! and
statoss ¥the tern ibeyhend! designntes an nssociation doninated by
broacloaved cversreen treces that grow in very acld, soturated solls
which are subject to perlodic floodinz.! Althouzn I an not fonilior
with tho North Floricde "Bayhends," 1t appcars fron -ublishod deserip—
tions that these "bayhcal!l sltcs nay differ considcrably fron those
of South Florida though some of the same trec speocies arc proninent
in both, Oonfusjon is thus nossiblo (norheps, 1ikely) but I have no

altcrnative tern to suzreste

SAWGRASS GLADES - ‘UBSTRATE

The sawgrass arcas of Tvergledes National Park occur on
low-lying soasonally flooded freshwater narl and neat soils which
* forn 2 blanket of varying thiclmess over the viami Oolite, At the
prescnt tine nost of the dcep sawsross veat arcas in the park are
found in the Shork River nyalley," vhich forns the nain southwestern
drainege of the Everglates, Tscwhere narl preaominatcs with only
scattorod arcas of peat, Davis (1946, Figure 13, 2. 122) has dis-
cusscd, and nepped the poat arcas of the southcrn Zversd ~des, His
nop shows little decy poatb prosent in tho =vergzledes Hotional Pork

arede

ticularly noor the odzcs of the glades

and arounld Long Pinc Key thorc arc cxtensive glaodes rockland arcas.
ck" 1s exposed and the narl

Here much-eroded linestcnc "pinnacle To
goil 1s linited to solution pocicts in tho oolite,

At nany places aT
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SAWGRASS GLADES — VEGATAMION

|

" ’ The sawgrass glodes vegctation occuples a larger area

s 1 thon all other vegetation types of Evergladcs Hatlonol Park conbined,
i but nerhans lees, definite information is aveilable concerning it

- then for any other vesectation type, The vegctation cen be described
e o in gencral torms as a winter dry narsh doninated by verious grasscs
L and sodges of which sawgrass (Mariscus jemaiceonsis) is the most

proninent species. Several local variaticns in the vegetation may

. be distinguished such as the arecas nodified by farning opecrations,

; the "aquetic pockets" and gator holecs, the savanna oreas of red
Rongrove or cypress, and ercas donincted by grasscs erd scdges other
than sawgrass: but wo coanct say with nuch assurance just what con—
trols tho occurrence of menmy of thesc variations., Dote are not at
nand o permit discussion of the distributlcon of glades plant species
in reolation to scil type, to the length of the periold of ennual flood-—
ing or to selinity, all of which are factors of possidle innortence,
This ecologlcal blindspot is nmost unfortunate becauso tho sawgrass

: glades is undoudbtelly the vogctation type nest likely to undergo
widespread changes under the impact of drainago enc. fire., Sono of
theso changes that invelve extonsions of shrub vegetation into the
narsk are alroady noticcablo as neationed in the previous section.

It is wossible thot imporcent and widospreald chenges in the doninanco
rolatlons of tho varlous herbacocus s~cclos of the Everglades fornas
tion may also bo taking placo. The importance of a progran of carc—
ful ccological stuly of the Iverglades narshes scens clear,

. Tho following scction will briofly describe sone of the
8 najor veriations that occur in the glades wveogotation of the Everglades
) National Peorx Arce,

Azsiculturel Arcas — Ezlor (1952, pp. 248-251) has described
tho nodifications »>F vorutation in the cultivatoed narl zlales east of
the pack, A sinilar niciurc is epnarent in the farn area south of
Tonz Pino Koy, Tho genoral succession on abondonod f~xn lands nTO=
coeds fron wood ficlds of ragwecd (inbrosis clatior), scsbaaiao |
(Scsban cnorus) and glant -onic-grass (2onicun pexipun), to o low
thickot corrmanity dominated by -rimrosc willow (Jussioco scatra),
to wooldy geowth of willew nnd 3accineris (3. halirmifoliz ond B,
-leDOE;_l_i_f_l_g_‘_:‘_rl), At -~rosont the cliest ehaadoned farn 1l-nds ia the -
inncdiate etk arca arc occurded by this willow-Bacchoris growbth.,
Scaticred trecs of beoyheal -lants are to be found throvshout, which
sunzests that, miven tine, a vosetation type sinilar to Dayhcad
vorobation will occury what were open Slotce befere cultivation,
¢ M7, 15 shows Censo sunmer growth of raswecd on marl slades after
‘ winter fermings,

A ounber of =lants have beeone cstablishod around the
cultivated glades areas bolow Long Pine Zeoy, many of thon widespread
weod specics. lost of those will probably Aisanyecar when the lend
is finolly scbentoned,btul sonc nay bo wotontial nuisances. A list
of some of the stccics cbscrved is givea below:

1) 8
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Figure No. 15 - shows dense

surmer growth of ragweed on

marl glades after winter

farming.
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vhich raiscs quostions as to what the controllinj sito factors may De.

Arzenono pexdcana (prickly poppy)
Cheirinia cheiranthoides (wornmsced rmstard)

Verbena bonariensis (vervein)

Vigna repons (a vining lomuno)
Medicazo lupulina (black nedic)
Spllanthes ropens (a vining composite)
Solanmun pigrun (conmon nightshade)
Molilotus zlba (white swect clover)
Sonchus aspor (sow thistle)

Lactuca intybocea (wild lettuce)

Spermplopis divaricata (in carrot fanily)
Verbena sccbra(vervein)

PAmuntio Pockets" and Gator Foles - Throughout tho glodos
are found scattered depressions of verious sizes wetter than tho
surrounding narsh plains and characterized by different vegetation.
Trlor (iblde, p. 249) has termed these "aguatic -ockets," They aro
also commonly called "'gzator holes" from thelr roscnblance to tho
ponds often malntaincd by large ellizators, Thesc nonds huveo
wrobably originated in scveral ways. Scne ere =-tuclly *pator holes
thouzh their distribution is nuch nore gencral c—er -he glatos than
that of tho alligetor at prescnt. Others nmay roprescent s; ots where
decp peat accunulations have burned out. Whatover their origin tho
dcoper ones are extranely irportont in the ecolosy of the cninal )
1ifo of tho gladcs in 4ry years. Plent soccics of such nreas includo:

cottoils (Typha), cano (Fhramitoes), slades 111y (Crinm pgoericonun),

nickerel wood (Pontedoria), fire flag (Thalia) and arrowleaf (Serittoria)

Scrub Cyrross Arca = Soutiwost of Paradisc Key 1s an area
of considerable oxtont, crossed by the Ingrahan Highwey, in which
anall pond cyoress (Taxodiun pecondang) cceur scatterod through the
glades, A sinilar scparate arca lies slons the north side of the
west end of Lonz Pino Koy, This weird vegotation first cane %o at- -
tantion whon the construction of the Ingrahan Eighway reached tho
lower cypress area., Sinco that tine nany authers have given briof
doscrintions (Small 1920, 193la, 1933;. Harpor, 1927; Igler, 1952,
ot £l.), but no adoquato oxplanaticn of tho vegotation typo has been
aivancod, Tho gonaral assumption has been that tho cypross horo occur
at an unfavorablo sitc and are dwarfol in conscquencee. Certainly the |
aswect of the aroa hasn't chongod ncticeably since Srallls first 5
sicturce ond doscripticns, ond growth of tho cypress hero is covicdently
vory slow, At sonc places nlong its boriors thies cyosress savanna
vezetation hes on abrupt junction with the surrounding open gladcs,

Tollowing is o dcscrintion of the arca fron field notes,—
Tho -substratc is thin marl over colitc with scattcred areas of
exnhosod rock.
cccurs throushout the gladcs,.

Tho ground surfnco is coverced by tno alnal nat that
The overstory is scrublby gnarled pond
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cypross neorly all under 20! in hoight with nany trcecs showing

severo fire danagoe. The grass=-sodge-herd layer under cypress is
identical with that of the eurrounding glades with black rush
(Schogmus nigricans) donminant on higher sites, and scwgrass (Moriscus)
on wetter sites, Irrcgularly throughout the scrub cypress area are
clunps and strands of tallcr cypress in denser ageregations, Thesc
stands soan to occupy places lying bolow the lovel of tho goeneral i A
eroa, Also throughout the area are bayheads usually with fairly fjx R
large cypress around theo edzos, and tho usual nixturo of broadleaved i

tree spocics in tho intorior, — This is yet cnother vegetation
typo of Everglades National Park deserving close ecolozical study.,
Fige 16 shows the aspect of the scrud cysress arez with a bayhead
and open glodes without cyoross in the background,

iy e e e S G
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- ove Bush Savanna ~— Whero the sawgrass glados

neet tho coastel nangrove forosts a belt up to sevaral niles in

width occurs, in which red nangrove (Rhizoghora) bushes are scattered

over the glodes. Thero is considorable evidonco that this nangrove

vegoetation is extending inlend, and wilioly scattored plants arc to

be found well in advence of the nain bolt throuzhout the glades south
- of long Pine Key, Scovors=_ —tl-rs have studicd thie vozetation

(Davis, 1940; Ezlor, 1952) cut the ecological controls ovar rolations

botween the two vegetation types cannct bo regarded as welleunderstood,

Factors involved are certainly conplex and possidly include fire,

storn offocts in Aiepersing Bhi gonhorg scodlings, and rising soa levol

end surface wator sslinities, The prosent survey did not involve

this vegetation and it can only be indicated herc.

.

Goneral Glades Vezctation - Horbs —— Ovor the glades areas
of Bverglades iiational Park nany herbaceous snccles occur along with
the dominant scdges and grassces, These are scldon inportant in
total nunbers over any extended arca, tut they characterize tho
glades vogetation, In zeneral theso species annear to be more common
in thin narl and rocky areas, and nore common in areas rccently

__burned than in thoso that have gone a nunber of ycars without fire,
‘The following lists some characteristic specioes:

Qg;ogoggg barbatus Agalinis Harperi

Alotris bracteata Iponoea sazittata
~idata Hypericun malioides
flo sustifolia Hellotropiun Leavenworthil

: ' Qxypolis filifornis Asclopias lanccolets

: Prosarpinaca palustris Polygomur sp.

: o Zlliottid Bupatorjun capillifoliun
Kostolotzkya virminica Supatoriun nikanioides
Hydro oy illa Sonocliniun coelestimmn

a no 0 Mikania batatifolia
o lo s el v
S eb catn Pluchea foctida
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Figure No. 16 - shows the
aspect of the scrub cypress
area with a bayhead and open

glades without cypress in the

background.




Toueriug Nashii Pluchea pur-urascens

Justdecla lancoolata Cirsiun vittatun
Iobeldia glandulosg rreonsis ILeavenworthii
Sclidazo notiolata

Geneorgl Glades Vesctation ~ Scdses and Grosses — The
1list bolow glves the spocies of glades sedges and grasscs dcteceted

in tho courac of this survey. It is certadnly incomrlete,
5 Grasscs Sedzes
3 dro loneratus Cyoerus_surinancnsis )
(broen grass Cynerus tolystochyos ) sweetd
g Sotoria geniculata Cyperus 1imlarig ) rushes
3 (foxtall) Cynerus odoratus )
Zchinochlon Qrue—;alll Mariscus jomaicensis (sawgrass)
E (barnyard grass) ___Schoonus nirricans (black rush)
& Chloris glamuca Zloocheris cellulosa (spike rush)
(branching foxtall) Bynchogpora ~lobtularis
‘ Bynchognora Tracyd ) boak
X Rushes Rynochosnora corniculata ) rushes
& Dichronmenn colorata
- cus_sciroold (vhite top)
Scwzress is cortalnly doninont over e much larzer ares
than eny of tho associatod spocios, but the gledes vegotation is
not o vegototionally foaturcloss sawgrass plain throughout, Over

sono arcas of the park it is nore a rosclc of purc stonds of soveral
different spoclos cvid.fmtly assoclatod with small diffarences in
olovation, It is imortant that tho ecological rolations of theso
spocies to wetter or drycer sites be corcfully worked out, bocouso
they ney offar a ready index to the direction of developnent of the
glades vogetation, and a neans of estinating the offccts of future
water nanaganont noasurcse Wo can casily noto tho invasion of
sawgrass oreas by shrubs or palnotto and associato this with tho

~drying of the glades, but wo cannot at prcsent say whether changes
in tho erecas occupicd by various sod{’ea and gresses of tho glades
noon anything or not. Yot, tronds in drying of the hobitat as it
affocts vogotation nust bo apparent first as chances in the doninence
rclations of specics within tho marsh vegetation.

The followinz nctos sonc of the nmajor voriations scen,

1, Around Long Pinc Xoy the bla ioocnus) occusles lorge
18 to —This s»ecies nay be associated

wlth slightly drycr sitcs as it someotinces occurs as o narrow belt
around bayhoods, oy on obviously clevated spots, In somec glades
locations immodiatoly adjoinin rockland arcas tho vegetation is
a nixturc of dblack rush and various grasscs, Also in such arcas
the advance of saw malnotto into the glades is often wﬂarenT‘“

—

*
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FMg. 17 shows this invesicn o8 it cppears in one of the finger glades
of Long Pine Key.

-

Mg, Ko, 17

2. In tic main southwestern dreinngo paths of the Ever—
gladed, o distinct zoning of vegetation occurs freom the niddle of
the ¥slouzh runs® to their edges. The weiter centcers of the runs

5, T U U -
aro occupicd by boiak rushes (Ramchostors, r &pilc rushes (Eleochoris)

not by sawgrass. The following Qiagram shows a nuch idealized view of

& crcss sccticn ¢f o slougk run in tho Shoriz River Valloy.
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. | BAYHEAD VEGEGATION OF
! REDBAY, DAHOON HOLLY,
BAYEERRY, AND SWEET BAY
WITH AN UNDERGROWTH OF FERNS
- FRINGE OF WILLOW, COCOPLUM, BUTTONBUSH, AND BAYBERRY
STRAND
OF
‘ TALL
SAWGRASS
. OTHER SEDGES AND GRASSES
"NEEDLE GRASS" SLOUGH RUN
VEGETATION OF BEAK RUSHES
(REYNCHOSPORA TRACYI)
“ -
D C \ _\ SOUTHWEST
_ /7117 /
\/‘« \")
N’

§? "'GATOR HOLES" WITH ARROWLEAF, GLADES LILY (CRINUM), PICKEREL WEED, CATTAIL,
ETC; AND OCCASIONAL WILLOW AND POND APPLE TREES.

F]

piagrammatic cross section of an Everglades slough run -- T. 57 S., R. 35 E.,
~ Dade County, Florida.
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his zoned configuration 18 quite epperent in acrial photographs of
this section. iiuch veriation from tho above may be found. For
example the "ridges® between -slough Tuns-are sometimes-occupicd by
sawgrass strands without woody vegetation or by dcnse willow thickets,
From brief study the major ecologicel control determining this ar—
rangemont, of vegetation appoars to bo length of the period of annual
flooding as governed by rolative elovations. )
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TFFECTs OF FIAE OF SOUIR TLOSIDA VEGZTATION TY-°23
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¥It is my contcntion that the horbnccous':verglauos
snd the surrouniing pinclonds wWCre ©OTN in fircs; thaat
thoy con survive only with riros; that they are &ying
todoy becausc of fircs.™

(Zgler, 1952, ». 227)

PITS FOIIST ARTAS - SUBSTRATE, SOIL, ATD GnQUiD _TITTED

Diroct effects of pinclend fircs upon the ercsion of the
linestone substratc of the pincwoods ard agnarently very minor,
This is ciscusced in the attachcl statcment by Ginsoury (ixmendix).
ho idea that fires cousc slaking of the lincstonc cvideatly originated-
with Stall (1930) ond has beon oerpetuated by later ~uthors (Garrcn:

1943):)]\

As proviously mentioned, 1ittlc soil cxists in South Ilorida
pinc forest arcas. The cffccts, if ony, of fircs upon thc patcucs
of 2cdlands cloy soils which occur in »inclonds have not been rceported
upon, so far as I could discover. The chief obscrved oficct of pinc-
land fircs upon the substrate is to decstroy most of the orgonic
material cccunulatced since the 1ast Firc; the ground caover mot of
pincstraw, dricd grasscs, ~nd lenves; virtuolly all snall ground
littor; ond mony down lecgs and stunos. ’

PITD TORTST A2TAS ~ PLES OVIRSTORE

Small (1911:151) stotes "The pitch of the Coribocan pinc’
docs no%t flow reoméily, conscquently thosc trces arc rot, as a Trulc,
ruch domaged by forest fircs.® V~rious studics of firc cifccts on
glash (or Coribbecn) minc forcsts within thc Southonstern Longloaf
Sclt orc sunnarized oy Grrren (1943: 631-6%3). In general, findings

&7
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of this work indicato that Caribbean pine 1g less firc tolerant

than longlcaf pine, and that it usuelly occupics sites having &
lower fire - Zrequency where the two species occur in the same
rogion, Gernination end seedling survival of Caribbeon pinc wos
1ittle stimilated by fire in rarked contrast to longleaf pinc, and
survival of light burning by scedlings was only 10% thet of longleaf,
After passing the scedling stage, howover, Ccribdbean pine wos found
to be virtually as firo tolerant as longleaf,

g - orene NS

Tho pineland fircs of South Floride arc almost entircly
ground fires, Small crown fires occasionally occur in arcas whoro
pine roproduction is vory dense, tut they arc too infrequent to be
of much comsequence, Danage to troce beyond tho secdling stoge is
1imitod to fire-scarring of trunks, vhich nay ki1l thc trces., Fige. "
18 shows & part of tho burnod arca of firo 123-6 (Merch 1951) where i1y
nery overstory pines in on cven-aged (approxinately 20-ycar 0ld),
gsccond growth stand werc rilled by trunk-cherring. Older trecs ney
aceumulate sovere baral firc scars as a rosult of ropoated fires.
Tig. 19 shows a pinc 15 jnches in disneter breat high firc-marked to

)

o holgrs < over six foot.

B oA i

Gounts rcdo on new burns in South Florida shew thot about
50% of pine sccdlings undor throo foet in helght and n fow of the
larger socdllngs are killed by tho usuxl ground fire,

I
!

PINE FOREST ASTAS ~ SERUB UID=RSTORY

The typlcal long Pine Zey pineland sito has o diverce shrub h
understery of hardwoods nany of which arc the scme specics which occur :
as trces in the harmock forests. Pinelond fires usually kill the
above ground parts of thesc shrubs. Rocts of the plaonts, often
decply lodged in the linestcne, usually survive fires, and the plent
gsoon scnds up & number of root-gorouts, TFig. 20 shows o sizcable tree
of wild temarind (Iysilona bsheooneis) killed by fire (123-25: Dcc.
1951) with the growtn of root-sprouts cvidend four nonths later.

T4z, 1. 20
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Figure No. 19 - shows a pine
15 inches in diameter breast high
fire-marked to a height of over

six feet.,
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Figure No. 20 - shows a sizeable
tree of wild tamarind \Lysilona
pahamensis) xilled by fire witn

the growin o1 root-sprcuis ev.aent

four months later,
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These pincland herdwoods cormmonly have a fire-pruncd growtia form with
scveral stems rising from the surfece of the lirestone, ZFig. 21

shows & typically firc-pruncd speciron of voisonwond (Metoniun
toxiforun) shortly after it had suffered still another sctback by
firc. TFrom the size of the gnarled bascs of sonic of thosc shrubs it
secns clear that they mey survive nany pineland fires and reoch cone
siderabke age. Most of the firc-dwarfed pinclend hardwoods flower
FPnd frudt regularly. Widely scattercd individuel bardwoods cscanc
firc-pruning, and survive to achieve trec size in pinclands, usuclly
as ruch stunted eond scoverely firc-scerrcd smeciniens, HZordweold swecics
ncst frequently scen as sizcable isolatced trees in pinelon? ore:

live oalz, poisonwood, pigeon plum (Coccolobis lourif:lin), wild
tonarind, gunbo-iinbo (Elaphriun simoruba), anl mostic (3ilcroxylon
foctidissirmn). 7Tig. 22 shows the fire-scarrod basc of on isolated

6" DRZ nastic in pinclonl, Fig. 23 shows two such isolated hardwo ds.
The trce at the left is white ironweed (Zysclaie trifnlinta), o
tropical spccics first locetoed in Ivergladcs Latinnel rork in the

=

- 2~ ~
Z1Te T 22

coursc of ficld work for this report. Trcc on the right is o wild
tonariad.,  Such trees are often roeted in snots which cnjoy sonc
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firc protection, notably at the cdges or on thc walls of cocp
sol'%tiokgglea in the lipostonc substrate. It arpecrs cvident
3 - ! ) R - . -
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thot noay of the nincland tghrubs! are harroclz troes Quarfed by

recurring fire-sruring.

»

0}
B

Most of the snallor scedlings of thac wnfcrstory hardwoods
arc killed by fire, ~nd a fow shrubs over two foot in heifkt arc
~lso kilied., The following table sacws the cffects of o sinzie
pincwoods fire (122-25: Dec. 1951) oa soveral shrub specios. Por—
centages arc brscd on a randon count of 200 or nare 1ndividual
plents over Hwo foct in height for cach spocics nade fovr months
after tho fire. It is bolioved thet nearly =211 of the survivoers
woull show ovidence of resprouting oy this timc. A kigh percontoge
of ressrouting after complete fire-nruning wos slsc rocordcd on this

Pirc 3ffect

Fire-prencd Fartially Unin-
Snecigs 7411ed Rosproutins Fre-pruned jur .
~orrubia longlfolin (blolly) 975" 3%
Eyrsonine cuncata (locust © crry) 1% 91% 7% %
T o \ A Z 57 o
Leotopiw toxiferun (Poisonwocd) 35 81% 155 2
Dodonace jonicensis (vernish lcaf) 2% 95¢; 27 1

J Rapence. cuoyanensis (nyrsinc) 100%

Icocerca poniculata (narlberry) 5% 913 3% 1%
Dipholis salicifolia (bustic) 1% 94% e 24
Cuctiarde olliptica (volvet good) 97¢: 27 1%
Gucttords scobra (rough veivet 10 8e¢. 2%

scod)

Tablc 7, Firc Zffccts on Shrub Unacrstory Stecics in Pinclirnd

€0

i St <o
o N S T
PEPEEIY  SR . iy

AT T S e i = . ) ‘
SRS g gy B U ra 4 e .
R L ¥ FARRE T A RS BME SRR RE ST R X SN P S0 .




} -

] | L

burn for such less common shrub understory species as bay berry

erothemnus ceriferus), Croton linearis, sumac (Ehus leucantha),
red bay (Temala bdorbonia), Ietrazygia bicolor, white stopper

( 8 ax llgzis;, and Mosiera lonsipes., Palm specles occurring:

in pinewoods are secldom kdlled by fires ezcept in unusual circun—
stancgs, as where the stam lics alongside a down log that burns
complgtely. Rocovery of palm species, cepecially saw palmetto, is
more rapid than reeprduting of the hardwoods.

| .
PINE FOREST AREAS - GRASS-HFRB LAYER

Pincland fires ki1l annual herbe and grassecs, and firo-
prunc porennial snecics in ruch tho samo manner as they affect tho
shrub hardwoods. Many of tho perennlals have large root nasscs
decply driven into fissurcs and solution vockets in tho limestono.
Notablo in this rcspect aro such spocios as bracken (Ptoris coudata),
partridgo pea (Chemacerista Deoringiona), and rabbit bels (Crotalaria
punilal, . The usual ground fire in pine woods completely removes the
ground covering fern-grass-herb flora lecaving bare lincstone. Thoso
fires, howovor, seidon cover the cntire surface over any cxtonded
aroa bu* leavo wnburncd islots, where vegetation hasn't been touched,
Thess arstecied spots result from the interylay of burning condi- )
tions, -espocially wind velocity and-dircction, and the loeal nicro-
Yopogrephic charactoristics of tho forest floor; end it scems unlikely
that tho sane arcas would go urnburned in eny two fircs.

PINE FCRIST ARVAS - RECOVERY AFTER FIpm

Tho following eccount prescnts a brief view of tho stages
in tho recovery of the vegetation on upland pine woods sites after
the usuel grownd fire, As for all vogctaticn types this is a
conpoeite plcturo put togother from qualitative exanination of
several burns of differont lmcown ages, and henco is opon to much
possibility of orror and cisinterpretation., Data on post-fire re-
covery, as woll as on succession, £8host convineing vhen acquired
fron quantitative study of single arcas over a span of tine,

A Vithin a nmonth after pinolend fircs, sprouts of firc-pruncd
hardwood shrubs and horbaccous roronnials, and scedlings of horbacoous
ennuals and grasses bogin to nake a show of greaon tho fresh burn,

Tho first notable ovent 4n the post-fire recovery of pincland vogetation

is the outburst of bloon of herbaccous Plonts. This phenoncnon is

- faniliar to all vho have dono botanical collecting in South ¥lorida,

end I noted 1t on recont Mpineysrd” burns in the Bohonas in July 1952,
Jow burne soveral nenths after firo aro much bottor collecting
collceting localitics for the horbaccous clenents of tho pincland

-flora, than ore pinc areas which have gonc several years without firc,'
- This quick display -of flowcring is not linited to now burns, but nay

bo scon on any Tecently disturboed site in pinc woods, as, for oxanplo,
along newly bulldozed trails, HMost of the spocics Included in the
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11st-0f pineland herbacecus plante (see appendix) zre seen at best - b4 it
alvantage at this time. Also prominent are such low—-growing woody ‘
plants es gopher apple Gecbelanue oblongifolius,” Fhacoma ilicifolls,
Thabdadenia corallicols, Tchites Echites, Lantana depressa, and -
= Chiococca pinetorum, Fig. 2U shows Goobalanus in flower four months
=ftor fire 123-25 (Dec. 1951). It appears that in the absence of
fire, the accumulating mat of pine needles, dead grasses, and leaves,
plus the shode cxorted by understory nardwoods act quicidly to de- =t
croaso, and eventually to climinato much of the dneland herbaccous . i
- flora. I intorpret tho quick showing after firc as dve to recamoval o
= ) of theso inhibiting effocts ozerted by tho noro dormincnt cleoents of i
tho vecgetation, and tho favoring offect of frequent roina after the i ‘
closc of tho firo scascn, !

R B "Figs. 25 end 26 show viows of the pext major stago noted 1 ]
: in the rccovary of pincland vogetation after fire, This stage is e
e — W [ o I £

.
]
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} cha:actm'ized" by a tall g*owth of broon grass (Andropogon gloneratus)
which narks the pineland burn approxinately onc yoor aftor firec.

" This grass typleally occurs in fairly dense stands roaching four. or . ...

fivo feet in height, which give the arca the sppoarance of pino
forost growing in tall grass prairic. The quick growth of tho grass
nay be due to ninoral suppliocs which bocome imnmediately availablo

in ash left by the fire, The stage 1s ophancral, typlcally lasting
only ono yoar, Two yoers after fire Andropogon is ropresentcd by
only scattcrod plants, and developing sprouts of firc-pruncd hardwood
shrubs onco moro dominate tho aspect of the pino forost undcrstory.

Tigs. 26 and 26, 1llustrating sitcs with naximm dovelop—
nont of tho broom gre3ss stago, Werc photographed about eloven nonths
after fire 123-12 (Junc 1951). The old logzing trall in tho pictures
was used as a fircbregk on this fire, Fig. 25 also ehows a contrasting
two—yoar old burn (fire 123-12, April 1950) to the left side of the
trail,

‘On some lowpneland sites edjoining sawgrass gladcs, fire
is followed by an exceptionally dense and vigorous growth of sax
palnetto, . Fig. 27, a plcture takon two yoers after fire 123-i= (=¥
1950), shows such a site, Tops of firo-id1lcd hardwoods (mostly
boyberry) aro visidlo in the backeround. The Tcason for this cpparent
firc-induced vigor in eaw palnotto 1s obscure at prescnt. It nay be

~

dno to putrients nado available in ash, endfor to decrcased compeotition
brought about by the nmoro scvore gotback reccived by tho other low
__vogetotion. I have not obscrvod the phenoncnon ozcopt in pincland od-
joining glades; sites at which saw poloetto appoars to be tho nost -
succossful spocies of the pinoland flora (as discusscd page 23)

and plcturcd Figs 8 & }g).
. I

I wish to egain anphosizo that the forogeing is a synthotic
and gencrolized presentation, dealing largoly with tho rccovery of
vogetation of "typlical™ upland ninc sites of Long Pino Ecy aftor
"gypical® latc dry season ground fircs. Variations dcsending upon
firo frequency, sccson of purning, and sito differences arc to be
oxpected.
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PINE FCREST AREAS - SUMMARY

As shown, fire effects in pineland are largely exerted
upon the understory shrud and herdb layers. These elements of the
pineland flora seem to have become well-adapted in growth habit 3
to withstand successfully the recurring ground fires. TFev individuals, S
except annual plants, are killed; and I cannot demonstrate from ,
present data that fire has any importent effect either upon the total
density or specific composition of the pineland understory except ap-
parently to induce the chort-lived broom grass stage. Obviously any
fire-intolerant species must long ago have been eliminated. ;

The sbove is all that can be said now about fire effects
in the Long Pine Key pinelend, but I believe that there are indications
that it is far from the complete story. Discussion of this is deferred
to the next section.

TROPICAL HAMMOCK FORESTS - SUBSTRATE

All of the phases = ‘=is forest type are associated with e ;
deposits of organic soils resulting from the influence of the vege-~ R ¢

. tation upon the site it occupies, It us the vegetation types situ-

i ated upon combustible soils that have been most severely affected by
fire in south Florida; the hardwood harmrocks, the bayheads, and the
savwgrass mucklands., Fire moves slowly through these organic soil
deposits, sometimes travelling only a few feet in any one burning
period, but it may desiroy the soil completely, burning down to ‘the
underlying marl or limestone, This fact is all too evident in many
places (see Fig, 41). Once well ignited, fires of this sort are
virtually imposgible to extinguish, except on a very small scale.

They continue horizontal progress till stopped by rain or ex-
haustion of the fuel supply; and the vertical progress until reaching

a non-organic substrate, or soil so wet that the smouldering mass cannot
dry out fuel ahead of it.

TROPICAL HAMMOCK FORESTS - VEGETATION

. The effects of soil destruction, as described above, on
the forest vegetation of the site are seen most clearly in the case
of bavheads and will be detailei in the discussion of fire effects
on that vegetation type. Similar results .(jumbled piles of windthrown
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timber, etc.) could bo expected 1D DAMMOCKS vu veo- o 20 ynshogany
Ermpogk typoes, which also occuyy deep doposits of orgonic soils. (As

nontionod yreviously, I bellovo that thesc hanmock types moy reoresent
1nter succossional stages on boyhead sitcs in the southcrmmest Iver—
zlalos,) Fortunately, the present

virtually firoproof locations nosr tho inner nangreve edge; or, nHorhops
poro corroctly statod, thoy now survivoe only at such sites.

Discuseion of firo effocts in namnock forests will be linited
to the uplend harmocks of the Long Pinc Koy arca. I heve not scen
Daurotis or Mohogeny Harmocks that had been reached by fire, Tresent
sitcs of these harmock tyoes are relatively inaccesible to firo due %o
tho long period of annual flooding, and sparse vegetation of the sur—~
rounding glades, 1t scens probable, however,
clunps found in the glades (sco frontissicce) wp
the present nain hemnock area at the mongrove el
Paurotis hommocks that have Yeeon obliteratod by fire. Persistence of
the palns is exsloinable by the greatcr ability of these nmonocots to
withstond fire domage to their steoms, The coastal haock types on
norl (fadicra Bay Hormock, otc.), and on shell beach ridzes (Cane Sable
Har— z=, ctc.) hcvo burned in the =ast. There have beon 1o recent
fires {at lcast since 1948), and I have shont too 1ittle ficld tinc
investigeting these oreas to fool sccurc in roncuncing on firc ¢
Theso south coest hamocks arc burnablo, howeover, ond should bec so con-—
sidered in firc control -~lonning, althoush nuch of the arca is 80 in-—
accossible that firc surpressicen woull te difficult.

to ton niles north of
ge arc rolics of former

In tho Long Pino KXoy orca &mony —inclanl cround fircs do not
penctrate to tho intcrior of hommeck arcas in their naths.
divide tho fire, and only the neriphery of tho hardwooc. fcrcst vege-
tation is affocted. Such odie danazo of verying scverity can bec scen
on all Long Pinc Xoy harmocks. Tig., 28 shows o viow of scvere cdge
danage to on uplond hannoclk (zittlec Royal Faln Yarmock, two years after
firc 123-14; May 1950). Hotc the stenddns dead Lysilona trces and the
ronk growth of fireweed shrubs (nostly Trena flori
ncoth, The success of any hamock eroa in turning fire

Principal governing facters ar
the last firo in the odjacont
and tinc of day., A pincland fi
wind, during tho niddle of the
hornock arca in its nath, CQuit

o fucl supoly (i.c. length of time sinco
pinclands), wind lrection ond vclocity,
ro in hoavy fucl, running wvith a brisk
doy will destroy or scverely donage any
¢ snall harmocks, howcver, nay turn
oincland firoes whon cenddtions for burning are icss favorsble. Fige 29
shows a houmock arca ten yards 1in greatest dlameter arcunl o snall
solution hole, which turncd a pinelond fire (123-25:
with ninor cdgo denage. The hamocit
muribo~limbo, and bayverry. Dolatively coarly in its Acvelo-nment, therc—
foro, tho hermnock's molifying jnflucnces on the sitc 1t occupices appear
to provide it with
It forms o tizht 1ittlc mesoshytic islont
of the minclands; nalnteining o gheded ond
hunidity ond snaller tanperaturc rangt
fucl to zincland fires,

in the norc cxtrcme clinate

65

Prurotis ond Mchogony Eoviocks occupy

thot tho isclated Paurotis

ffoct So

The hanriocks

dona) coning up under-
desends entirely
on the burning ccnditions at the tine the firo recaches the harmock odsCe :

Dec. 1951) escaping
is cormnoscd of live oai, Hoisonwood,
sene rrotection fron the usual pinclandt around fircs.

wind--rotectcd arce of higher
and -resonting a front of poorer
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tny firc which burns arcund a harmnck acts to cut back
honnock edges by fire-prunins cuter scedlings which have inveded
~inclend in the peried betwesn fires. Pnillirs (1940, - 169) . .
nentione the tengled shrubby cdges of rock ridge hannocks, and ;e
noncs sone of shrub succics comnenly found, These densc shrubby
hernock borders are at least partially attributable to tac cffects
of repcated fires, To this ocdging effect of fire I alsc attribute
the cliff-like hanmock fronts with abrupt tronsition frem rinclond
to harmock vhich arc cormonly secn. Fig, 30 illustreics this.

|
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This —oint is of sonc immortance to the wnierstandinge of successionnl

rclotions botween rinclan’ onl honrock ferest which il Do Aiscussclh

at the nd of this scetiecn, i, 31 shtws the contrastinT anpenronce
T

I
of the hormeck—inclond ¢lic nt & sitc froc of firc ior soven yoorsc.

Tho nost soricus cffccts on harmiocks result Iron fires
that Durn insico the hammeck in the hvus leoneits,  any fire 5>f this
sort ‘ces lona-lasting domase anl tac nost sovere of them may completely
oblitorate ihe horrock. Fie. 22 chows the ashoet of ti¢ burn-out
jnsilc Paratisc Loy, soven rc~us ~fter dic 1815 fire, Sc~ttercl
crmeny trees noy survive thesc fircs, ub riost of the trees arc usunlly
cithor ¥illed by fire or e~ workencl from destruction of scil around




their rotts that they arce soon windtarown. As shown, steniing dead
trces, sarticulerly live oaks, nmar rcemain for scme time. The nbscace
of stonding Jeal 1ive oalzs in the norta end of Porolisc Key, whick
Lurncd in 1929, has czuscd. sonmc -uzzigicnt, Zewever, pictures of the
north cad tokcn very shortly after the firc (3rall 1929: Platcs 2 ~nd
12) skhow mony dead ocks, Thesc wnngs wers cut lown bty CCC workcrs
basol at Hoyel Pelm State 2ark in 1933 or 1934 (Wintc, pers. comri. ).
Comncexnly & morrew zonc of .livins trees nerldng the former hamnock
perimetor is left whon hemmocks burn out. Swvival of thesc outer
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troce nay be duo to the fact thot they occur &v v~ . £ tho
harmock hunus deposit end have a snallor denth of burnable soil
around their roots, This sanme fire effect occurs strikingly in

tho cyoress and beyhoals of the Evorgledos (sco Fiz. 43), 1 havo
socn & fow instances whero fires have ovidently burned insidc
hormmocks without kK1ling the hamrmogk troes, Many of the present
conopy trece in Dark Hemmock, for exerplo, arc firo narked at tho
bage, TFig. 33 shows firo scar of a 23" IBE nastic (Sidercxylon)
insicdo Dark Hormock. This sort of firc cffoct ney result when fires
occur at & tino when much of tho hurus is too wet to burn, and hienco
ngs through rolatively rapidly, burning only litter on the forest
floor,

The occurrence of some species of the hamnock forest flora
appoars to be dependent on the enviroment created bty the hanmock.
Mese inclulo neny woody wmlants such as lencowood (Ycctandra), leurel
cherry (Lauroccrasus) and poradise tree (Sinrruba); and the entire
hrrmock herbaccous flora, both opiphytes and hunus nlants. These
species with smaller ranges of tolerance of veryins onviremmentel
factors orc tho specics mest lilkely o be clininated by fire and the
oncs vhoso recestablishnent in the recoverirs “ormock is likely to De
longest delcyed. Tho orratic occurrence s =—omc of the prosuncd in-
toleront troe shecies in the leng Pinc Key harnocks has deen r.cntionced,
iuch morc informoticn on successirnal changos in the s~ecific comjosi~
tion of harmoeck foreste rust »recede any nore definite prenouncenent
on the offccte of firc wpon the sito to site cigtribubion of the |
various wooly species. Fire offects wpon 2istribution of the hamnock

__ferns, Bronollaceag, Orchidacocac, and Piperaceac arc nore cvident.

" Many Iong Pino Koy harmocks which appesr at first glanco 1o Be in
good shapo with fairly lerge trees, con unbroken forest cenopy, and
deop hurus are found largely to lack thesce mlants, Morc detailed
gsurvoy of soveral such sites rovoalod cvidence of old scvere burn—outs
in the forn of much charrcd fallen logs, eta: I have nct attempted
to ostinato tho ages of thesec burns, Iron the sizo of rresent canopy
trcos sono of then, as in Palna Vista 72 Hnmnoek, ovidently occurred
long ~oo. Indieations arc that roin¥aslon of turned-out hammocks
by tho_ _cheractaristlc hannock gnocies of foras, nrchids, wronclials,

- end nepercnias mist bo very slow, Some §50cics such as tho tropieal
maidenhoir forn (Adiantun melancicucur) oné Brossia canlatn, on
coiphytic orchid, oppoar to have boed virtually cxzterminated in Long
Pino Koy harocks, ;crhaps as o rosult of fire, Otheor cpizhytic specios
aro apparcntly nore tolerant of harnnck Aisturbance. Thesc include
strop forns (Cammyloncuran), resurrcction Jorn (20lyzodivn), and the
connon soray orchid (Zncyclia tomponse). Plants of this groun,
especielly the cpiphytic forms, cormand o —cpular intercst out of
sroportion %o their relatively miner ccological influence in the cono-
nunity. Their longtine loss in Tarncd hecmocizs is, thorefore, an
inportant fire cffcct.
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4 __2’}' the area opened by fire, 3. Opportunist fireweed species which
. & ¢ meke a quick growth on any disturbed area. Some species of the
latter category also occur frequently in pineland, but those listed
as fireweeda attain notable luxuriance on new hammock burns,

¢ B . 1. This category may contain any of the specles

' which occurred in the hammock before fire, but the more
tolerant species such as live oak, bustic (Dipholis), wild :
tomarind, poisonwood, gumbo-limbo, myrsine (Rapenea), and /
nerlberry (Icacorea) are usually most frequent. In addi-
tion, species of vines such as poison ivy, Virglnia crecper,
muscadine, pepper vine (Ampelopsis), Hippocratea and Pisonia
bind the shrud tangle meking it virtually inpenetrable. A1l
of these vines occur in hammock forests; but some specles,
particularly the first four 1listed, make ospeclally rank
growth on new harmock burns end could perhaps be considercd

as fireweeds,

2. 2Pinelend spccics

Ancniz =iatifolis (a forn)
DPtorls crudata (bracken) T
Pycnidoria bahemensis (2 forn) 1
Sorcnoae reneng (saw valmetto) S
0alld carpa smerlcena (beauty berry) v
Bupatoriun viliosun

1y

3. Tircwecd specles

N

Ptoris cendata

Trena floridana

Bhus lcuzenthg (See Fig. 34 showing dcasc growth of sunac on
harmock bura at Paradise Icy.)

Caxken Papaya (papaya)

Esidiun suajova (guave)

Cajonyction sp, (mooa flower)

Solemun vorbagcifoliun (potato troe)

Lortonn involucrata

,E.Qﬂ.m_ﬁ.qﬁ mfalp o | LER
E?Q@Eis ’ i

s il B - o
s onk ol v 2

= L oA

Al x
Tho firewoeds devolop vory repidly on hannock turns, Witkdn
two years aficr fire thoy have comnoniy clogged the hannock interior
with an inposing bionass of now growth, All of the firewced specles

aro weak-stamod and shado-intolerant, and aro oventually clininatod
»fron ktho flora of the rccoycring harmock, et o P7Y7-
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Figure No. 34 - shows dense
growth of sumac on hamiock

burn at raradise Key.
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Fig. Ho. 35 - shows a dense understory
of young live oak that has encroached
outward from the edge of Derk Hemmock
period.

during a T-year Tire-free
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cdge of Derk Earmock (visible iz bockground, during o seven yeor
riro-froc period, TFigs, 36 and 37 provide odditional vicws of
harmock cdges thet hiove oncloscd o nunber of pincs.

2. Any site in pineclonds at which frequency ~ndlor in—
tensity of fire is roduced teonds 10 be occupied by incipient
hermock growth, Large solution holes often provide cnough Tfire-
cted niches to nointain o herdwood hormeck muclews from which

prosc
&
heriwocds nay cncroach intc pincland during the intcrvnls between

firos, Tuis is cspecially true of the large heles, tc fiftyr foced

or nore in dianmeter, which orc formed vy thc collopse of tre ceilings
of sclutinn caverns, Onc of thesc is shovn in Fig, 38, Thce Zoro-
grousd has beon clesrod to srow the cige of the hole., Iong Tinc Xcy
is penctrated by a nunber of fingers of sruArass gl~dclands which
oxtord into the nmincland in o south 0 nerth directisn rouzily
serpandicular to the axis of the pirc-forested rock ridge. Ab
»rescent water lovels, thesc slndes ereas OIC Ary scson burneble in
nost yeors, but they Ao offer sonc nretection ns fire breaizs during
o part of the ycar. Tt is notable that nony of tic present haomocl:
~orcst sites of Long Pinme Loy arc leenbed with o zlede arca to wind-

word., Fig. 39 shows onc of thesc.

Tiz. Te, 38
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ho. 36

Fig.
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views of hammock edges

that have enciosed a

nui.ber oI’

pines.

Fig. No. 37
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3., Groups of hardwoods which apneal to renresent incivient
harmocks may occasionally be found in pineland ab sttes which arc not
at all protected from fire. Fig., 40 illustrates this. The site
shown is far repnoved from any prescnt honmock, and shows no sign of

O = i g



having been previously occupied by hammock forest. It seems to
represent en early stage in the establishment of & nevw hammock
under pines, No readily apparent site fecwors favor invasion of
nemmock species at this particular spot (e.g. no noticeable
variation in topograpby or substrate from gsurrounding pine forest,
no large hammock trees to provide a nearby source of seed). ‘he
jocation seems due to chance establishment cf seedlings at the
site, and a sufficient time lapse without Zire (or interval of
fire survival) for some of the plarts to mature, followed by
peripheral expansion from the harmoek nucleus. The principal tree
gpecies is Lysiloma bahamensis with the larger specimens centrally
located, Some of the trees are several-stemmed from tae ground
indicating that they have gurvived fire-pruning.

4., As presented in the account of fire effects in pine-
land, much of the s=-ub layer of the pine woods is composed of
fire-dwarfed individuals of gpecies which are trees in the harmmock
forests. This fact wes recoguized end discussed by Ssmall (1930,
pp. 46-UT). It seems abundantly clear that with the elimination
of fire these hardwoods would provide a sesd source speeding the
establishment of hammock forest at the site.

Considering the above, I believe that a period of 15 to
25 years freefom from fire is emple to permit the conversion of
eny uplend gite on Long Pine Key from open pine forest with an
unierstor—yuof palmetto and fire-dwarfed hardwoods to dense young

hammock forest with relic pines, and no reproduction of pine.

1 wish to réstrict the above statement to the Long Pine
Key pinelands, eince several unique features of this area urge -
caution in attributing of similar bammock--pineland relations to
other south Florida rockland aress, Indications are that the
pine forests from south of Florida City to Miami, (the Biscayme
pineland of Smell) for the following reasons:

Th




1. long Pine Key has the - otection of a deep Everglades

slough {Taylor River) to windwe
slough in years of exceptional :
years it provides an effective:
Pine Key. 4 clear examole of t
account of fire 123-6, April 1.
Slough and went out elthough bux
day) were much in ite favor,

- 2. Some fire protection is
glades of Long Fineo Xcy, as prev

3., Since a great many fire
' the fact that Long Pinc Key was
Ridge to bocome accessible may i
Rivor barrier agelnst fire from
froquency of man-cansed fires.

. The following difforencos i
pincland are pciaaps tho result of &

1, The.area of established
emallor in relation to the arca
Long Pins Key.

2, Tho shrub understory in
,\wstriking'l:f“f ewer individuo ¢
~sentation of spocics.. Over lare

. TFires have crossed the

suth, as in 1945, btut in most
*o break to the east of lLong

3 may be found in the narrative
_ This fire reached Taylor

ng conditions (wind, time of

rovided by the transverse
asly mentioned.

in this area are man-caused,

» last pert of the Miaml Rock
catc (considering tho Taylor
cast) a significantly lower

sgetation notable 1n the Biscayne
ater fire froquency.

mock forest is very much
{neland than is true of

Biscaync pincland contalns. .
3, and a mach pooTOr Iopre-

“5as in the Rodlands district ..

tho forost understory is composc

.~ {5aw palmotto, cabbago palm, ant
es a fire-inmpovorished understor
turning nay oventually olininate
story oven though a single fire
tha.

It sccns likely, therefore,
pincland succession of hammock foros:
long-dclayed, prinarily duc to the P
sources of secds. 4 pinelend tract :
yoars shows but 1ittlo ovidonce of h

page 110.

NOTE:
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I have spent rolatively littlc
outsldc Everglados National Park, omd
tho possibility that there may be sit
partially account for obscrved differ

o8t entiroly of low palmse
- rop-palm)e ITinterprotthis

«d belicve that frequent .

woods from the shrub undere

. only a snall percentago of

in nuch of the Biscayne
incland sitcs mey bo
css of many arcas fron
Rodlands unburncd for 25
i invasion (scc description

i tinc in the pine arcas
»t, at prosent, cxcludo
*orcnees sufficlent to
in the vegetation,
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RAYHEAD -~ SUBSTRATE

As with the hunus dcposits of uplard honnocks, the peat
soil of thec bayhcads is burncble. Theso 50il deposits arc usuclly
decver than those of upland hordwood forcsts, and complete burnouts
oro perhops nore destructive in terms of tine nccled for recovery
after fire. Somc of the nost striking firo effeccts to be found
onyvhere in the r o ; i cgotation typc. Fig.
41 Shous the interior of a bayhead in which the peat ress burncd
completely, czpocing the mnderlying oolite. In other cases fire
cvidently burned down to tho wator table =nd wont out. Lcoving sono
of tho peat unburned. In several incomplete burn-cuts which were

g, Ho. 41

oxanincd, three to four feet of soil hrd burncd with the unburncd
arcas occurring as clevated knolls inside the boyhead. Pcatfires in
bayheads nove slowly, as doscribed for upland hopmocks, and these
inconpletc burns cvidently result when roins mat out crecplng fircs.
The peat dcposits often burn down to a lcvel belew thnt of tho
surrounding narl gledes, ~nd wet—~scason nonds nay thon occupy tho
one-tine boyhoad site, A number of burnouts of this scrt were
oxeninod in the Ironpot Harnock burn (123-16, Junc—july 1951;.

SAYETADS -~ VEGETATION

™oically boyheads arc ringod with o donsc hedge of shrubdby

vogototion, The most freguent copstitucnt of this bordering zonc is
cocoplus (Chryscbalanus), Taesc plants, sonctines sizonble with
trunks tc 18" diamcter, arc often rooted in the ocuter of3c sf the
poat mass ~nd cxtend 10 or 12 fect int: the glades over an arca cf
ncerly bere nerl. This growtin forn proscuts o borrier cffcctive

~ingt sonc slades fires, It tonds to Treoiz tic front of tke fire
which meoy then pass around thc ayhood witiioud zetting inside B burn
in the peat nass. ZFossidbly tois tyoc of codge iS5 ~n c:pression of
rencated perizlera “irec offccts, pat the casc is not so clooxr o8
with thc shrubty borders of unl-nl hemmocks.  Fig. 42 illustrotces
tac cocoplun hedge of o brvhoad in tie soutier: Svergl-des,.

KX
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~f tre port oS8 is burncd,

vhother ~r nnt the whnic &emth
fires which ourn jncide Boyhends wsunrlly G403 oy the vegetntion
and those oY sccur

comlc‘bclV. A fow trecs b the cdges survive,

as on ocutes ring rarcking thg farmcer b:x;'hc.ﬂ.'l pcrﬂwcr (Fig. 43).

The 1

tongics of ft, 1on ond leonlng ‘end treces, v

prTEing g0il wes turncd owsy ITOC thoir ronts. TS
. -

wyreck of g boyhont in t*'“*r-"crpo gialc of —"Re

~fter firce 123-1% (o oBC), Tc prynoad pleturce scoupied o nore
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rig., Jo. 44

elevated site than usuel for the vegetation type end contcined seversl
species of harmcck hardwcods ez ~d a fow pines, I have not secn cascs
in whica fires burned insidc beyhoods destroying only surfncec litter,
without killing trees., Presunably this could occcur, estecially in
the case of carly day scason fires,

BAYEZADS — RECOVERY AYTHR FISTS

Recovery of bayheads from soverc fire drnage requires depe-
sition of a now pcat massvhich nust build up tC sufficicnt elcvation
for tae beyhcad trec specics to reoccupy the site. This wroccss is
cvidently very slow, As mentioned, ot somc places the pcat is burncd -
“to telow the genoral glades lovel sO 5 that scmi-nornoncat monds.-are——
cstablished,” On thesc sitos succession through vrricus --yéro.acro stog
must oceur in bayhcad roccvery. 4 sitc of this sort was cxanined ju st
north of the boundery of the Ircnpet Hemmock fire, Zcre what oppoers
to be o burn~out pond is cccupicd by sizceble pond apple (.mm,nn; trees,
: ~nd soversl species of ciergent aquetic plants, 1 including smotteordock
o (Syzmhoond, crrowleaf (Sogitt-ria), ond pickercl weed :cntc\mrib}.

o informotion is available on the nge of this burm, tut the firc nmust
heveo occurrcd at least 20 yoors age to juige fronm tic size of the pond
apwle troos. :

At sites where the peat burn—-out is not so cxtreme, reccvery
ofter firc nry be soncwhet norc repid, _Hany turancl-cut bayrerls in
the arco of the Ircnoct Eamock fire, ond olso further gouth arc now

occupied by densc &rawths ~f young willow (Splix llx). I’ig. 45 illustrntes
this.
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Soveral of these sites arc ¥mowa to hove burnel in 1945, o
ovicecace is aveilable on whick tc brsc nn estinate of ¢

spon reguired for fisplacenunt of the willow by thic usunl we
spccics of the boyheals., In tihe Ircanot Eore sck ~ren o vear altor
firc a fow rootstrouts of firc—-runcd treces and sccldlings I o
pluz, wex nyrtle, and redbay (Tannln) were found in small snots
arouni tic rim of thc bayhond wicre the poat had not burned,
of swecinen treos in islands of unburnc? 80il noy opocd the roturn
of boyhead vegotation to the site by nroviding o local scod scurcs.
In general, however, fires in oryhends destroy the snil ~nd with lu

the clevetlon nccessory f~r the occurrcnce °F +he bayi cﬁg s.:iccics

Retnvasion Will fccur only after nlent succossion uni crgonic dopo-
sIti3n Have rostorcc the clovatien of the sitc.

Meny shrubby and herb-ceorus fircwec? rlonts guickly invade
beyhc~d arens onened by fire. With the e C“:tiO ~f willow thcsc
specics ording Iily 2o nﬁt persist leng., A list of sonc of the najer
cons»1tucnta of this asscblage follows:

orng:

Cermunda reog~lis (Royal fern, als~ locally kown o8 firc
forn)

Zlcchnun sorrulntur; (Alsc occur in some cstadlishced

Dryopteris normelis) dayhoods)

Tteris coudata (Erncizon)
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Salix emphidia (willow)
Tremg floridana
Jusgiaen scabra (primrose willow)
- Baccharis glomeruliflora
Baccharis helimnifoliahalimdrelial

Herbs:
Solanum nigrum (common nightshade)
Sonchus asper (sow thistle)
Conoelinum coelestinum
Pluchea foetida
£luchea purpurasscens
Zupatorium capiliifolium
Melantherg ep.
Mikania batatifolia

BAYEEADS - SUCCESSIONAL RETATIONS BZTWEEN BAYHEADS AND SAVWGRASS CGLADES

Iocal residents most familiar with the Everglades area
egree that within the period of their observations (roughly 25-years)

Yhere has been a. ma.rked expansion of woody vegetation at the expense.

of tho BoWZrass arés, 1t is also agreed that, in spite of fires
which have destroyed many trec islands, this invasion has been suf-
ficient to change the whole aspect of lerge areas particularly in the
region south of the Temirmi Trail.  .The species most involved in this

_ thicket extension 1 wﬂT_7._gler, 1952; 240; Poppenhager, Redding,

Winte, pers. comm. Some of the prescnt willow srcas nark the sites ™"
of burnced-out b'\yheads, but there scon to be many sites where willow

scrub is independently invading sewgress, It appcars a reasonable

hypothesis to attridbute this develorment to the drying of the lower
glades, It has, at least, occurrecd undoer conditions of lowercd water
lovels, ond cannot be intorpreted as a fire effect because, as Egler -
points out (idid.), firo acte tc linit this thicket cxtension,
Possibly willow in this casc is a ploncer svecics heralding the
eventunl esteblishment of beyhead vegetatlon in nresent sawgrass
arcas, Isolated individusls of all tho tree species of the _bayheads
ngy often be found in tho surrounding sswgrass arcns. Frcquon‘bly
thesc are firo-pruncd just as arc individm.ls of harmock hs rdwoods

widos;orcad in the abscnee of firc.

The relation between beyhead vegotation (including willow)
and Eveorglados prairic vegetation appears to be more complex thon
that betwebn upland hammocks and pincland. In the lattor cnsc tho
single factor, fire, controls succcession with hanrock forost ranidly
invnding pinc woods that are protccted fronm fire., Between bayheod
and sawgrass arcas the picturc is comnlicated by tho fect that strong
sitc diffcrences exist., 3Beyheads antoar to occupy clevated sitos (seo




) on poat, Evorglados prajries, loss olovatod
grass poat, Under conditions of pro-drainngo
sion of bayheads into sawgrass mast havo boon
Jow growth of tho peal mass, Thls encroachnent
{be affected by firo in-a naancr-siniler $o0--—
odges of upland hammocks cpcroaching into pino
usly indicatod that olovation (i,e, duration
1el flooding) scens tho important fagtor liniting

. Boyhoad epo¢ios cep invado sawgrass solls,
cltho €itea are dry cnough (¥EEOBEOAX), VYith drainago puch
of tho & aag oroa has epparantly bocone onough drier to be open
to gomeral‘invasion by woody spociee, which is pow golng on cven in i
tho faso of sqvoro firo, Thia hypothesis of tho inter-typo succes- Pl
sional relations may be swmerizod as follows; - : Y

. B . "~ le Pxe-drainage conditions: A noeaic of bayhead and D
4" _Zvorgledes prarie vegotation typos with thelr occurrenco linited L OF g

- B by topogrophic sito difforoncos ~ Slow succession of bayhend vogo- i

tetion into tho marsh as the accumulating pcab doposit built up Sty
roquisito olovation = Firo acting to control this succession through ST
- effocts on perjphery of the beyhood. il 18

i B 2, Prosont conditions:  Lowored water love.s :sli—nato qeed
] Wbohwen the two vogotation . 14
N typoa-~ Widosproad ostoblisimont of woody secdlings in narsn oreod = s
4 Firo ccting %0 -presorve sawgrass narsh by sruning back woody scedlings, e

but inoffoctive to prevent lorge cxtensions of weedy vegetation into : BIRTSr
8aWgTass aronde S

If tho above is corrcct, the cventual result with continued
low watcr levols and contimued fire noy bo a savenna or thickot of
firo-prunod shrubs over nuch of the glados. In addition Egler (1982, w o,
252-256) hos pointed out mn additional throat to tho open glades i
posed by tho naturalised Australian pine (Casuarinn). This specics
scana capeble of ¢stablishing g purc stand forcst in sawgrass gledes . . B
at proaat goneral wator levols, As yot Gzsuaring is not comnon in W ‘
Evorglados Notioned Park, but it will almost surcly prosent a problen
in tho futwro, ’

Sy

d At n
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As ehown by greph #1 (page$3a) the sawgrass gladcs arcs
{s tho nost inportant firoc tyvo in Ivorglodes Nationel Park in tomms
of total mcroago burnol, Tho entiro gladee arca has cortainly burned
nany tincs, yet we have renorkably little infornation on the offects
of firo on tho vegotation. '

notable._..Undoubtodly sope . ~rogsont rockland arcas of the glades
have ros_u],,tod' fron comploto removal of the soil by ropcated muek firos.

, et
~In myckland aroas the soil destroying cffocts of fire arec ;,




Cmn ) {

L e TN e

Over the genaral perl eoil aroa that nekes up most of the glades
of tho park no such definito fire effoct can bo indicated, Tho ;
glades burn and soon afterwarde the same plants that wero there RIS
beforo fire may sgain bo found, There are, in othor words, no T ”
readlly apparant short-tern effocts of fire in the nmarl glados. s
It 18 d1fficult to boliseve that rcpeatod fires ovor a longer poriod
do not havo effects on tho density end specific composition of the .
glados vegetation, but there are no records of the firc history 4
of particular aroas adequato to cnable us to discern this, In some X
narl glades arcas fire 1s followed by a conspicuous show of flower- S
ing herds similar to that described for newly burncd pinelands. !
The roote of most of tho sawgrass plents are usually not killed TN
: and their Tecovery is diroct, 4s proviously statod, fire kills ;

or pruncs back seodlings of woody plants that have bocono ostab- !
11ghed in the narsh, between fires and thus acts to slow tho invasion : i
of shrub Yegotation into thosc glades arcas dry cnough to support it. i ¢

ﬁxofia.rrangmmt of vogetation in the Shark River Volloy, ol
arce of tho nain glades descridod earlicr (scc page 550) has important iR
effccts on tho movenont of fires that may bo ueoful in fire suppros— IS

sion, haro, _Glades fircs ere:, usually "wender® a groat deal
_-following tho heaviest fusls, They ©= tmmd to fan out into nultiple i ?

“Cfingors nlong tHC tAll sowgross end willow etremis, and ordinarily ‘
do not cross tho contors of tho slough runs, In sono instoncos 1t e
should bo noro feasible to cut off fires by meking brecks across the
sawgrass strands (with fair assurance that the flonks will not be
sble to c¢rees the confining slough rums), rather than to attempt BRI ¢
attack -on the whole perinmeter, ”& s

Tho whole question of fire in the glades must be reelistically oo
considered, We noed to acquire information on Just what is happening o
to glades vegotation under present weter conditions snd just what nart
fire plays 4n these develommonts. 5nd, once reliable information 1s
at hand, we nood ¢o considar objectives and to direct fire suporession
activitios accordingly. It may, for example, bo ccologically sound
to nrotect ten bayheads at the cxponse of ten squere niles of narl
glades, Tho poesibility of the uso of controlled burning as o nenago-
nent practice to check invasion of willows or mangrove into the narsh .
should at least be oxaninod., The job of maintaining tho glades in
tholr present aspoct is not likely to be either short or simple.

it nres . Moy <
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yr than the effects ob vegetation were not
ted, However, & Iev observations end ideas
$ ‘on enimal populations in gouth Florida may

T et b i s - s

_Direct mortality due to fire is probadly a relatively in-
eignificant factor in the popuwlation dynamics of animal species in
the rezion, It 4s ineignificant at least in comparison with indirect
effects upon animal populations throvgh the ecological changces caused
by fire, Animals of many species are frequently killed, howover,
particalerly by sawgress fires,

=
21

In the following eccount an gttcmpt e mado to ostimato fire
effccts on enimals in 1owland (sawgrass and bayhoeds) and upland
(vincland and tropical hemmocks) communities, No offort is made to
discuss animals othor than vertobratce. The possibility that fire
1g a major liniting factor effocting populations of some invertcbrates,
cuch s tho lerge froshwetcr enail, Ampullaris (or gpem;e%a), ghould

not bo overlookod. mage2,

Lowland Coprmundties - Diroct Firo Effocts. Probabiy all the
gpocios of enphitazcs exd rcptileos of the area arc at lcast occasionally
Kil1llod by sawgraes fyeg, 1 havo scon small alligators, cottonnouth
nocassine (Agkistrodon gigg;vcrog._:e). watcr snakcs (detrix), indigo
enckos (prynorchon), ground rettloenzkos (Sistrurte piliarius) end
goveral speeics of frogs, lizards, end turtles killed by firo in soM-
grass cyoes. Bobbitt and Babdbbitty (1951) roportod finding lergo nunbere
of somo anphidisns end roptiles killed by firc in a enall glades arod.
Their cosualty 1ist includods troo frogs (Hyle), grocn snakes ‘
{Ophoodrys), bleck snnkos (Qoluber), ribbon snokcs (Tharmnophis), glass
lizards (Qphismuus), anoles (Anolis) and box turtles (Cerzazine).

- | exvapene)
Diroct nortality of birds as a result of firo is prm‘oly
1initod to nostlings and occasional adults of woak~flying spccios
such as tho raile. Dry scason vird populations of the gladcs aro low
cxcopt for arcas in tho irmodiato vicinity of ponds nnd sloughs, and
diroct firoﬂff‘focte ere probably of little inportanceo.
_ - Julging fron tho nunber of doad or badly burned living in~
dividunle of such species as cotton rats (Signodon) and narsh rabbits
Wﬂé) wvhich aro soan, it scms possiblo that sawgrass
firoe ney excrt ' considerablo influcnco on tho rodent vopulations of
tho glndes, 4s for largor narmals, occesionsl opossuns ~nd raccoons
woro sccn that had apperantly bocn overruid and ¥1lod by glcdes firos.
Doer sonctinos sccunulate bed burns on tho hocks and loweT lcgs fron
running through turning poal bveds (Poppenhagory DVCTS. com.). 1t 18
not 1ikoly, howovir, that this is tho couse of puch nortality, no?r
18 it likoly inportant cvon in tho linitod decp poat arcas of Evor—
gledos Nationnl Pork.




Lowland Commupities — Indirect Fire Effects. The chief
indirect fire effect of importance to the animal populations of the
glades is the formation of burn-out ponds where deep peal deposits
of beyheads burn down below the level of the swrrounding marl
glades, To some extent there burn-out ponds may substitute for
onetime gator holes in the ecology of many glades animals, The
dry scason use of glades areas by aninals depends very lergely on
the avallsbility of permanent water, which provides a refuge for
the smaller aquatic organiems and feeding sifes for the larger birds
end memnals,— Due to tho prosent poor dispersion of such ponds, large
areas of the Everglades are a ﬁ,r%@ﬁﬁ?ﬁiémﬁ? -Ae8ert... Thus the

“destruction of bayheeds by fire nay have valuable incidental cffects
to neny snimal populations, This is, howecver, a notably inefficient
way of nceting the necd for glades water holes.

Uplend Conmunitics - Direct Firo Effects, I havc scen
few vertcbrates kKilled by pincland fires and suspect that direct
nortality is ruch lose than is the case with glades fires. Babbitt
end Babbitt (op. cit.) Teport finding many dianmondback rattlesnakes
(Crotalus adanmantcus) and box turtles killed by pinelond firves,
Other reptiles, ground-nesting birds such as the bobtwhitc and wild
turkey, passerine birds which nes?d in shrubby growth in pincland, and
gnall narnals doubtless suffer to some extent. It does not appoar,
howeves, that the total direct effect of pineland firce can be of
mach inportence,

Uplend Conrunities — Indirect Fire Effccts, Fire acts to
prunc shrub growth in pinelend and cut back the edges of hardwood
harmockse Speaking prinarily of dird populations, fire thus tends
to meintedn or cnlarge the habltat arca available to plne woods
spocies, such a8 the pinc werbler and bluebird, and to restrict the
habitat area of forest-cdge species, such as the Qarolina wren end
cardinal, Theso forest-edge epecies alternately advence into and
retreat fron tho pinelonds as the shrub understory becones suffl-
ciently denso to suit their requircoents and then is once nore ro-
duced by TR, Conversely, completo burn-out of hannocks and the
rosulting intorior shrud tangle croates nabitay for forest—cdge
specios, This intorplay or bird populations is very largely con=
trolled by fire, I have no infornation on other aninal groups, but it
18 roasonnblo to assunc that nany . of then arc soncwhat sinilarly af-
fecteds . S

As noted, pincland fires destroy ncarly.all ground litter,
dowd logs ond stumps, otc,, I suggest that this bare forost floor
nay account for the very low demsitios of the pine woods rodent
popwlations roported by Opsahl (1951).

"In all consideration of fire effect, it should be clearly
roslized that tho iomediate destruction of vogetation by firo, and
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the new plant successions set in motion on burned arees will have
ettendert and often Yong-enduriag inflveaces on the animrl popnla=-
tioms of the areas involved.
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CONCLUSITNS AND RECOMLBIDATIANS

1, Fire Suppression Practlces.

From the foregoing consideration of fire eoffcets I can only
ropoat with omphasis the conolusion roachod by the firc critique de=
cussions of May 19503 undor present conditions it is imporativo thot
ell fires in tho nros Do octively suppressode Wator is thc koy to eny
ohmge in this situetione If moans of rostoring wator on the glaodes
to something near pro-dreinago lovole cen vo found, I beliove that fires
con then be largely forgottens except porhops in extrome drought yoors,
or as they may threaten aress of spocicl use or spocial intoroste
Thoro oap be no reasonablo doubdt thaot firo is a notural ococological
foctor in tho Everglo dos National Perk orca, and thot complote climina=-
tion of fire would eventually rosult in disappearance of tho fire-
mnintoined sub-olimox vogototion types (pine forest and_sowgress prarios)
ond mojor changes in the nspect of the rogl one — Bowovar the-low wnior—

cns of t oars have rosulted in on incroasoc in
.~ both tho frequency and tho intensity of fiToss : hot—tho—

prosent fire regimen is potentially capable of complotely oliminoting

the hardwood forast vogetetion typos on South Florida, and of ocausing
floristic impovorishment aond othor dogenerative chonges in the sub-
climnx typese There is no question thot fire sappression must be con-
tinued ot inecreasing efficiency to maintoin tho ocological status quo
in South Floridae

~ As I have attempted to sow, the most extrono firo damage
occurs in hardwood forest vegotation typoes, both bayhoads and hammock
forestss In contrast to pineland and sowgrass, _‘_h_llg_wgg_ggyory_of,,}nrda.
wood forest ereas from sovore fire is olwoys long-delayede It therefore

— —sooms advisablethat fire suppressicm operctions teke this into occount
ond protoct hommcck oroas wnengvor.possible, even vwhen it can only be

“—done 6t The expense of larger acroages burned of pine or sawgrasse
Having fought o few glades fires, I roolize the difficulties involved
in putting this advice into practice becouso of the rapid movement of
going fires, end the mosaic occurrence of tho vegetction types. It is,
however, o point to be kept in minde

I would olso liko to suggest that the possibility of provicding
advonce fire brenk protecticn for some of tho hordwood hammocks of Long
Pine Koy be thoroughly considerede Admittedly thore oro undcsirable
foatures to such a proctice in a national pork, ut theso sheould be
woighod against tho possibility of fire domnge to the few harmocks which
remain in ¢ rolativoly undisturbed condition. &t loast, protection of

these hazmooks should bocome o tep priority in tho evont of fire in the
Long Pine Key pinclonde
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The folloving Long Pine Key hommocks chould corteinly bo
given proferential protoction: Paelun Vista #1, Polma Vista §#2, .

Dark, Mosier (firo domnged, but contains a numbor of unusual plants),
Saw i1l Road, Turkey (firo-damnged, but hos & notable abundanco of
Opcidium floridenum, a rare torrostrial orchid), Crabwood ond tho
glodos odge hommock just south of it (Crabwood Hommock is burned-out,
but tho surviving frogments contain many roro plants), and Littlo
Royal Palms Spocinl vigilonoco is also cdvisod with rogard to tho
lorgo oypress-boy head just north of Cocoplum Bond (sog Fige 15)
Dowhurst Hormock, ond tho Mohogany hammockss 1% is probably ime-
practicel to attompt to mointain pernanont fire brooks oround theso
Evorglados trco islands, but, agairn, their protoction should bo tho
first concorn whonovor fircs throoton thoir ganoral rogione Porti-
cularly in the ocnso of the rather romoto Mohogony Harmocks, froquent
patrols should koep trock of woter oonditions on tho surrounding glades,
sothat spocicl protootive moosuros moy bo token if tho rcgion becornos
dangorously drye

2, Firo Records.

Horo oxact and more detoiled rccords should bo kept ~»f firos
in tho Evorglados National Pork arocs Initicl recor = to bo of ecsological
uso should includo: A corpleto account of burning cor .it.ons; location
md sizo of tho aroas of differant vogotation types burncd; progrcss of
tho firo from discovory to final supprossion; longth of timo sinco tho
last fire, if krowp; cnd a coreful survey of dnuago over theo firo aroae
Much of this information is rocordod onm thc usual fire reperts submit®ed
to tho regicmel officoe The chiof diffcronce would be that tho date
be gothered with tho degroc of coroe a1 itoble to tho objective of pro-
viding definite informntion on firo offectse I an owars of the persomel
problem which will ariso, since collccting thoso dota will require con-
sideroblo tine (particularly on class E fircs) at o time when 2ll hmds
ore usunlly nono tco many for the actual work of supprossionme It is
suggestod that tho job of recording prolimirary inforioticn on location,
vogotation typos, ond progress of tho firo bo assigned to the fire scout;
ond thot a dotoilod survey of tho burn begin cs soon a8 the fire has
boen put on a patrol basise

I wish to further rocommend thet obsorvaticn of particular
urned areas bo continuod ot intervals, with tho rocovory of tho voge-
totion being noted in dotaile Thosc roswrveys ghould bo mode ot annual
intorvols until tho rocovery of the vogetation is s1 bstontinlly complotoe
They should takc the form of: 1l General qualitativo surveys of the
ontirc burn; cnd, 2. Quantitative study of on adequoto numbor cf
pormanont study plots represantotivo of 21l vogotation types burncd,
on vhich chengos in the demsity ond spocific composition of tho vegeoto-
tion may boe followed in deteil.
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: 3s Tost Burning Expcriments

: To comploto the progron of investigation of firc cffocts

. in Evorglodes Netional Park tho following oxperimental procodure is
suggestod to supplament study of noturnl and occidantol firose 1
recormand thot pormonert test-burning ond control plots bc established
on which fire-froquency mny be veried as en oxperimantal factore Such
study-plots would need to be set up only in the two major firc typos,
pineclonds ond Everglades prairie; but thoy should encompass all major
vorietions of thoso typose Following is the suggosted detoilod pro-
codure for ostablishing one study plot seriese Othor series would be ;
’i similar,. i

Arencs Pine rookland with o mixed hardwood undorstory
of Toirly uniforn density and compositione
~-Estoblish elght ono-quarter acre study plots ond sct
permanant oorner morkse (Actunlly the size of adequeto
plots would need to be dotermined by study cf the vogoe-
totion aftor the mermor suggested by Vestal (1949)e One-
quarter acro is belicved to reproson’ a proboble moaxiuum
sizo noodods)
--Consus ond map vegetatioz -n sach plose
-=Tho plots would thon bo studied as Zrllowss

1. A oontrol plot; unburnede

2, Burn twiocc a year, wintor and simmcre

3. Burn onnually in wintore

4, Burn annually in surmore

¢ Burn at two year intervols in wintere

6. Burn at threc yoor intervols in wintore

7. Burn at fivc yecr intervals in winter.

8. Burn at-ton year intervals in wintere
--A quontitative ro-oheck of vegoebation on oeach plot would
bo mnde just boforo and shortly aftor burninge In addition
on onnuol ro-check of vegotation would be made cn the cone-
trol plot, and on experimental plots with less thon onnual
fire froquencicse
-=Modifications that will increase tho volue of the ro-
coverable dote will certoinly suggest themselves cs study
progrossese
--Study plots should be guarded ngeinst unschedulod burns
by fircbreokse

P e g

The above suggostod prozran is doubtloss controry to smne
Pork Sorvice policies, at lenst in their narrow intorpretotion; but
I boliove thot the importance of the problen omply justifios the de-
parturos It will bo noted clso thot tho suggostions advencod in
ports "2% cnd "3" of this section spoll out a lorg-torm projoct of
firo effeots studye. I oon sce no othor roal soluticns. It is worth
orphasizing that Evergls des National Park is nlso o long=term project,
ond thot the problem of firc promiscs to stoy right with use
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4, Study of Plant Spocios ond Vegctation Typos

Barlior im this report I roferred to the difficultios
prosantod to firo offocts study by incompleoto knowlodge of tho plont
spocies and the ecology of tho rogicnal vogotation typose It is
difficult to distinguish and oxnmine medifications due to firo, whan
wo hove so rolotively littlo definite informotion on tho specific
composition, and the course of ocological development of the plant
commnitios in tho abserce of firee The study of firo effocts will
ultinotoly be best served, if investigation of the flora m2 tho
ecologl ool rolations of the vogetaticn types proceeds opacce Dota
from work suggostod in the two proceding parts of this section will
contribute also to this moro theoretical nspecte In addition the
following oreo suggestod:

1, Herborium = Colloction and idontificotion of
plants of the Everglades Notional Park aroa should be
notlvely pursued with the objoctive of estotlishing ¢
conplete working horbariun of tho pork florae The nucleus
of such a e-. lection is now in oxistence (Sce Appendix).
The herbarizc of =he Boteny Depo rtmort of the University
of Minnl oontoins an exzcollent reprosantation cf tho regicmal
florae This is, ond wiil raxin, of much voluo to theo stuly
of the Everglodes Naticnal Pork flora; but on imnediately
availablo local collection is mmch to bo desireode.

2o Along with the collection of plonts in the perk
area, information on tho gecgraphicalond ecclogical cis-
tribution of plont species within tho park should bo ac-
curmlotede -= The Park Biologist and tho Park Naturalist
hove alrecdy amassed much informotion of this sort, porti=-
cularly ae rogards the occurrence of woody plantse Thoy
have not folt able to devotc the timo to moke it quontitativoe

3. A progrom of ocological studies, porticularly
quantitative studies of stond composition and density of
the vorious vegetation typos; ond studios of the factors
_controlling the oocurrence of tho vegetation types, should
be dovolopede

4. Tho suggosted studiocs con be oxpectod to provido
o dotailed knoviledge of the plent ecology of the arca, ond
of tho role of fire in this picturce Such inforintion wuld
have voluablc opplicotions to mony problems besides firo
offeots studye

1t would, for exampla, provide a fund of ossential background
motorial feciliteting opproach to mony of the prolems which will arise
in connecticn with voricus onimnl populoticnse Almost evory nationel
park has hnd to deol with problons involving over-populeticns of animal
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species, predation, unexploined dwindling of the populaticns of scmo
species, etocet Thero 1s no reascn to beligvo that Bvorglcodes Maticnal
Pork will be sprred thesee It roquires ne groat forosight o anti-
cipote a timo whan Evorglados National Pork may, for cxanmplec, Lo faced
with nocossity to study ®a deer problem® or "a raccoon prc Slem"”
srising from over-populations of theso speciose Thoro olrcady oxists
the protlen of oxpleining the disappooroncc or oxtrcae rority of such
gpeoios os tho mongrove fox squirrel and rod-cockaded woodpeckers
Knowledge of tho vogetation typos is readily translatatie into tho
necossory knowledgo of onimal hobitats in oll thosc coses and many
othor conoociveblo oness == Much of the ecologioal information would
0lso bo of uso in tho work of the interprotive division which hos o
parti oulorly important end difficult job in BEvorglodes Notional Porke

Stotaicnts on the Evergls des National Park "Broadsido,”
rocoived by all p selng tourists, inform us thnt Everglogjs Noticnal
Pork is: le A unique ores; ond 2, An aroa whoso feotured ottraootions
ore blologioaols Gronting ”2%, may it then bo suggested that, since
the park sucooeds or folls with the woxing or waning of its tiologicol
resources, we ore well advisod to learn pll wo oan about theme And,
sonceding that the aren 1s unique, whore %Farmiliar things tcke un-
fomilinr shape,” the place to get this informotion is South Floridae
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LIMESTONE EROSION ON THE MIAMI ROCK RIDGE
By Doctor Robert N. Ginsburg

The surface exposures of Miami Oolite on the Rock Ridge
extending southwestward from Miami are characteristicelly much
affected by solution. Where the rock surface is only slightly
above the water level during the summer or rainy season, the
surface is highly irreguler with gharp projections, pits, holes
and channels, ranging in gsize fraom less than an inch to several
feet. Where the rock surfece 18 slightly higher, these irregularities
are less pronounced end more or less circular pools or wells leading
to subterrsnean passages are the rule. In both cases the sub-
surface rock below the water level is extensively honeyccmbed by
passages and cavities of variable size.

Irregular surfaces and honeycombed interlors are charac-
teristic for the Miami Oolite, whether covered by pineland, hammocks,
or sawgrass prairies, though in the latter two cases it is less
noticeable due to the masking effect of vegetative debris. Varia-
tions in the forms and extent of erosion in the rock covered by
the different floral commmnities do exist, put for present purposes
they are not considered important.

Three main processes are responsible for the solution of
limestone in this area:

1. Solution by rainwater. Though the solubility of caco3
in fresh weter is relatively low, the heavy rainfall,
approximately 60 inches, makes possible removal of con-
gidersble CaCO3. (Teking the solubility of CaCO3 as 0.10
gr/l. and the rainfell as 150 cm/yr. 1500 grm. or 535 ce.
of can be dissolved from a square meter of pure
limestone.) Most of this chemical solution tekes place
below the water table where there is continued contact
vetween water and limestone. A

2. Mmic acids. Acids produced in the decay of vegetative
debris, as for example from harmock soils, also dissolve
limestone.

3, Micro-organisms particularly blue-green algae are
capable of dissolving 1imestones. Boring algae are probably
abundant on the moist rock surfaces throughout the area;

the characteristic blackened appearances of exposed rock
surfaces is similar to that of the intertidal zone of the
rocky shores elong the Xeys. In this latter case, algae

and other micro-organisms are responsible.




I A

i Blaking of the gurface lirestone by fires, which are
common in the pinelends, has been considered an important agent
of limestone erosion (Small, 1930 : 41-42), Since a temperature
of 5500C jis required for decomposition of CaCO3 it seems unlikely
that the fires in the pinelends, where there it essentially no
combustable soil, could produce any appreciable slaking. The
heating of the surface may be of some importance in weakening
the rock by unequal expansion or splitting by vaporization of
water contained in the limestone.

Aqueous and organic solution are adequate to explain
the observed features.
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Chronolg_g 1 1900—19148.
The following eccount represents tie results OI eriorts to produce
a half-century fire history for South Florida, bringing together
material from ell evailsble sources. This information leaves much
to be desired. For example, it is only very rarely possible to say
definitely that a perticular spot burped in e particular year. I
believe, however, that further ransacking of the literature and local
memories is not likely to ruch improve the quality of the record.
Tt et least mskes possible jdentification of most of the "fire years."

1909 - Jenuary 1909, date of John K. Small's first extensive
botanical exploring trip into the Long Pine Key area (Small, 1909:
52-53). "We explored both the pineland and such hammocks es had not
been burned out by recent fires.... The larger hammocks contained

a more varied flora.... But the fires had been so recent that not a
plant could be found in condition to collect."

1011 - January-February 1911 (Small, 1911: 151, photograph,
rig. 28). iaﬁis fire swept the keys below Homestead while we were
collecting there.... The vegetation of the burned areas is restored
after the rains begin sgain: And all the plants that grew there
before seem to re-appear.”

(8
1916 - (Smell, 1916p: pl. 182, facing p. 171) shovs &
picture of Yurned-over glades west of Paradise Key. Not dated.

April 15-17, 1916 (Szall, 1916bg¢ : 200) - "When during the
afternoon of the previous day we were approaching Medeira Bay we had
noticed that the hammock was on fire...wve saw miles of hammock rolling
clouds of black smoke skyward. This calamity was not confined to the
neighborhood of Madeira Bey but in the Cape Sable region three or
four vast forest fires were to be observed.... Forest fires are
perhaps more frequenl in southern Florida than usual this year as,
beginning with the end of last year, there had been & prolonged
drou@to“

- Rainfsll December 1915 to May 1916, Homestead - 7.84" -
Mim - 70&"0

1017 - April 30, 1917 (Small, 1918 : 283) - "Fires had
recently swept over the prairie between Royal Palm Hammock (i.e. Paradise
Key) and Long Key (i.e. Long Pine Key), end also through much of the
pinelands and parts of the hammocks of Long Key.... The forest firee
were evidently more severe than usual on account of the increased
supply of tinder and fuel resulting from the freezing spell of weather
of the earlier part of the year." - Referring to Big Pine Key in
the Lover Florida Keys "... A --eat part of the pinelands were fire-
swvept.
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o Simpson (1932 : 155) gives tho following illustrative
particulars concorning tho historic Fobruary 1917 freceze: 4
"backyard thormonoter® at Koy Vost rocorded 27°F; 28°F was rccorded
at Long Koy (Uppor Florida Kcys); crops were wiped out on Big Pino
Koy, Fobruary &, 1917; ¢* of ico was frozen at Flaningo on the
south coast; and, bananss werc frozon to the ground et Capc Romano.

1919 = April-ay 1919 (Small, 1921) = (p. 32) referring
to tho hommock strip along tho cast edgo of Leko Okoochobeco ",,, fire
hod boen in it porheps more thon oncee” = (pe 35) rofers to firos
burning in pinc woods on tho west coast botween Myekka and Serasota
= (pe 39)sse 0n this occasion nenrly the wholo Istokpoga Prarioc was
on firc, ond far to the southeast was that continuing cloud of smokeo
from the dolta of tho Hsasimnoo RIvEr .ese IhC harmock and hurms
thoro has been burning for years, tho hoaviest rains hoving failed
bn*oignguish 1t,% = (p. 58) refors to fires in the Fisheating Crock
“eroe horthwost of Lako Okecchobeo = (p. 63) "We passed through Royal
Paln Hermock where it was grotifylng to scc tho soveral acres of
formor forest, that was fircswopt ad conpletely destroyed a few years
0go, repldly roforceting itself," — Jote: I havo not found any
other infornation conccrning this early fire in Paradiso Koy, —

1920 «~ (Dovell, 1942: 152, fig. 8) A plcturc token in
1920 with the following logend "A general viow of an Evorgladcs fire
fron & position along onc of the nain arterial conals,”

= April 1920 (Snall, 1922 : 140) ™As we cmcrged onto the
Okcochobee Preriec wo found nost of 1t afirCiees The firc had not
et this tine reachod tho hanmock along Leke Okcechobee, but it had
on other occasions,®

1921 = According to Willian lcZinley Oscoola, Saninole
patriarch, tho first big over-all fircs in tho lowor glades occurrcd
© in 1921, which was a dry yoor with the cffccis of gledes drainage
just beginning to bo feclt, Hany of the garden hommocks of the
Seninoles waro destroyed, (fide Z, C. Winte)

w Marche-April 1921 (Small, 1923) = (p. 196.) Y,..protracted
drought, very sovere in Florida! = (p. 223) roforring to tho Iver—
glades City eroa "The long drought hed turnecd a large port of the
vogotation into tirnder, and przirics, pinclonds, hormocks, and cypress
strands worc food for torrific confla ationse" = (p. 231) Devil's
Gardcn aroa southwest of Lake Ckeoochobeo 1Pircs were roging in )
vorious parts of tho Gorden" = (p. 246-7) general south Florida arce
NTho drought already reforred tohed made nuch noro tindcr than usual,
end firos worc very nunerous, Svory day we passcd through recently
burned eroas or through fircs reoging in preirices, in pinclands and
in harmocks,"

1922 - ipril-iay 1922 (Small, 1929) = (pe 14) "eee &
sovon-nonths drought has rondored vegetation backword® ~ (e 52-3)
",,.ditches along tho highwey ebout Royol Paln Errmock were dryl”
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- Dovell, 1942 : 153) = Rainfoll for the nine nonths period
cnding Soptember 30, 1922 10" in cxcess of tho enmual average for tho
wholo yoar = nany loko ehorc towns around Leko Okcochobeo flooded.

1923 = April-iioy 1923 (Snall, 1928) = (p. 207) Indian
Prairic arca PTorrific fircs had swopt the prarics and palns since
our last crossing (in 1921).%7 = (pe 196, fig. 10) picturc of
cypross on oast side of Leke Okecchobec with four feet of hurms
burncd awoy from roots,

- 1924 ~ (¥olt and Sutton, 1926 : 436) M"In March the rcgion
[Cepo Sablo Prarig/ was very dry and fires were often scen,

1956 = (Dovell, 1942 : 154) ¥Dry weathor through tho winter
witnessod an unprecedented serios of grass cnd muck fircs, The
muck firos wero pui out by spring roins, ¥

1929 = (T, C. Vinte, sonal communication) Firc burned
tho north ond of Puradiso Koy, the cost ond of Long Pine Kcy,
Edges of Ostcem Earnmock wero singeds

1529 = 1931 - (Vinte, porsonal conrmnleatizm & faiege
of fire® narked theso yoars with cspecielly heavy danage to homnmocks
in tho Pinecrest arcn.

1931 ~ 1932 « (Dovell, 1942 : 159) "Unusurlly low water
levels in Loko Okcochobee ond the Everglades in 1931 and 1932 found
nany grass and nuck fires throughout the gledes. The big Joke fell
beiow 11 feet, and many fires which bogen in the suner and fall of
1931 coantimicd to burn into Juno of the follcwing year, The 1931
loglislature had appropriated en cmergoncy Fund of $50,000, but nany
of tho fires wero out of control arnd it took the rains of the swuner
and fall of 1932 ivextinguish them,®

- (7intc, prsonal communication) 1931 was Ya bad yoart
particularly in somec arcas of Dbng Plne Zcy. #nock # 9 at Pinecrest
burned out in 1931, Winte belicved that most of the muck in sawgress
arcas south of tho Taniomi Trail hed burncd out prior to 1931,

« (J. J. Redding, personsl conmunication) Redding first
begen frogging in <he Shork River arca gator boat about 1931,
At that tice nony of tho hrrnmocks in the lower glades had apparontly
never kad flie in thon. |

1033 « (Saall, 1933 : 267) "This port (southorn ond) of
the Evergladcs eee is dotted with thousails of hanmock isionds, These
islondc represent the only spots in the Everzlades that have not been
scrioucly fircswept in historic and prechistoric tincs.... The fires
es a rosult of lizhtning and aboriginal methods of civilization wereo
cvidently nst so frequent as thoso resulting from carclcss usc of




fire and vandal incendiarisms following tne white man's occupatlon,
for many hundreds of these picturesque harmocks have been ravidly
exd completely wiped off the face of the Sverglades withain the past
score years," :

1934 - 1935 ~ 1936 = (Vinte, personal cmmunication) All
were wet years with no widespread fire,

"Late 1930's" = (C. C. von Peulsen, personal comrunication)
These were "bad fire years" espccially in the Flamingo arca, tho
Medeira Bay hammock strip, and tho Long Pinc Key arca around Ostcen
el Palma Vista 2 hammocks, Damago to hammocks south of 2inocrcst
and 40-milo Send (on Temioni Trail) was particularly sovere.

- {3card, 1938) = (p. 51) "Thc Ivorglades Park oroa was
badly burned during the whtor of 1¢37-8, and there wes no tine during
tho drior part of tho ycar that ono could not sco smoke somcwhero on |
tho horizon.! = (p. 52) "This nast wiatcr was very dry. About onc=
half of tho pincy woods in the pork arca were turned, cbout 80% of
tho Sverglades proirie, approximatcly 305 of the coastal vrairic,
probably 5% or loss of the Ten Toousad Is and coast, and about the
sanno gcnount of the cypress,®

- (2hillips, 1940 : 166) "Thoro Lave always boon fire
sweeping tho arca (Miieni Roclkz Ridge pinoland), tat nonc like the

jod=P ]

fires of the last fow yoars and cspecinily of 190%.

1939 to 1942 « [intec, parscacl cormunication) o succession
of "bad firy yoors.®

= (Mirpi Horgld) - Aoril 3, 1939 - 4 1200 ccrc firc on the
outsidrts of Zollywood. 3ndn checked many fires last week after an
18 months drought. «— Mey 5, 1933 = & nuck firo twonty miles wost of
Miemi botween the Tomiemi Tradl ond Toate 27 «r December 14, 1939 — A
100 acrc muck firc throc niles west of Coral Gablcs.

1940 ~ (Tintc, personal cormunication) Severe Firc in the
Pinccrest arce and in glades south of the Temiand Trail.

-~ (Donald J, Poppcnhoger, pcrsonal commumicatinn) The
Iren Pot Eammuck crantry scutlr of 40-pile Send was bodly turncd out
in 194G,

1041 ~ (Stophens, 1943 : 31, Fig. 6) Fhotogropa of o
glades Tirc wcken in the spring of 1841, four nilces scuth of the
3olles Jonal olong 2nute 27.

- fiond Zorald) Doy 6, 1942 - A glades firc ourning
on a five niic front nincicen

1§
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11943 - (Procs Soil Sci. Soc. Fla < vA 1 113) March 17-18,
1943, %.¢. practically tho cntiro gladcs ore on firo.®

= (Bondor, 1943 ¢ 150) "In tho last gixty days wo have
boan facod with ono of tho most hasardous situations thot has oxistod
in & runbor of yoars. In addition to having & sovero drought wo.
have suffpred tho offocts of a Killing frost.”

)
= (proc. Soil Scl. Soce Mo, V4 : 177-187) Merch 18,
1943 ~ A munber of glados fircs woro socn in tho courso of tho
socioty's inspootion trip down Routo 27 fron 3cllo Gledo to ifioni,

Winter of 1943-1944 - (Vinto, porsonal communication) Wot
year with no widespread firo in tho lower glados.

3

- (isnd Horald) Fobruery 2, 1944 ~ Tirc four niles wido
burning on a 26 nilo front in =rowcrd nnd Palm 3oach countiocs. Fire
cxtonds from eight niles south of COkcolanta to 26 Milo Bend -
W « Sovaral muck firos burning in Broward Co. - May &,
3 1944 - Planos boliovod to Lo sotting firos on practico bond rongos |
olong Tanirmd T=ail wost of lfiani < July 8, 1944 ~ Sawgrass and mudk

] firo in Brows= Jo, 12,797 rodnfall deficlonoy to dato, Hovembor 25
‘ 1944 - liond enoked~in t7 enoke fron muck fircs,

1940 - (i7inte, personal camunication) An cxtrenoly dry
wvintor, Therc wore no hurricanos in 1944, ond "not over 1"t of rain
4 fron October 1944 to July 1945, Tho gladcs wero virtuelly o "dust
bowl " There was no weter to bo found esnywhore in the gladcs,
Psor Slough and tho conals around Porodiso Xcy vere dry, Tho Toploni
Canel was elnost dry,

< (Redding, personsl commmnicetion) The Teniand Canal was
dry cxcept for decop holos near tho 'Bluc Shaaty'l. TFires crosscd
tho Tanicni Cenal on Soversl occaslonse
« (Vinto, personal conmunication) According to tho Stato
Gane Cormissioncr much of tho erea fron Kissimnoc south burnod, =
Porcdisoc Koy end 50% of Long Pinc Koy burncd, Osteon, Fairchild, ond
Dockert Hommocks burned out completely, and fire burnod into tho
northoast cornor of Derk Homnock, 2dges of theso hamocks had burncd
boforo but thoy werc still in "primitive condition,? =~ The naln
Iverglados burned from iiarch to July. ‘Two-thirds or moro of tho
glodes dburncd, both goil and vcgetation, Lo covor woas left for deer,
a "huntor's hoydoye" = Sonmc individual firce travollcd over 25 milos
and went out for lack of anything laft to burn, The snoke began to
cloar boforo rains como, ~— lMany big Lysilooa heamocks in tho aroa
fron Pincerost to Moss Canp wost of tho gladcs wore roduced complotely
‘40 boro rock junbloe, — Winto now belioves that some of tho 1945
fires woro probebly lightning-cousode
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- < (¥izng Horald) Fobruery 2, 1945 - Okhlert, Dado County
Firc Wardon, worns of oxtreme fire hazard, No rain since October 1,
1944, — April 5, 1945 = Spoke from fire north of the Uanieni Ireadl,
22 niles 'wost of Mani stops traffic on tho Taniami Trell, -
April 6, 1945 = Acriel reconnaisanco with pictures of a lerge fire
south of tho Tanieni Trail, Four othor fires soccn north of tho
Tradl, =|April 6, 1945 - Fircs have beon burning inside Paradiso Koy
for at loast two wecks, No sign thot anyono has tried to fight thon,
- April 7, 1945 ~ Largo fires durning eround Par.iisc Key, west and
south of Princctorn, andﬂnoar Tlorida City. M"Only an Act of God can
halt tho flaecs,? - Sun ﬁ focused by broken bottlcs belioved to
causo firos in renote zlades, - April 8, 1945 = Light showers holp
fire fighters, Ohlort says "Wnile Peradisc Xecy looks bad now, within
& yoar there will bo noticosble physical demago (?)." — April 9, 1945
- Foavy rains on fircs, Aroca south of the Tanioni Trall ond west
of Kronmo Avenuo 8ti11l snoldoring, = April 10, 1945 — Coo statos
"Paths in Paradisc Koy broko the firc, Hany acrcs of tho most valuable
of tho park's forest trecs arc within the arca protocted by paths (2).®
- April 11, 1945 - Glades firos threaton to roldncle, Estinatcdl/4
of thc muck south of tho Toniani Tredl end west of Xrone Averue has
burned, = April 12, 1945 - Glados fircs gtort again. TFires burning
nortk and south of tho Temiani Treil, end others in Broward Co.
Spotty firos burning from four to 15 milos soutkh of Traill on an
olght nilo front west fron Krono, = April 30, 1945 - 5000 acrec firo
in Broward County, Ft. lLaudcrdalo emoked in, Dade County fires be-~
liovod to bo out, = May 1, 1945 — Broward Co. citics blacked out by
snoke fron glados fires, = Loy 3, 1945 - Fires dclioved to be dying
down north of Trail, = Moy 5=6, 1545 = West winds dbring e pall of
nuck snoko fron Sroword and Palu Beach County fires over iiami, =
Foature articlo with photographs of frying an cgz over burning ouck.
- Juno 1, 1945 - Fires still burning all clong the cast coast, Hostly
feontrolled,” = Junc 2, 1945 = All Dode County fires rcported to be,
undor control, = Juno 3, 1945 - Acrisl survey finds the glades Ma
sca of enolko," = Junc 4, 1945 — Six fircs burning in Broward County,
five in Dade County - Junc 5, 1945 - Disk harrows brought into usec %0 )
build firc linos on glades fircs, Snoke over Mianmi, air traffic at
a stondstill, - Junc B, 1945 - Six inch radn on glades, llani smolzed
in, Air stotions shut down, = Junc 7, 1945 - All south Florida still
under smoko pall, rain hnsn't put out fires, Loc County cypress noar
Noples burning. = Bender, Chicf Evorglodes Fire Control District, |
says that Dedo County fircs orc under control., — Junc 8, 1945 - Miani
cones out of the smog, Fires still burning in Lcec, Collicr, Eendry,
ond Broward countios, Norton (Woather Burcau) oo5o that 1944 had
26 66" reinfrll,and o 29,11% roinfall doficicncy., Wator table throc
fcot below sca lovel in the Mend well ficld, = June 12, 1945 - Winds
fan now Broward Oounty Firo. lony othor fires in Yorth Dado ard
Broward countics, - Juno 13, 1945 «~ iorc spmoke than cver ovor glades.
Firc at Pennsuco threatons Dade-Broward muck levece — Junc 15, 1945 -
Peornsuco fire coatrolled,  Junc 17, 1945 ~ Xow fircs in Jorth Dade-

Broward, 3cnder "situction hopeless," Junc 21, 1945 - Fircs con-
trolled, Routo 84 opcnod, ZIight raln.




- (Douglas, 1947 : 374-384 ) - Gives a lyric account of
the 1945 fires,

1946 ~ (Miami Herald) April 13, 1946. Major muck fire
burning west of 20-Mile Bend; first major fire of season. It.

Lauderdale smoked in., Routes 27 and 84 closed by fire, April 19,
1946. South Broward muck fire out after one week, :

1947 - (Winte, perscnal cemmunication) Extremely high

] rainfall, The glades were "a vast lake" with up to five feet of
water of open gledes north of Tamiemi Trall; 3% feet of water in
rocky glades near Grossman's Hemmock, Open glades oftcn had waves
too rough for air boats, which had to run in the willow and sawgrass
strands,

- (¥iepl Herald) ~ Februery 2, 1947 ~ No big glades firs
for the second consecutive winter, — April 2, 1947 - Little danger
seen of goneral fires. June 12, 1947 - 53" rain in first ten days
of June eliminate danger of fure,

1949 - (lisml Eerald) ~ February 15, 1949 — Everglades
Wational Park puts out firo at Crossman's Hommock, "Haa's first
victory over a sawgrass fire," - jjarch 15, 1¢49 - Bender Ydriest in
14 yoars.® Fires all ovor glades mostly norta of Dado-Broward
County lire, ~ April 13-i5, 1949 - Muck fires west of Ft, Laudcrdale, -
April 30, 1949 - Smoke from glades fires in Palm 3cach Co. scecn in
Tanpa.

1952 - (Mizmi Herald) - 4pril 19, 1952 - Biggest glades
fire in 15 yoars (§) burning in Palm Beach County ncer South Eay.
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Description of Pineland Sites for which Lists o€ Shrub Understory
Plants are Given

- 1. Northwestern part of the Redlands (east of Redland Road just
north:ofLSilverﬂPalm‘Driye) . A 10-acre tract which last burned
,in;the5springiofil926., This tract is low-lying in relation to the

, surroundingfgrove.lands’and‘water.stands.here in wet yecars. The

.+ original pine stand was cut before 1920 with a few large pines and
- seedlings left and the area was. farmed for one year (1922) -
Tomatoes were planted in potholes, but the area was never bulldozed.
.AttpresentfpartS'df;the area have a dense understory of cabbage

.fpalms:€0w20'"tall,'but:therenare few hardwood shrubs, and virtually

. .no pine.reproductioﬁ. . The ground is.covered with an ankle-deep mat

_ of pine needles; herbs &nd. grasses sparse.

2. Pineland five miles southwest of Homestead in.the area of the
loveland Road Fire (123.23) of December 1951.

3. Pineland Study Area #1 in Sawmill Road area of Long Pine Key
in Eve:glades National Park.

L4, Pineland Study.Area,#2reést end of long Pine Kev.in Everglades
~National Park.

5.. ;hzubbw'pineland in the vinicity of Dark Hemmock, Long Pine Key

2 in Eve:glaues:ﬂat;onal.Park.last burned in 1945.

6. ¢16v|pinaland'twn miles northwest of Concrete Pridge in Everzlades
National Park. Bedly burned:in Long Pine Key 1ire of May 1550
(123 - 1k).

AL Pl iz 5 RGBS actmsiggaiph

; 7. Pineland two miles northeast of the end of Long Pinc Key Road
) in»Everglades»National Park ‘last burned in June 1851 (123-12).

8. Pinelani along north edge of fire break for June 1951 Long Pine
. Key fipe in Everglades National Park, probably unburged since L9LS.

: 9.‘&Pineland.outside burn.alongyfirebreaknfor,Rock.Reef fire of
~ June .1951.{123-17) .north side of Long Pine Key in Everglades
National Park.

- ~10.. ‘Shrubby pineland. one mile north of Long Pine Key Fire Tower
in Everglades Neticnal Park.

e Rl - < SRANIGTE S

!

11. DPineland near Turkey Hammock, Long Pine Key in Tvarglades
Natiornel Fark. Part cf the area surveyed burned in Yoy 1980
(123-12).

prvee

] 12. Pinelend around Palwa Vista Hemmock east end of Long Pine
Key in Everglades National Park.

:ngf~:Pinelandmnear~Little Rdyal Palm Hammock two riiles west of
the end of Long.Pine Key Road in Everglades National Park badly
burned-over in May 1950 (123-1h).

i .
; 110




1k. Osteen Hammock Pineland, Long Pine Key in Everglades National
Park. Burned in November. 1948 (123-10).

15.. Pine Islend.in the glades: two miles south of Long Pine Key
Fire Tower. Outside present Everglades National Park toundaries.

116,?ﬂDensely*shrubby;1ow.pine1andﬂalong.SawAMill Road two ‘and
. one-half .miles north of Long Pine Key Road, Llong Pine Key in Ever-
gledes National Park.

17.. PineePélm forest three miles north of Overseas Highway {(U. S.
 Route i 1) Big Piné Key, Monroe.County.

18.  Densely overgrown Pine-Palm Ridge north of Cverseas Highway,
_Cudjoe Key, Monroe.County.: '

Sites 17 and 18 are in the Lowver Florida Keys. These
° pine forest§4differ'considerably in the speciecs composition of
‘ - . the shrub understory as shown by the table. They also differ
greatly in aspect; many sites having 8 well-developed iayer of tall
'1(5;25?)_thatch‘palmsT{Thrinax).and silver. pelms (Coccbthrinax) under
" the pines. Nothing similar is found on the mainland. Silver pelms
.occur-in the pine forest shrub layer on the mainland, but only

":Ararely‘reaCh.heights'of.over,fivé:feet there.

; . Té species lisis given in the table wave chcsen from 4 DUl
! ber o7 shH plant-survey lists at hand, and are prlieved to cihow the
Lo corplete woody flora of the shrub understory at their respective
sites. '
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The following table presents counts of shrubs over two feet high
; on a series of closely adjacent one-tenth acre circular plots on Pine Study
. Area A near the eastern end of Long Pine Key. Successive .marked trees SS
; yards apart, which were part of a grid established in mapping a pine wvoods

breeding bird census area, were taken as the center paints of the shrub
~ study plots.  ‘Since:the radius of a one-tenth acre circle is slightly over
- twelve yards it .is seen that a gap.about 30 yards wide occurred between plots
in each of the two rows studied. Data are given for six plots studied.in
.. “Row "D", and for. six studied in Row "B", which is'110 yards east of "D",
- .. and:perallel to .it...The most abundant shrub species in each plot is under-
lined in the table. '

#

, 5 © TARLE 11. Quantitative Study of Pine and Shrub Understory, Long Pine Key
' - shrub layer Species ' Range‘\‘;c&éeae\i 1/10 Acre Abundance  Cénstaney
] - ..
! 1., Dodonaea jamaicensis 252-26 100%
;. (varnish leaf) '
‘ 2, -Serencff repens -80-1L ‘ 100%
i (sav palmetto) ' ' ’
© 3. .Guettarda scabra ' 7 550-29 , 100%
s (rough velvetseed) o ‘
! b, Sabal palmetto’ . 23- 7 100%
i 5, Torrubia longifolia 36- 0 - 92%
: - (blolly) = | |
i 6. Rhus leicantha 14- 0 83%
! (sumac)
. 7. Metopium toxiferum ‘ 110~ 2 100%
; . (poisonwood) - ' _
i 8, Icacorea paniculate . . 38- 0 9%
§ (mariberry) - '
¢ 9. Dipholis sslicifolia 13-2 100%
iy .~ (bustic)
.',m. " Cuettarda ellivtica - 63- 1 ~ 100%
¥ (velvetseed) 7 ‘
.11, . Coccothrinax argentea - | 9= © 67%
- .{silver palm) - - ‘ ‘ E
- 12.. Tlex Krugiana - _ _ 5-0 . 15%
“(krug's Dolly) - | C L
© 'X3. Pinus caribaea o | 9- 0 " 83%
‘ ..~ {slash pine) ‘
14, Zamia floridana ' 3-0 50%
(coontie)
15. Trema floridana 2- 0 25%
(no common name)
16. Rhabdadenia corallicola 2-0 25%
{no common name)
17. Lantena involucrata 5- 0 67%
"~ """"[no common name) :
| . 18. - Morinda Roioc | 11- © 92%
i Tno common name ) *
: 11x




‘.u :

Range Total 1/10

' g @b Layer Species _ .~ Acre Abundance . Constancy
i 19. Smilax sp. 7-0 50%
3 {greenbriar ) :
? .20. Croton linearis _ 7-C _ 568%
| (0o cammon name) _
;. 21, Ficus brevifolia L-0 - 58%
? “(shortleaf fig)
! | 22, Byrsonima cuneata 2-0 75%
; ' (Tocust verry) _
{ 23. Rapanea guayanensis B o) Lag%
..~ (myrsine)
; 24, Tetrazygia bicolor - 2-0 58%
(no common neme) ‘ _
25, Elaphrium simaruba 1-0 17%
(gumbo-l:.mbo)
26.. ‘Fupstorium villosum ' 3-C T33%
_ """ {no- common: name) ;
i 27. .Callicarpa americana 1-0 B 8%
: (beauty verry)
1 28. Cerothamnus ceriferus 5-0 33%
o T {wax myrile, bayberry) :
.} 29 . Quercus virginiana 1-0 17%
© g (1ive osk)
3 30. Chiococca pinetorum 2-0 17%
j ‘ “(pinewoods sSnowberry) :
¢ 3L Ilex Cassine ' 1-0 8%
({dahoon. holly) _
32. Citharexylum fruticosim 2-0 : 25%
i (fiddlewood)
: 33. Eugenia axillaris 5-0 25%
" " (white stopper) ¥
3h ‘Randia aculeats 4.0 17%
77" T {no common name) -
'35.. Temala Borbonia - 1-0 8%
-~ (redbay) :




j

 igstion 2D 3D LD 5D
fe-clesges (in feet] 2/L L/7 T/10_ 2/% &/7 1/10_2/% b/7 7/10 2/4 4/7 7/10

b layer Species
srub layer Sp |

- ‘ -39 26 152 5 176 16
2. o 37 Ly 52 73
3. 29 80 134 5 185 10
5 L, 2 2 KB 9 10 =2
i Se 15 7T 1 1 2 5
~ 6. , 10 8 6 0 2
; 7. 7 1 .7 2 1 3 6 3
- 8. 5 1 8 L 1
9. 6 8 2 1 9 3
10. 5 22 7 10
11. 4 6 : 2
12. L 2 1
i 13. 3 2 2 1l 3
‘ 1k. 1 1 3
i 15. 1 1
, 16. 1
. 17. i i 5
i 18. 5 3 L o1
; 19. z 1 2
'-: - 20. 2 1
? 21, 1 1
‘ 22. 2
! 23. 12
{ 2k, 1 1
i 25. . 1
: 26. 1
: 27.
28.
29,
30.
( =
.32.
33.
3k,
‘wtal Plants in each '
gize-class 186 7 ©0 238 5 2 369 13 O 496 56 O
‘stal Plants in 1/10 ' 382
" gere plot 193 a5 382 556
‘wtal number Shrub
! species in 1/10 acre 17 17 13 25
i plot

!
i

:
3

XAXX
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- 7D 7B 6B
%%‘iTe-Classgs (in feet) .2/& 4/7 17/10 /b W7 7/10 2/t 4/7 7/10 2/% W/7 7/10

gation : 6D

- {gprudb Layer Species

1. 103 7
2. kg
3. 212 1k
b, ' -6 1
5 2 1
6. 11
T. 8

8. 5 1
9, 10 3
10. 10
1l. 1l

1 12.

"13. 1 2
1, : -
15.
16.
17.
18.
19.
20.
21,
22.
23.
24, 1 2
25. 1
26. :
27.
ﬁ 28.
’ 290
30.
31,
32,
33.
34,
35.

PO PDuwwm w
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- s
t—u—awmmomr—a\noo{'nl«fgg
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} ;
HEWLDOGO FOR

0O -
AW +
=

[
o
'—l

[

o

e
]

bt

e W

i.._l

=
ytal Plants in each

gize-class 3L 29 2 35528 1 306 18 L L9 12 O
ytal Plants in 1/10

scre plot 465 384 328 511

{ptal number Shrub - -

species in 1/10 acre 20 21 23 21

plot '




~

statlon LB 2B

; slze-Classes (in Teet) /h l+/7 7/10 375 L/7 1/30_2/% l+/7 7710 _2/& LJ7 7/10

Forub Layer ‘Species

R m,:‘

} . .
216 1k 238 14 . 115 b ok 3
2. | ~ 3k 71 .1 8o i3
3. - hes 1k 476 T 85 Lk
| k. g 2 5 2 20 1 1 2
3 6. 13 1 2 .
7. - 2 7 3 7 1 3 ¥4 1
8. 5 2 22 16 3 9
X 9. 7 2 2 2 3
' 10. 1 62 1 6 27
1 11. 6 9
‘ 12. 1 2 1 2
| 13 + 1 - 3 & 2 1
1k,
15. : 2
16. 1 >
17. . 1 1
: 18. 7 9. b 6
3 19.
20. -7 c
21. 3 1 1
i 22, 2 2 1
: . .23, 1 i
! 25.
26.
] 27. . '
’ ‘ 28. 5 - ' . oL . g
29. i
] 30, ,
31,
33. : o1 . .5 L 1
"3k, ' S| b -
— .
{ptel Plants in each
: slze-class 80l 57 O 926 125 1 335 12 2 289 10 1
‘mtal Plants in 1/10
. acre plot 838 1052 349 280
iptal number Shrub - —
_ i species in 1/10 acre 21 21 20 19
} pJO
l
1
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TABLE 12. Characteristic Plants of the Grass-Herbaceous layer in South
Florida Pinelands.

- x.- -Confined to Lower Florida Keys
#* .. South Florida Endemic
v - Mainly .in sinks and low pineland

Herbs - Continued

{
?
i
i
1
i
:
E
i
¥,
3
i
i

Ferns
, - Anemia adiantifolia Tabaceae - continued
: " " Pteris caudata
¥ Pycmwdoria pinetorum Rhynchosia cinerea
»; vSphenomeris clavata Leucopterum parvifolium
i Rhynchosia simplicifolia
. Grasses #Galactia pinetorum
§ A " #Galactia parvifolia
H *Tripsacum floridanum Bradburya virginiana
j Andropogon glomeratus ¥Stylosanthes calcicola
Sorﬂhastrum secundum
" " Cheetochloa geniculata Linaceae
‘Cenchrus echinatus _
3 -+ - " Panicum.virgatum vCathartolium Curtissii
3 - " Aristida stricta Polvegalaceae
! " Cnloris glauca ~ #Asemeia leoides
’ SR I - Polygela verticillata
4 ... Sedges ¥Pilostaxis arenicole
1 vPilostaxis Baldwinii
Fimbristylis castanea
: - Dichromena colorata Euphorbiaceae
_Herbs *Croton arenicola
#Ditaxis Blodgettiil
Leucojaceae *Tragia saxicola
{ vStillingia sp.
» .Aletris bracteata ~ Bivonea stimulosa
x*Chameesyce serpyllum
1 - Orchidaceae .x*Charaesyce keyensis
] ' - *Chamaesyce. pinetorum
- ¥ Limodorum pinetorum _*Chamaesyce conferta
Bletla purpurea. wChamaesyce adenoptera
Mimosaceae Turneracese
‘ Cavo\m\mwa
Neptunia floridana _ *Piriqueta -carliniana
Cassiaceae Passifloraceae
s*Chamaecrista keyensis Passiflora pallida
l*Chamaecrista Deeringiana
Cassythaceae
Fabaceae
Cassytha filiformis
~ Crotalaria maritima
_ Crotalaria pumila
Dolicholus IIinimus
24
';__.?5&"1“’@‘ Ry



Herbs - continued

Lythraceae

° vAmmannie Koehnel

Gunneraceae

“vProserpinacea“palustris

Gentianaceae

vSabbatia Elliottii

Asclepiadaceae

Asclepias Rolfsii
vAsclepias lanceolata
_Asclepiadora viridis
" Netastelma Blodgettil

Convolvulacese

- xEvolvulus glaber
-~ xEvolvulus Wrightii
" xFvolvulus macilentus
T'pomaea. tenuissima -
. Bxogonium microdactylum-
¥Jacquemontia Curtissiil

_Solanaceae

Physalls angustlfol¢a

‘Heliotropiaceae - 3

.._v*Héliotropium Leavenworthii
- Verbenaceae

- #Glandularia maritima
*Lantana depressa

Lamiaceae

Scutellaria Havanensis

viiyntis radiata

Herbs - Continued
Rhinanthaceae
- Agalinis purpurea

- vAgalinis fasciculata
ﬂ;Buchnera elongata

Acanthaceae

- *Dyschoriste angusta
M?Ruellia hybrida

"Rubiaceae

.~ Houstonia sp.
vDiodia tetragona
#Porreria terminalis

Carduaceae
 *Vernoniz Blodgettii
Vernonia Vexrenia scecerrima
. YEupatorium ujlanioides

w%Conoclinium coclestiﬁun

,*Kuhnla lMosieri
~ laciniaria cracilis
¥Pityopsis Tracyi
Solidago Chapmanii
~ vSoliidago petiolata -
ter adnatus
Erigeron gquercifolius
~ vPluchea roetida
.. Pterocaulon undulatum
"Velanthera parvifolia

Coreopsis .Leavenworthii-

~ 3Bidens pilosa
- Flaveria linearis -
¥*Cirsium vittatum

Primilaceae

vSamodia ebracteata
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‘m#Qk- Big Pine Key, Monroe County.

HAMMOCK SITES OF TABLE 13.

The sites for which woody plant lists are given in the

. table. were chosen to represent the greatest geographic range and
. the greatest variety of site conditions within the regicn possible

from data at hand. .The sequence of .arrangement.is. roughly from
south to north; and from .dryer andcoastal sites to moister and

‘interior 'sites. . The.armount.and .intensity of .field study-varied
" .considerably from area o area, and some of the lists are certainly
iincomplete.

. Sites 1 through L are in the Lower Florida Keys.

#1 . Southeast Hammock, Big Pine Key, Monroe County

o Low hammock thicket partially on.a shell beach ridge,
partially on Key Largo (corralline) Limestone. Notable for the
development of tree cacti, especially Cephalocereus keyensis.

Eammock ‘and hammock thicket located between mangrove swamp

Hand plne-palm woods. at.east side of Big Pine Key on Miami Cdlite.

Edges frequently burned. Includes scme pine woods planis. DNotable

- for. the presence of the rare. tree, Gyminda lz —Z:->lia.

- #3° North end of Little Torch Key, Monroe County.

Scrubby. hammock thicket on Miami Oolite. Notable as the

' only_presently known U. S. locality for the tree, Clusia rosea.

oy - Watson Haimock, Big Pine Kéy, Monroe County.

Mature hammock patches dominated by gumbo-limbo (Elaphrlum),
strangler fig .(Ficus aurea), pigeon plum (Coccolobis laurifolia),

© Jamaica dogwood. (Ichthyomethia), ‘porsonwood (Metopium), and satinlieaf

(Chrysophylium); and recently fire-swept scrubby iields. On Miami

. OOlee.. Oy known U. S. locality for the tree,‘Cupanla glabra.

Slte 5 is in the Upper: Tlor:da Keys.

‘:31_#5 LignumVltae Key, Mbnroe County.

A high (to 16 ¢ ') key of Key largo limestone with un-

‘disturbed hammock forest. Intensively surveyed. The list includes

plants from both upland and shore portions of the hammock. A large
area of mature hammock notable for its variety of woody plants, and
for such rare items as lignumvitae (Gualacum), Schaefferia frutescens,

and Drypetes lateriflora.




T

Sites 6, 7, and 8 are coastal hammocks on shell beach ridges.

6 - North-Nest Key, Floride Bay, In Everglades National Park.

~ Serubby imature hammock on.open:shell’beach,exposed to much

' }.damége"byuwind and salt spray.. Elevation of the. beach ridge probably

no more than 2--3' ebove the interior mangrove swemp .and salt ponds

.of this’Florida Bay key.

_ #7 - Long Key, Monroe County.

. Hammock on shell beach facing. the ocean... An older better-

. developed hammock than #6, on a considerably more elevated beach ridge
‘and protected by a wide front beach. :

#8 - Cape Sable, Monroe. County, Everglades lNational Park.

o :“‘BétweenfEastJand.Middle»CapemSable.. An 0ld meture hammock
oﬁustabilizéd;low;dUnESFfoShell,sand’with 50 - 150 yards of ‘beach

.. grasses and open beach between hemmock and shore. Much of the hammock

now shows ‘extensive:fire and hurricane damage.

_ «'M4e hammocks ‘of .6ites #6, 7, and.8 represent three.stages

. “in‘the development of hammock forest on south Florida shell beaches.

This- developnent. seems dependent on thé topographic development of’
the. beadh, a5 increasing elevation of the beach tidge and increase

in width of the front beach give increased protection against winds

and salt spray. The. vegetationel development proceeds from a scrubby

_-an& discontinuous thicket growth of ‘the:few species which can tolerate

the extreme conditions; to a closed hammock forest which closely
resembles those devéloped on other substrates of the region in its
physiognomy and floristics.

‘Sites #9 and 10 are in the southwest coastal area.

 #9 - Bear lake Road; Monroe County, Everglades National Park.

. - Hamfrock ‘forést: on deep coastel marl. Young forest.on canal

4

" banks and road shoulders;.and adjacent naturally elevated hammock
- aress;. . Surrounded by mangrove swamps;: the site is.at least occasionally

exposed to some flooding by brackish water. The hammock is notable for
the abundance of manchineel (Higpomane), an Euphorbiaceous tree with
toxic sap.

#10 - Turner River Mounds, Collier County, Fverglades National Park (2)

. Hammock forest developed on large aboriginal (Calusa?) shell
mounds en the‘south:siderof Turner-River near. its mouth. The tropical

).2.9.¢
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species which comprise this hammock are here approaching their northern
* range extremities. The 1ist, based on a single visit, is probtably not
complete. ' ‘ :

Sites #11, 12, and 13 are tree island hammocks on the
- southwestern Everglades near the .inland edge oF the mangrove.

'n;#ll —‘Big;MahoganyJHammoék,lDade Countyz.Everglades National Park.

Hammock forest dominated by very large mehogany (Swietenia)
to 50 £ " DBH, . This hammock.is of much ecological interest since it
‘has apparently developed on deep. hammock peat built up over msrl, and
not on an elevation of limestone. The indication is that this mey

. represent a.later stage in the develdpment to maturity of the bay tree
islands ‘and cypressfbayrheads of the southern Everglades.

#12 - Oak-Mahogany Hammock, Dade County, Everglades National Park.

_ “Hemmock on:an.iglend elevation of Miami oolite.about 13 miles
- northezst of #11. Shows interesting mixed dominance of live oak and
*‘mahogany..

#13 --Devwhurst Haimock, Dede County, Evergledes National Park.

" Another glades hemmock on a rock island outlier of Long Pine
Key.

4 .Site5~#lh,through.22 are restricted island areas of hammock
forests on the main "ridge" of Miami oolite (Long Pine Key), partially
- or entirely surrounded by.pine forest.  They have suffered varying
amounts of fire damage which is perhaps largely responsible for the R
floristic differences which are found, These harmocks were mapped e
and named. by early tree snailgﬁLiguus) collectors, and hammock names s
".on the map of C. N. Grimshawe {1923} have tecn used insofar as the b &
.areas studied could be located on that map.  Sites are numbered in e
A:sequencejf;pm west to east cn Long Pine Key.

#1h - Small Hammock and Royal Palm Harmock (not to be confused with
,Earadise‘Key,nsite,ﬂ?3),fDade'County; Evergizdes National Park.

Two closely adjacent hammocks, notable as the cnly Lonz Pine
Key hammocks containing royal palms.

P
t

s

H
i
|

v

#5 and #16 could not be identified from the Crimshave map. They are
Tocated about two miles ENE of the west end of Long Pine Key Road. ¢
Edges of both were singed by the June 1951 Lcag Pine Key fire. In
addition ;115 hes been badly burned out inside by an earlier Tire. |
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#17 - Turkey Hammock, Dede County, Everglades National Park.

'l‘ﬁlSiqvAlso’Couldxnot“be‘located;from the map. . It is 15 miles NW cf
~the. Long Pine Key Road along. Saw:Mill Road. . Dominated by live oak,

.;#19:e.®bsier-Hammock,”Dade Courty, lLong Pine Key, Everglades National
Park. ' ' )

_:#QO,a.osteen Hammock, Dade County, Long Pine Key, Everglades National
Park., ’

A large hammock almost completely burned out inside with a
_few unburned patches around the edges.

#21 - Dark Hammock, Dade County, Everglades National Park,

- Dom;pgtgq:bX_Lysiloma bahamensis.

#22 —;Palma1VLstar#2;Hammock,ADade'CQunty, Everglades National Park.

43 . Paradise Key, Dede County, Everglades National Park.

- i+ . The largest and.most highly developed of the rock ridge
;yhgmmoéks,of;the;park@dueito the fact that it was.protected by deep
sioughs pn all-sides until drainage lovered water levels. OSince this

time fires in 1929 and 1945 have devastated much of the hammock.

Sites #2L and 25 are tree island hammocks in the main
Everglades north of Long Pine.Key. . Elevation appears to govern the
occurrence of hammock species in this area. Hammocks are found on
 Indian mounds, on elevated limestone islands, and probably also on
-._pites developing from bayheads where up-building peat deposits produce

. the requisite elevation.

ﬁgh - Hanmock on a.rock.island tetween the headwaters. of Broad River

'>1f{and‘LOStmanls,River'and close.to. inland mangrave. edge. Notable among

& the-gladbs_hammocksiseeny,in.the,va:iety,of:tropical:species.it con-
. tains. . o o .

~»ﬁg2 - Composite list from two. adjacent hammocks on Indian mounds in
. ‘the east part of the Iron Pot Hammock fire of June and July 1951.
Both are dominated by hackberry (Celtis) and contain relatively few
tropical species.

#06 - 'Coppice' Hardwoods, Marsh Harbour, Great Abaco, Bzhamas,

List compiled during a visit to the northern Bahamas in
July 1952 and presented.to:illustrate the great-floristic. similarity

L between bardwood forests: there-and the south Florida “hammocks .

“Q-Tknseﬁse;ond'orzthird,growth:thickets;on;limestone.coastal hills.

ey : ' ” X
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| 'BOTANICAL NAMES

, : .- Following is a list of all the botanical names used in
4 .. this-report.. Nemes shown in the left hand ‘column are those under
‘ vhich the species in question are treated.in Small's lManual of
the Southeastern Flora.(1933), the latest complete taxonomic
"~ Coverage of south Florida plants, For.the convenience of readers
- who.are not . taxonomic. botanists. and who may wish to .refer to the
Manual, Small's names .are used in the text.

For various reasons the nomenclature of Small's Manual
‘is not.acceptable.in many cages and is no longer in correct use
for a number of south Florida plant species. In the course of
field work specimens were collected of many of the plant species
. . encountered. : This material was sent to Dr., Richard A, Howard,
,A‘.;a._.«,lea.d.ing_:-atixizn‘t\..n‘r:;the;Antillean:,.’flcm,-. for study and determina-
- tion. In cases where Howard's determinations differed from the
. -nomenclature of Small's:Manual, the current names are 'showa in the
- right hand column opposite the appropriate species in order to
_permit reference to other botanical literature. Nemes in.the lefi
“hand. column marked. "X" are those of species.for which Howard in-
--dicated that the nomenclature of: Small's Manual is.correct, after’
-study of south Florida specimens. Unpaired, unmerked names repre-
sent species of which no specimens were collected and are the
writer's identifications and Small's names. Names marked with
an asterisk indicate that specimens of the species have been
deposited in the Everglades National Park .Herbarium.*

-

VNIV RN

Vo Ry

et et Sttt e

;FetBS’..', (nomenclature ‘ofhs;nai.l's_ Ferns of Florida (1931)

© .. Osmunds regalis L.
( : " #X-Anemia adiantifolia (L.) Sv.
; .. Polypodium polypodioides (L.) A. Hitche.
 Pteris.caudata L. -- Pteridium aguilinum (L.) Kubn.
R :.:_;(’Bra::‘:keny_ ; ‘Var.. caudatum (L. ) Sedebeck
Pycnodoria‘pinetorum Small -
" -Adiantum melanoleucum ¥Willd.
. Blechnum serrulatum Rich.
Dryopteris normalis C. Chr.
Sphenomeris clavata (L.) Maxon

* Since this report was subm:tted, Little's Check List of Native
and Naturalized Trees of the United States {1953) has appeared.

~ In cases where names. used by-little for south Filorida. trees differ

- from those of.Small's.Manual fother than in non-capitalization
of specific names). Little's names ere shown in brackets in the
right hand column of this list.
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Cycadaceae

‘“Zamia integrifolia.Aif.
{Coontie)

Pinaceae

.Pinus caribaea Morelet -- [P. elliottii Englm, var, densa Little
(Caribbean . pine, - . ~and. Dorman/
Dade County Pine)

~

Juniperaceae

Texodium ascendens Brongn. == /T; distichum (L.) Rich. var,
~{Fond cypress) " “nutans (Ait.) Swveet/

Typhaceae

" Typha angustifolia L.
(Cattail)

. Alismacese

Sagittaria lancifolia L.
. (Arrowleaf)

‘vPbaceae

X—Tripsacum floridanum Porter
_ Andropogon glomeratus (Walt.) B.S.P.
. {Broom grass)

XFSorghastrum secundum (Ell.) Nash
*¥-Panicun maximum Jacq.

X-Panicum virgatum L.
- ¥X-Echinochloa Crus-galli (L.) EBeauv.

* Chaetochloa genlculata (Lam.) Millsp. & Chase -- Setaria
- geniculata (Lam.). EEEGFT_.

‘ Cenchrus echlnatus L.
Aristida stricta Michx.
(Vire grass)
#X-Chloris glauca (Chapm.) Vasey
Phragmites pnragmites (L.) Karst.

Cyperaceae
(*Cyverus odoratus L. - in part

Cyperus odoratus L. (*Cyperus polystachyos Rottb. - in part

142

(*C ‘polystacnyos Rottu. var. texensis (Torr.)
Fern.
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Cyperaceae - .continued

- #X~Cyperus gurinamensis Rotib.
va,Cyperus'ligularis~L.
- #X-C. Brunpeus Sv. E
: Jrffﬂbildgaardiaamonostachyg_(L.)!Vahl. - Fimbristylis monostachya

#*X-Fimbr.stylis castanea (Michx.) Vahl.
X-Eleocharis cellulosa Torr.
- *X-Dichromena colorata (L.) A. Hitche.
. *X-Rhynchospora Tracyi Britton
. %-R. “orniculata (lam.) A. Gray R
¥R slobuleris (Chepm.) Small -- R. globularis {Chapn.) Small var.
, ‘Tecognite Gale
*{-Mariscug jamaicensis (Crentz) Britton
~(Sawgrass)
*Xnghoenus~nigricans L.

““Arecaceae

“ " Roystoned regla (H.B.K.) Oo F. Cook — 'R. elata (Rartr.) F. Harper/
.. “(Royel palm)
" .Sabal Palmetto (walt.) Lodd.
(Cabbage palm)
Thrinax parviflora Sv.
(Brittle Thateh palm)
X-T. microcarpd Sarg.
~ {Silky. thatch pelm) .
Coccothrinax argentea (1odd.) Sarg. -- /C. argentata Jacq. Bailey/
(Silver palm) :
_ Serenoa Tepens (Bartr.) Small
T (Saw palmetto)
_ Paurotis Wrightii (Griseb.) Britton

- Pontederiaceae,

- Pontederia cordata L.
{Pickerel weed)

“Juncaceae

#X-Juncus scirpoides Lanm.

Dracaenaceae

Yucca aloifolia L.
(Spanish bayonets)
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-. .Smilacaceae

. X-Smilax laurifolia L.
- X-Smilax havanensis. Jacq.

Leucojaceae

*.Aletris bracteata Northrop
~ Agave decipliens Baker
A, sisalana Perrine
- lSisa.l;
~Crinum emericanum L.
Hymenocallis keyensis Small

Marantaceae

. 'Thalia geniculata L.
(Fire flag)

.Orchidaceae

. Limodorum pinetorum Small
Fncyclia tampensis (Lindl. ) Small
Bletia purpurea (Lam.) DC.

Saururaceae

Saururus cernuus L.
(Tizard tail)

. Casguarinaceas

Casuarine. equisetifolia Forst. -= /T, equisetifolia L./
{Australian pine) : '

-Myricaceae

#-.Cerbthamnus cerifex‘ué (L.) Small -- Myrica cerifera L.
Wex myrtie, Beyoerry)

Salicaceae

Salix hibia Small -- /§ caroliniana Micth
(Willowj

1
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Fagaceae

W;Quercus”minima.(Sarg.) Srall
- Q. virginiana Mill.

. (Live oak)
. Q. pumila Welt.

Artocarpaceae

‘*XFMbrus rubra L.

7 (Red mulberry)

Ficus aurea Rutt.

(Strangler fig) _
F. brevifolia Mutt. -- /F. laevigata Vahl,/
~(Shortleaf fig)
. “‘,Htus‘.\acq\’\“\%o!\\% F\\\\uw
Ulmaceae =

%%-Trema floridans Britton -- /T. micranthe (L.) Blume/
_ Celtis mississippiensis Bosc -- /C. laevigata willd./
(Hackberry) ‘ '

‘Polygonaceae

#.Coccolobis laurifolia Jacqg. -~ Coccoloba diversifolia Jacq.
-(Pigeon plum) _ _
€. uvifera (L.) Jacq. -- /C. uvifera (L.) L./
(Sea grape) ‘ -

Amaranthaceae

‘Acnida cuspidata Bertero

.. Batidaceae

. Batis maritima L,

Pisoniaceae

. X-Pisonia aculeata L.
*X-P. rotundata Griseb.
#X-Torrubia longifolia (Heimerl,) Britton

- (Blolly)

_ Annonaceae

. X<Annona glabra L.
(Pond apple)

1bs
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. Magnoliaceae

1Magnolia'virginiana L.
"~ (Sweet bay)

- Nymphserceae

Nymphyaea macrophylla Small
(Spatterdock)

Papaveraceae

Argemone mexicana L.
~(Prickly poppy)

{ ...Brassicaceae

*.Cheirania cheirenthoides {L.) Link -- Erysimum cheiranthoides L.

. .Capparidaceae

: Cagparls flexunsa L. == /5. flexuosa (L.) L;7
Ceppariq cynophallophora L.

Amygdalaceae

*X-ChryGO)aganus Icaco L.
(Cocopium)
*.Genbalenus oblongifolius (Michx. ) Small -~ Chrysobalanus
{Gopher apple) ' oblongifolius Michx.
-+ ,lawrocerasus® myrtifolia (L.) Britton --. /Prunus myrtifolia (L.)
( - T (Taurel cherry) . Urban/
:NﬁmosaCeae

-Pi thecolobium Uhguls-Catl (L.) Benth. == Plthecelloblum

“(Cat's claw) "~ unguis-cati (L.) Benth,
P. guadalupense Chapm. -- [flthecelloblum guadalupense (Pers. )
(Bla'kbead) Chapm. /

Altizzia lebbek (Willd,) Benth. -- /Albizia lebbek (L.) Benth./
Simon's tongue tree)
*X-Lys1lom2 hahamensis Benth.
TWild temarind)
Vachellia peninsularis Small ) Probably all - Acacia Farnesiana
V., insularis Smell ) (L.) Willd.
V. Ferneziana (L.) Wight & Arn,)
Teucaenz plauca (L.) Benth.
X-fleptunia floridana Small
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Cassiaceae

+ . %.Peiranisia bahamensis (Mill.) Britton & Rose -- Cassia
o : . ..bahamensis Mill,
~ *_Chamaecrista keyensis Pennell -- Cassia keyensis (Pennell) Macbr.
,f;tgc;;Deeringiana:Smallf&fPennell‘;g.C..Deeringiana (Small & Pennell)
: ‘ Macbr.
#X.Caesalpinia pauciflora (Griseb.) C. Wright
Guilandina Crista (L.) Small
(Micker bean)

Fabaceae

Sophora tomentosa L.
_*¥X-Crotaleria pumila Ortega

‘?~Cl;maritimawChapg%;q“Crotalaria;rotundifolia (Walt.) Poir.
© %.C. linaria Small -- C, rotundifolie (Walt.) Poir.var. linaria
S -...{Smwall) Fern. & Schub.
- #X-Melilotus alba Desr. -
~(Whi%e sweet clover) g
" Sestan emsrus. (Aubl,) Britton & Wilson -- Sesbania occidentalis
’ ' ’ Poir,

© "Erdstophyllum Ecastophyllum (L.) Britten
Amerimnon Brownei Jacq.
~*.TIchthyomethia piscipula (L.) A, Hitchc. -- Piscidia communis
(Jamaica dogwood) o (Blake) Johnston
; ’ /P, piscipula (L.) Sarg./
*_Dolicholus minimus (L.) Nedic. -- Rhynchosia minima DC.
*_Leucopterum pervifolium (DC.) Small -- R. parvifolia DC.
~ #X-Rhynchosia cinerea Nash
#X-R¢ simplicifolia (¥alt.) Wood
" Erythrina arvorea (Chapm.).Small -- Erythrina herbacea L.
-~ (Coral bean) '
- #X-Galactia parvifolia A. Rich.
7 G.opimetorum Small o
f‘ﬁffgggghgffg:?ibginiana.(L.)pxuntzei-a:Centrosematvirgiﬁiana (L.) _
R ' S : . Benth. var. angustifolium.(DC.)
' ' Griseb,

*X-Vigrs zopens (L.) Kuntze
*X-§3£losanthes lecicola Small

Linaceae

Cathartolinum Curtissii Small
C. areniqg%g Small




Zygophyllaceae

-Guaiacum sanctum L.
- (Lignum-vitae)

Malpighiaceae

*.Byrsonima cuneata (Emrcz ) P. Wilson = Byrsonira lucida (Mill.)
(Locust berry] . Rich.

- {B. lucidum DCLT

Rutacese

Zanthoxylum fagara (L.) Sarg.
(Wild lime)
X;Amyris:elemifqu”L.
(Torckwood)

Surianaceae

¥X-Surisne maritima L.

(Bay cedqar)
Simaroubaceae

Simarouya glauca DC.
(Faredise tree)
Picramia pentandra Sw.
(Bitterbush)
. Alvaradoa amorphoides Liebm.

Burseraceae

¥ Elaphnum simaruba (L:) Rose. -- - Bursera simaruba (L. ) Sarg.
(Gurbo-1imbo)- . .

Melisceae

*X-Sv1eten1a Mahagoni Jacq.
(Madeira, Mahogany)

Polygalaceae

*-Asemeia leiodes (Blake) Small -- Polygala grandiflora Walt. var

leiodes Blake

X-Polygala verticillate I.
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‘m-.nm (Matt.] Small

.Wiaeeae

*X-Sam behamensi& Britton
ted lateriflora (Sw.) Krug & Urban
Guiapa plum)
,D. diveraitolia Krug & Urban

: !{X-'mmé:? se%m-: )Paa
.- Caperonik cestanes folia (I..) ‘St, Bil, -- p(gperonia castaneifolia
’ - L.) St. Hil.

- T { ”1:?;51 neel
: *..Bima stimlosa: (Michx.) Raf. -~ Cmdoscoxus stimilosus (Michx.)
“~(Tread softly, Turkey foot) ‘ Gray

#X-Tex Krugiana Loes.

(rug's bolly)
*X-1, Ga.ésme L. .

holly)

1ko
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. Celastraceae

* Meytenus phyllanthoides Benth. |
" X-Fhacoma Crossopetalunm L. -- /Crossopetalum rhacoma Crantz/

- *X-R, Tlicifolia (Poir.) Trelease : ‘

‘X-Gyminda letifolia (Sw,) .Urban

. *X-Schaefferia frutescens Jacq.

- (Yellow-wood)
Hippocrateaceae

- #X-Hippocratea volubilis L.

Staphyleaceas
¥.Dodonaea jameicensis DC, -~ Dodonaes viscosa L. var. linearis
(Varnish leaf) 7 : . Sherff.
~ Sapindaceae .

o _'%indu‘a’ Serona—iae L.
- . (Boap berry)
- #%-Exothea paniculata (Juss.) Radik,
~ (Ink wood) ’
_Bypelate trifoliate Sw.
~(White ironwood)

~.Cupanie glabra Sw.
Frangulaceae
- ?X-%gpdendron ferreum (Vahl,) Urban
" #X- is septentrionalis Urban
Go%ubrin& reclinata {L'Her.) Brongn.

. .::"V___*-;C.::co'lubrina,:(Jacq.). Millsp. -- Colubrina ferruginosa Brongn.

== /Gy arborescens (Mi11) Sarg./

| - Vitaceae

Vitis coriacea Shuttlew.
V., Simpsonii Munson
Miscadines Munsoniana (Simpson) Small
Cissus sicyoides L.
Ampelopsis_arborea (L.) Rusby
{Pepper vine) ‘
Parthenocissus quinquefolia (L.) Planch,
(Virginia creeper) ’




‘Malvaceae

*X-Kosteletzkya virginica (L.) A. Gray
" #X-Thespesia populnea (L,) Soland.
.. {Seaside mahoe)

Buettneriaceae

Waltheria americana L.

_MCanellacgae

*X-Canella Winterana (L.) Gaertn.
(Wild cinnamon)

Llusinceae

' (Monkey apple)

- Hypericaceae

*.Hypericum galioides Lam, -- Hypericum gallioides Lam. var.
reductum Sw.

Turneraceae

*X-Piriqueta caroliniana (Walt,) Urban

Papayaceae

~ Carica Papaya L.
(Papaya)

Passifloraceae

 Passiflora pallida L.
Opuntiaceae
Acanthocereus floridanus Small

Harrissia Simpsonii Small
Cephalocereus keyensis Britton and Rose
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‘l'aunla Borbonia {(L.) Raf. -- Perses Borbonia (L.) Spreng.
coriacea (8w.) Grisebd.

% triandr& (sv.) Mez -- [Ticaria triandra (sv.) Kosterm./

Koehnei Rritton -~ Ammannia teres Raf.

*X-Cmoug_a_.t_'g? erect,a. L. -- [C. erectus tus L./

ttonwood
, cularie racemos& Geertn. f.
%%te mngrovei
Myrtacese
' wxX-Bugenis tuxifolia (Sw.) Willd. -- /E. myrtoides Poir.]
Spenish stopper)
_ *X-E. axillaris (5w.) Willd.
lwhita stopper)
E. confusa DC.

: lBed stopper) - -
Anamcmis Simpsonii Spall -- Z'ggenia simpsonii (Small) Sarg.f -

#.Mosiera longipes (Berg.) Smell -- e longipes Berg.
v4 P"T““"E—si T Gusjave Raddi. -- [E. %’7"—” I.

{Guava) '
Calyptranthes pallens (Poir.) Griseb.
Spicewood ,
*X- tranthes zuzygium (L.) sw.
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Rhizophoraceae

_Rhizophora Mangle L.
7Red mangrove)

‘Epilobiacese

Jussisea scabra Willd.

Gunneraceae

Proserpinaca palustris L.

Ammiacese .

#.Hydrocotyle vertlclllata tmunb. ‘== Hydrocotyle verti cillata . Thunb.
var, triradiata (A. Rich. ) Fern.

#X-Spermolepis divaricata (Walt ) Raf.
. *X-Dxypolis filiformis (Walt. ) Britton

- Primula.ceae

X-Samolus floribundus H.B.K.
*-Samodia ebracteata (H.B.K.) Baudo. -- Samolus ebracteatus H,B.K.

'Iheophrastaceae
_ *X—Jacqulnla keyensis Mez -- /3aqu1nia keyensis Mej
. {Joewood)
- Ardisiaceae

. *X_—Ravaemes o'uayanensis Aubl. -- /R. guianensis Au‘olj

(tyceine) -
% Ics.x.d*ea paniculata (Mutt. ). Sudw, -~ Ardisia esca.llomozdes
- (¥eriberry). ) " Bcnlecht &. Cham,
: == [A. escallonloldes Schiede & Depp]
Ebenaceae

X-Diospyros Mosieri Small -- /D. virginiana L. var. mosieri (Small)
(Persimmon) Serg./

153




R

Sapotaceae
‘#_Chrysorhyllum olivaeforme L. -- Chrysophyllum oliviforme L.
"7 (Satinleaf) o
Sapota achras Mill, -- /Achras zapota L./
" (Gapodilla)
¥.Sideroxylon foetidissimm Jacq. -- Mastichodendron foetidissimum
(Mastic) (Jacq.) Cron. -

#X-Dipholis salicifolie (L.) A. DC.

o T (Bustic)

. Bumelia engustifolia Mutt., -- /B. celastrina H.B.K./

7 (Saffron plum)
B. reclinata Vent. o~
 Mimusops emarginata (L;) Britton -- /Echres emarginata (L.) Little/
- {wild dilly),

-~ Domels —lg(éi‘—_‘;,é\t’e":@\e“'e)%n\-\c“,_
.,01eac§_§g_°__ \a Yerusa Gw. |

_ Forestiera porulosa (Michx.) Poir. -- [F. segregata (Jz.1.)
(Fiorida privet) ' . Krug & Urban/

" F, pinetorum Small -

T {Pinewoods privet)

Gentianaceae

*X-Eustoma exaltatum (L.) Griseb. :
#_Sabbatia Elliottii Stend. -- Szbatia Flliottii Stend.

Apocynaceae

#.V3llesia glabra Cav, --.Vallesiz antillana Vocdson
*X-Urechites Tutea (L.) Britton
(Vild 21lamanda) o
. Rhatdedenie biflora (Jacq.) Muell. - Arg.
- #®.R, corallicola Small ~- Angadenia Berterii. (A, DC.) Miers
-#.Echites Echites (L.) Britton -- Echites umbellata Jacq.
(Coathook vine) o ' '

Asclepiadaceae

#_fsclepies Rolfsii Britton - Asclepias tuberosa L. subsp.
Rolfsii (EBritton) Voods

¥X-A, lanceolata Walt.




Asclepiadaceae - continued

X-Asclepiadora viridis (Walt.) A. Gray
*%-Metastelma:Blodgettii A. Gray

. Convolvulaceae

~ X-Evolvulus glaber Spreng.
© *.E, Wrightii House -- Evolvulus Grisebachii Peter
' E., macilentus Small -- E. Linifolius L.
#X-Tpomoea sagittata Cav.
X-Ipomoea tenuissima Choisy
- AX-Exogonium microdactylum (Griseb.) House
W:,Calonyction,aeuleatum.IL.).House
"7 (¥oon vine) " :
 *_Jacquemontia Curtissii Peter -- Jacquemontia Jamalcensis !

.Solanaceae

‘]fXgPhysalis'angustifolia Mutt.
*X-Solanum nigrum L.
#X-S. bahamense L.
S, vervascifolium L.
- 7 (Potato tree) -
#X-S, Bloddettii: Chapm.
Lycium cerolinianun Valt.

- Ehretiaceae

~ Sebesten Sebestena (L.) Britton -- /Cordia sebestena L./
: ' (Geiger tree)
" ®*_Varronia globosa Jacq. -- Cordia globosa (Jacq.) H.B.X.
. " Bourreria ovata iiers ‘
.(Strong.bark) .

‘Heliotfopiaceae

Mallotonie gnaphelodes (Jacq.) Britton
(Sea lavender)
#X-Tournefortia hirsutissima L.
*_Myriopus volubilis (L.) Small -- Tournefortia volubilis

*X-Heliotropium Teavenworthii Torr.
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‘Verbenaceae

f§;3%¥%§%a?§§§%$a Vahi.
~ #X-V, bonariensis L. :
H?Xffézla-nodiflora‘(L.)~Gréene
#Y¥.Iantana depressa Small

" #% Citharexylum fruticosum L.
' (Fiddlewood)
*X-Callicerpa americana L.
~ . (French mulberry)
- ‘Glandularia maritims Small
 *¥X-T.Involucrata L. -
Avicenniaceae

Avicennia nitida Jacq.
~ (Black mangrove)

. Iamiaceae

- #X-Teucrium Nac-i_ Ke=rney

o ngScutellaria"havanensis Jacq.
- . *X-Hyptis radiats W%lld.

Rhinanthacese

- Agalinis purpurea (L.) Pennell -- Gerardia purpurea L.
A. fasciculate (Ell.) Raf, -- G. fasciculata Ell.
~%-A, Harperi Pennell -- C. Harperi (Pennell) Pennell
*X-Buchnera elongata Sw.

_Acanthaqeae

© %.Tubiflors angustifolia (Fernald) Smell -- Elytraria angustifolia
T — - o {Fern.) Leonard
. X:Dyschoriste afigusta (A. Gray) Small '

. - Ruellia hybrida Pursh. --.Ruellis heteromorpha Fern.-

*.Diapedium assurgens (L.) Kuntze -- Dicliptera assurgens Juss.
X-Justicia lanceolata (Chapm,) Small -

QOlacaceae

Schoepfia chrysophylloides (A. Rich.) Planch.
(Greytwig)
Ximenia americana L.

~ (Hog plum)
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-Rubiaceae
‘Exostema caribaeum (Jacq.) R. & S.
: (Princewood)
’ *XrCasa51a»clu511folla (Jacq.) Urban -- /Genipa clusiaefolia (Jacq.)
(Seven year apple) Griseb./

*X-Randia aculeata L.
' X-Catesbasea parviflora Sw.
o 'vNX,Hamella patens Jacg.
] -7 (Scarlet bush)
i *X-Cephalanthus occidentalis L.
(Buttonbush)
X-Guettarda elliptica Sw.
. (Velvetseed)

#X-G.  scabra Vent, =- /G.- scabra (r.) Vent_/
f_Tﬁsﬁgi_velvetseed;
¥X-EBrithalis fruticosa L.

®lack torch)

: 'X-Chiococca alba (L.) A, Hitche.
5 - {Snowberry)

et i

: , X-C pinetorum Britton
; (Pinewoods snowberry)
i #X-Strumpfia maritima Jacg. S Yoychainia Lanarv vy g -
’ Psychotria sulzneri omadll y«;\_? nr‘h\m‘PJ '\'ﬂ"f‘\u. \m‘\‘\\’ ”)Q‘ lh \
; *-P, nervosa Sv. -- Psychotria undata Jacq.
: ' (Wild coffee)
Morinda Roioec L. -- M. Royoc L.
*-Diodia tetragona Walt. -- Diodia virginicna L. var. latlfolla
& G.

¢ . ¥#X-Borreria terminalis Small
‘ X-Galium tinctorium L.

Caprlfollaceae

SambucuS«Slmpsonll Rehder
(Elder) '

_Cucurbitaceae

#X-Melothria crassifolia Small

Lobeliaceae

#X-Lobelia glandulosa Walt.
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Ambrosiaceae

Ambrosia elatior L.

~Carduaceae

#X-Vernonia scaberrima Nutt.
V. Blodgettii Smell
*X-Eupatorium capillifolium (Lam.) Small
*X.E. mikanioides Chapm.
*X-E, villosum Sw.

e "

¥-Conoclinium coelestinum (L.) DC. -- Eupatorium coelestinum L.
*X-Mikania batatifolia DC, o ‘
, © 77 _Kuhnia Mosieri Small
' ' - o Laciniaria graecilis (Iﬁrsh) Kuntze -- Liatris gracilis Pursh

- Pityopsis ‘Tracyi Swrall -- Chrysopsis Tracyi L.l
A*X-Solidago Chepmanii T. & G.
‘#X-S, petiolata Mill.,
-#X-S. leavenworthii T. & G.
~ *X-Aster adnatus. Mutt.
"~ #XErigeron quercifolius Lam,
Baccharis dioica Vahl.

B, halimifoiia L.

‘B, glomeruliflora Pers.

B, angustifolia Michx. : _
‘%_Fluches foetida (L.) DC. -- Pluchea foetida (L.) BSP
#X.P, purpurascens (Sw.) DC.
~ Pterocewlon undulatum (Walt.) C. Mohr

_.-*X-Melanthera parvifolia Small -
: *_ Spllanthes americana (Mut. ) Hleron -- Spilanthes americana (Mut.)
' R B - Hieron var, repens (wWalt.)
Moore

_X—Borrlchia -frutescens (L.) Ic.
7 ‘Bi-arborescens (L.) DC. , ’

* Coreop31s Lewton’1 Small -- Coreopsis. Leavenworthii T. & G. var.
’ “Tewtonii (Small) Sherff.

*-Bidens pilosa L. -- Bidens s pilosa L. var. radiata Schz.
‘#X-Helenium vernale Walt.

#X-Flaveria linearis Lag.

X-Cirsium vittatum Small

Cichoriacecae

, ,ffBrachyrhamphus.intybaceus (Jacq,) DC,_--‘Lactuca,intybacea Jacq.
. . ¥X-Sonchus asper .(L.) Hill
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