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ABSTRACT. -— This compendium of tire information for selected south
Florida vegetative communities will help resource managers and
policymakers to better predict the consequences of their fire management
decisions. Included is a brief history of fire in south Florida, along with
some associated damages and benefits. Certain natural functions fulfilled
by tire are outlined. Fire is rated against other specified threats to south
Florida’ remaining wildlands, and the impact of ongoing vegetative

changes upon fire management in the near future is assessed. The effect of
tire on attainment of resource management objectives and the necessity of
integrating fire planning into the land management planning process are
explained. Available information about fire effects is presented for each of
the major vegetative types in south Florida, and tire’ relationship with cer-

tain exotic species is discussed.

Keywords: Fire management, fire effects, prescribed burning, wildfire,
water levels.



FOREWORD

Our Smoke Management Research and Development Program was
asked to help with a smoke problem on the south Florida “Gold Coast”
late in the winter of 1974. Smoke was being blamed for numerous hospital
admissions and for blocking out the sun many people paid highly to enjoy.
There was a genuine concern that this smoke would interact with urban
emissions ~- such as automobile exhaust - and result in an increased
health hazard. The smoke came from the Everglades, from the agricultural
lands adjacent to Lake Okeechobee, and from way off in the Big Cypress
Swamp. Some came from fires on nearby lands soon to be subdivided.

On a fact-finding trip to the areas, we heard once more about the
natural role of fire, and for the first time heard the term “benign fire.” We
heard, on the one hand, that the Florida Division of Forestry was letting
too many fires get too big, but, on the other hand, that more should be let
burn. We were told of strong pressures to let most of the fires we saw con-
tinue burning - ‘to a point.” To a point where someone became alarmed
about a threat to improvements, alarmed about the size of the fire, or alarm-
ed about the smoke. But delaying control action often resulted in tires so
large that suppression costs were next to impossible to meet!

From the air we saw many intentional “sets” beyond fird suppression
lines, we saw glade-buggy and airboat tracks leading from these “sets,” and
we saw miles of continuous fuel that pointed to the enormous tactical,
logistical, and detection jobs that face south Florida fire managers. We saw
the entire Big Cypress Seminole Indian Reservation blanketed with a thick
smoke that hugged the ground for days. Here and there, the fires were
spreading across water.

Perhaps most important, there was an odor not at all like that from the
sweet-smelling grass fired known elsewhere. This disagreeable odor was said
to come from fired that were burning deep into the dried muck and peat un-
derlying the sawgrass. A nagging question began to bother us. If peat takes
hundreds of years to form, how can peat consuming fires be regarded as a
natural part of the ecosystem?

Shortly after, State Forester John Bethea invited other agencies and the
interested public to take part in a South Florida Fire Management Open
Forum. In discussions at that landmark meeting, we learned that others,
too, believed that properly used fire was needed in south Florida. Yet these
same people feared that too many fires, set by too many well-meaning peo-
ple, were not what the area needed. As we progressed, more and more
references were made to unknowns and changed ecosystems, and a list of
research needs was compiled.

To help meet these needs, the Forest Service initiated a new research ef-
fort, the Lowlands Fire Management Alternatives Work Unit. Their first
goal was: TO GAIN NEW KNOWLEDGE AND SYNTHESIZE WHAT
IS KNOWN ABOUT THE EFFECTS OF FIRE ON SOUTH FLORIDA
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ECOSYSTEMS, TRANSLATING THESE TO IMPLICATIONS FOR
FIRE MANAGEMENT WHERE POSSIBLE.

The authors of this report have satisfied these objectives. A rigorous
technical review of their findings assures that the best knowledge available
is contained in the pages to follow.

We still have a long way to go. The strange-smelling smoke is just now
being characterized. Photochemical reactions and other phenomena are be-
ing studied. The best smoke management practices in south Florida are
thus only partially set forth. Final guidelines for when fire is really needed
must await a merger of land management objectives, resource evaluations,
and other research. Here, though, is a determined first step forward!

A i

f// JOHN M. PIEROVICH

‘.~ Program Manager
Southern Forest Fire Laboratory
USDA Forest Service
August 4, 1979
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PREFACE

On the following pages, we have attempted to define the historical ef-
fects of fird on evolving south Florida ecosystems and to describe the
responses of selected plant communities to changes in the frequency and in-
tensity of firel under current conditions.

Our intent was neither to produce a burning manual nor to leave the
reader with the idea that fire is the sole means of achieving all resourced
management goals; other treatments do exist. Instead, our objective is to
add to and synthesize available information regarding fire effects in south
Florida. We think this report will help policymakers and land managers
support decisions concerning fird management.

A reader might well conclude, on the basis of this report, that
prescribed fires can help achieve certain management objectives. In that
case, a burning manual might prove helpful. “A Guide for Prescribed Fire
in Southern Forests” (Mobley and others 1977) provides a good basic dis-
cussion of prescribed fire, but it does not relate specifically to south Florida
conditions. Another sourcebook that the potential prescribed burner
should be aware of is the “Southern Forestry Smoke Management
Guidebook” (USDA FS 1976a}, available from the same address. We
recommend that anyone contemplating the use of fird become familiar with
these two publications and then contact the nearest Florida Division of
Forestry (FDOF) office.

The FDOF is the best source of information about south Florida fuel
types and burning prescriptions. Moreover, it helps individual landowners
to plan and execute prescribed burns. Regardless of one’ proficiency with
fire, Florida law requires that a prescribed burning authorization be ob-
tained from the FDOF before a fire is set. Other pertinent Florida statutes
involving fire are briefly summarized in a separate section entitled “Rele-
vant Florida Statutes,” at the end of this report.

Available free from U.S. Dep. Agric. For. Serv., South. For. Fire
Lab., P.O. Box 5106, Macon, Ga. 31208.
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FIRE IN SOUTH FLORIDA ECOSYSTEMS

INTRODUCTION

, Florida’ population increased 35 percent between 1960 and {970.% The
~ seven counties south of Lake Okeechobee (fig. 1) reported a 49 percent in-
~ crease during the same time period. Since 1970, people have been migrating
to Florida at an estimated rate of over 5,000 per week. The southeast
Florida coast contains the fastest growing population center in the United
States. Lee County’ population increased 64 percent between 1970 and
1977, and Fort Myers was the fastest growing city in the Nation from 1970

~ through 1974. The population of Collier County rose 89 percent between
1970 and 1977. As the population of south Florida continues to soar, so do
demands upon its natural resources. Aquifers are being depleted as water-
use rates exceed recharge rates. Saltwater intrusion is all too common dur-
ing the dry season. The water table has dropped more than 6 feet in the
northern Everglades. The hydroperiod has been drastically shortened
throughout south Florida, and the potential for large destructive wildfires
has increased. Stephens (1974) estimated that 88 percent of the volume of
peat present in 1912 would be gone by the turn of the century]

Changes in land use, and attitudes of people, have increased the risk of
fire and have resulted in severe conflicts of ideas and fird management ob-
jectives. These fires can eliminate tire-adapted species and consume vast
amounts of the underlying organic soil.

No wonder dramatic vegetative responses are taking place. The natural
system cannot be expected to support itself indefinitely under these
pressures. Aggressive exotics are colonizing large areas at the expense of
native vegetation. The situation has become critical. Decisions must be
made; realistic goals for resource protection and use have to be set. Plan-
ners must determine the compatibility of fire management alternatives with
resource options. But this cannot be done until land managers and
policymakers are able to predict ecosystem responses to their fire-related
decisions. Researchers are being asked to assist in this process. Research
results, however, have been slow to accumulate, and available findings of-
ten have not been related to the fire problems that exist.

To the extent that knowledge can help, this publication should aid in
the decisionmaking process. It summarizes available information on the ef-
fects of fire in south Florida ecosystems. It reviews some of the damages
and benefits as well as some of the natural ecological functions of tire in the
area. Next, for each major vegetative type in south Florida, firé effects are
described in detail. We hope that our efforts will help with the needed task
of integrating fire planning into land management planning.

The following population-growth statistics are from various articles that appeared in the
Miami Herald and Fort Myers News-Press. [Clippings on file at the South. For. Fire Lab.,
Macon, Ga.]




Figure 1. Map of south Florida showing: A, the major road and canal network;
B, selected large ownership. (Adapted fram McPherson and others 1976.)

BACKGROUND

The Florida Peninsula extends almost to the Tropic of Cancer. In fact,
Miami is closer to Havana, Cuba, than to Orlando or Tampa. Thus, south
Florida in many respects has more in common with the West Indies than
with central Florida.

In this discussion, south Florida includes the counties of Broward,
Collier, Dade, Hendry] Lee, Monroe, and Palm Beach (see figure 1). These
seven counties lie south of Lake Okeechobee and have a total area of
7448000 acres (3,014,200 hectares) (Alleger 1974). Our discussion is limited
to the mainland, but it should be applicable to the Keys and offshore
islandd wherever the same vegetative associations exist.




During ancient ice ages, the land mass of south Florida was much
greater. As the glaciers began receding about 17,000 years ago, sea level in-
creased. Alexander (1974); Scholl, Craighead, and Stuiver (1969); and
Scholl and Stuiver (1967) present evidence that this increase is continuing in
south Florida. Concurrent with this slow submergence, however, has been
the land-building action along the coastal mangrove fringe (Craighead
1964). This process has resulted in formation of nearly one-fifth of the pres-
ent land surface of Dade, Monroe, and Collier Counties within the last
4,000 to 5,000 years (Craighead 1971). Parker and others (1955) reported
that Everglades organic soils began accumulating approximately 5,500
years ago. Long {1974a) estimated the south Florida flora to be 3,000 to



5,000 years old at most. The earliest dated south Florida archeological ma-
terials are about 3,500 years old (Griffin 1974}] although human remains
dating back over 10,000 years have been found at Warm Mineral Springs
in Sarasota County {Clausen| and others 1975).

The climate is subtropical with alternating wet and dry seasons.
Average annual precipitation is between 45 and 65 inches (114 to 165 cm),
depending upon location (Thomas 1974}] and is characterized by wide an-
nual fluctuations -— from less than 30 to over 105 inches (76 to 267 c¢m)
(Leach and others 1972). Between 70 and 80 percent of the rain generally
falls during the May-to-October wet season. Average annual temperature is
between 71% and 75" (229 to 24° C) (Thomas 1974)] but below-freezing tem-
peratures can be expected several times a year in the low-elevation interior
glades. Frost can be expected in all south Florida counties about once every
other year, but severe cold snaps - such as the one of January 19-20, 1977,
when the temperature remained below freezing for more than 12 hours over
much of the area — are very unusual and have an immediate and profound
effect on the composition of plant and animal communities.!

The topography is flat; virtually all land is less than 25 feet (7.6 meters)
above mean sea level. Slope averages about 0.2 ft/mile (0.038 m/km) from
north to south. Historically, elevation changes of several inches made the
difference between being flooded during the summer wet-season and being
flooded throughout the year. In general, the soils occupying relatively high
ground are sands or exposed limestone, while those submerged several
months or more are peats, mucks, marls, or muds.

The process of lumping related vegetative associations for ease of dis-
cussion proved to be no easy task. The flora of south Florida is comprised of
approximately 1,650 indigenous and naturalized species, of which about 60
percent are of tropical origin (Long and Lakela 1971). About 4 percent of this
flora is endemic to south Florida. This percentage is rather small, compared
to that of West Indian islands such as Cuba (50 percent endemism) and
Jamaica (27 percent endemism}.] According to Long {19744} 75 south Florida
plant communities have been described. Two commonly used classifica-
tions (Davis 19434 and Craighead 1971) each delineate more than 60 plant
associations. Of the thousands of species of ferns and flowering plants that
have been introduced, over 170 have naturalized in southeastern Florida
alone (Austin 1978). According to Long {1974b}] almost 16 percent of the
flora of Collier, Dade, and Monroe Counties is exotic. Several of these
species are becoming major components of various communities, or are
forming pure stands. Thus, exotics considerably increase the number of
associations present. Because fire is so common in south Florida, virtually
all terrestrial plant associations have been affected by it. The effects of fire

For more detailed descriptions of the physiographic and environmental factors that in-
fluence vegetative succession in south Florida, see Alexander and Crook 1973; Craighead
1971; Gleason 1974; and Robertson 1953, 1955.

Avery, G., and L. Loope. 1978 [Data on fild at Everglades Natl. Park, Homestead,
Fla.]




on many of these communities, however, are unknown. Moreover, it would
probably be impossible to find examples of a majority of these plant
associations that are not responding to other pressures, such as
hydroperiod changes. Thus, that portion of the total response attributable
to fire could not be separated out.

The process of combining or eliminating communities to reach a more
manageable number ended with our selection of 10 broad vegetative
associations that: (1) reflect the physiographic features of the area, and (2)
are easily recognizable by their structure and prominent indicator species.
They are: sawgrass; wet prairie and slough; marsh and marl prairies;
saltmarsh; pine flatwoods; Miami Rock Ridge pineland; tree islands, in-
cluding Miami Rock Ridge hammocks; cypress; mixed-hardwood swamps;
and mangroves. Long and Lakela (1971) recognize five major
physiographic provinces in south Florida into which our 10 vegetative com-
munities can be rather conveniently grouped: (1) the Everglades which con-
tain our sawgrass, wet prairie and slough, tree island, and marsh and marl
prairie associations, (2) the Sandy Flatlands which are the equivalent of our
pine flatwoods association, (3) the Big Cypress Swamp which includes our
cypress, and mixed-hardwood swamp associations along with some pine,
wet prairie, and marsh vegetation, (4) the Atlantic Coastal Ridge, the
southern part of which corresponds to our Miami Rock Ridge pine associa-
tion ( we have excluded the northern portion of the Atlantic Coastal Ridge
from our discussion.), (5) the Coastal Marshes and Mangrove Swamps
which contain our saltmarsh and mangrove plant communities. These
physiographic areas are outlined in figure 2.

Other physiographic breakdowns exist. Craighead {1971}/ for example,
divides south Florida into nine provinces - only one of which (the Big
Cypress Swamp) has the same name in both systems. There is an acute need
for natural science workers in south Florida to adopt a standard nomen-
clature for the physiographic areas of this region, so that future researchers
will not have to contend with conflicts in terminology.

Although the range of longleaf] pine [ Pinus palustris}| extends into Lee
County and an isolated pocket of sand pine { #{¢/awsa] occurs in Collier
County, both species are excluded from discussion. Neither do we include
the coastal strand and dune vegetative type, although Richardson (1977)
suggests that tire helps determine successional patterns there. We have also
omitted the Atlantic Coastal Ridge from Miami north because it is now
primarily urban. The vegetation of this area is described by Alexander and
Crook (1975); Austin and others (1977); and Richardson (1977). Virtually
nothing is said about the hammocks in the Big Cypress or farther west
because information is not available.

Exotics such as melaleuca { Melaleuca quinquenervia), Brazilian pepper
(Schinus terebinthifolius), and Australian pine (Casuarina spp.) are now
principal components of the arborescent vegetation in many locations. Litd

“Fasa primarily from Long and Lakela {1%71}] and updated through review by George
Avery, Everglades Natl. Park.
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Figure 2. -— Physiographic provinces of south Florida (after Parker 1974).

tle information concerning their management is available, however, and
many purported facts are contradictory. Research by Egler {1952}, Ewel
and others {1976)] Hofstetter (1976}, Meskimen (1962}, Myers {1975}, and
Woodall (1978) is beginning to provide reliable data on these species in
south Florida. We do not consider these introduced species as separate
communities in this paper. Instead, we discuss what is known about them
as they occur in each of the 10 designated associations. Melaleuca, in par-
ticular, is having a major impact on fire management in south Florida. As
dense stands of this species develop, south Florida resource managers are




being faced, for the first time, with a vegetative type in which crown fires
are common. Special safety procedures will be needed near urban areas and
new fire prescriptions and control measures in rural areas (fig. 3).

Figure 3. — A 650-acre wildfire in melaleuca adjacent to Ft. Myers, May
1977. The fire crowned through the black area. Note the drainage canal
the fire jumped. L

‘The interaction among water, fire, and frost created and maintained
the diverse vegetative mosaic that greeted man upon his arrival to south
Florida. Layers and pockets of charcoal frequently found in Everglades
peat (Cohen 1974) show that drought-year fire has long been part of this
system. Craighead (1971) radiocarbon dated these layers back to over 3,000
years. Parker (1974) found ash layers up to 2 inches (5 cm) thick and Davis
{19434) reported the recollections of Everglades District Drainage Engineer
F. C. Elliott regarding ash layers 6 or more inches (15 cm) thick, uncovered
during drainage canal excavation.

The vegetation itself offers further evidence of the long history of fire in
south Florida. According to Robertson {1954}, over 70 percent of the ap-
proximately 100 herbaceous and low-shrub species endemic to southeast
Florida occur in communities now maintained by periodic fire. Robertson
goes on to state that because species evolve slowly, some frequently recur-
ring natural disturbance must have maintained suitable conditions for
several thousands years. Robertson’ observations indicate that most of the
50 or so species in the Miami Rock Ridge pinelands can be shaded out by
encroaching hardwoods within 5 or 6 years if fire is excluded. Thus, without
periodic tire, these pinelands would have long ago become hardwood ham-
mock.



Adjacent to these pinelands, a vast marsh, commonly referred to as the
“Glades,” stretched over several thousands square miles. Although many
marsh and prairie species were present, the visually dominant plant was
sawgrasy (Cladium jamaicensis). The combination of fire and flooding, oc-
casionally at the same time, inhibited the invasion of woody species. Tree
islands speckled the landscape, particularly in the southern portion of this
marsh. To the west, sawgrasy gave way first to other grasses and stunted
cypress, locally called “hatrack” or ‘bottleneck” cypress, and then to an
area interlaced with ponds and sloughs. Here a dense multitiered canopy
developed, with cypress and swamp hardwoods forming the overstory ex-
cept on those slightly higher areas subject to just brief flooding, which are
easily identified by their pine overstory (fig. 4). This region was ap-
propriately named “Big Cypress Swamp.” The pine islands must have burn-
ed off regularly, but fire penetrated the surrounding swamps only during
the most prolonged droughts. When fire did enter these low areas, the resist-
ant cypress often survived as long as the underlying organic soil did not
burn. On rare occasions when the soil did burn, all vegetation — including
the cypress — fell in matchstick fashion as the soil supporting their root
systems was consumed (fig. 5). The result was an open body of water within
the stand. :

North of the Big Cypress as well as to the east of Lake Okeechobee, the
pine flatwoods occupied the slightly higher sandy soils and were subjected to

Figure 4.-— Big Cypress vegetation. The gray areas are leafless (winter)
cypress. Swamp hardwoods are in the center foreground, while pine
islands dot the background. Tan-colored areas are prairies. Note the re-
cent fire scars in the pine-cabbage palm savannas. Collier County.




Figure 5. — Aftermath of a summer organic soil fire in cypress. Fire began
August 1973 and was extinguished by rain. Photo taken September 1973.

frequent fires. Throughout south Florida the vegetation was in dynamic
balance; community boundaries oscillated back and forth, depending upon
precipitation] the extent of lightning fires (fig. &}) and frost (fig. 7) during a
given year. Many of the soil cores taken by Craighead (1971) had several
alternating bands of marl and peat within the top 6 feet (1.8 m), suggesting
climatic cycles of 100 years or more. Hurricanes were an additional force,
particularly near the coast where they periodically recycled the mangrove
forests (fig. 8).

When white people first penetrated south Florida, they found the In-
dians using fire for a variety of purposes and quickly adopted the practice
themselves (Givens 1962; Robertson 1954; Small 1929). Nevertheless,
man} presence remained unobtrusive until near the end of the 19th century,
when elaborate plans to drain and reclaim the southern part of the State for
agricultural developmentwereinitistedsed figure 1 A) Thislarge-scaledraind
age of the Everglades and associated vegetative types has produced several
side effects. Except during drought years, water levels were historically at or
above the ground surface on all but the higher pinelands when the intense
thunderstorm activity began each summer (Parker 1974). Now, it is in-
creasingly common to find the organic soil dry enough to burn, well before
the beginning of this season of frequent lightning. The increased length and
severity of the dry season, along with man} incendiary activities, have
resulted in more destructive wildfires and higher fire-control costs. Under
these conditions, fires consume vast amounts of organic soil and kill the
root systems of most fire-adapted plants -as well as fire-sensitive species
(fig. 9).



Figure 6. A wet-season lightning tire in the pine flatwoods that went out
because of the lack of dry fuel; much as happened historically] Collier
County,

Figure 7.-— Red mangrove top-killed by the severe cold snap of January
1977. The cabbage palm were not damaged. Collier County.
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Figure 8. -— Snags from a past hurricane stand watch over the mangrove
regrowth and suggest the destructive potential of these storms. Everglades
National Park.

Figure 9. — A burning pine trunk, Ingraham fire, Everglades National
Park.
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These fires destroy the very resource the land was drained to reclaim.
‘Robertson (1953) reported that widespread and severe fired plagued south
Florida during more than one-third of the years between 1900 and 1952.6
During very dry years, organic-soil fires occasionally burned from one dry
season to the next — right through the normally wet summer months
(Bender 1943; Dovell 1942; and Small 1921). Based on the 1937 report of the
Governors Commission on the Conservation of Floridas Natural
Resources, Hanson (1939) estimated that $40 million worth of land within
the Everglades Drainage District was no longer suitable for agriculture
because fires had consumed the organic soils. We, however, know of no
land that has been removed from agricultural use for this reason. As new
roads made the vast interior wilderness more accessible and as drainage
progressed (see figure 1} the fire situation continued to worsen (fig. 10). In
the seven counties of south Florida, more than 530,000 acres (214,500 hec-
tares) per year burned during 1969 through 1971. This area contained 12
percent of the land burned by wildfire in the United States during that
period (USDA FS 1970, 1971, 19723

Figure 10. — Drought—year wxldfires in Golden Gate Estates, a 200-square
mile (518 kn#j tract in Collier County that was drained and subdlvxded by
800 miles (1287 km) of road.

In response to these losses, organized fire protection was extended to
all of south Florida in 1971, when the Florida Division of Forestry was
given fire-control responsibility for all non-Federal land in Monroe and

* Readers interested in a chronology of fires in southeast Florida between 1900 and 1952
are referred to Robertson {§ 953, p. 93-99).
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Collier Counties. Burned acreages continued to be very high, however,
because annual rainfall deficits which began in 1970 continued through
1977. During 1972 through 1976, Florida accounted for 14 percent of the
fires in the 13 Southern States but sustained 32 percent of the protected area
burned (USDA FS 1973, 1974, 1975, 1976k, 1977). In severe-drought years,
fird losses continued to assume national importance. In 1974, 8 percent of
all land burned in the United States was south of Lake Okeechobee and in
1975, 9 percent.

These statistics do not imply shortcomings in fire protection. They sim-
ply underscore the fact that the climate and the vegetation of south Florida,
coupled with the area’s elaborate system of drainage ditches and canals,
have created one of the highest fire potentials in the United States. Abun-
dant summer rainfall (even during extremely dry years) and warm tem-
peratures from May through October promote a rank buildup of fuel that
becomes explosive during the 6- to §-monthl dry season.

The suppression workload in these fuels is enormous. There are more
days with lightning recorded in south Florida than elsewhere in the Nation.
Over 6,000 lightning strikes were recorded in inland south Florida during
one 6-hour period in the summer of 19761 Much of the area is relatively in-
accessible to fire-suppression equipment (fig. 11). Many of the fuels make
excellent short-distance firebrands. The more than 29 million tourists an-
nually hosted by Florida and the increased leisure time of its year-round in-
habitants both dramatically increase the risk of ignition.

Figure 11.- An all-terrain vehicle attempting to cross an area of exposed
limestone, Dade County.

¥

Maier] Michael. 1978. Personal communication. Natl. Hurricane and Exp. Meteorol.
Lab., Coral Gables, Fla.
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Moreover, many south Florida residents believe the Everglades must
burn for a variety of reasons. They see fire suppression conflicting with
their objectives. Arson, the largest single cause of fire in the area, accounted
for 58 percent of the 553,000 acres (223,800 hectares) burned during 1972
through 1975.

City dwellers object primarily to the reduction in air quality, associated
with these fires; a substantial segment of the population simply wants clear
skies (lig. 12). Further, because of the large number of retired people in
south Florida, a rather high proportion of the population suffers from
respiratory difficulties, many of which are aggravated by smoke. Organic
soil smoke is especially noxious, sometimes necessitating evacuating resi-
dents of nearby homes. Decreased visibility along highways has caused
numerous traffic accidents. Smoke during the 1971 drought drastically
reduced aircraft operations at Palm Beach International Airport (Williams
1972).

Figure 12. — Smoke pall from Gotcha wildfire near Pinecrest about 40
miles west of Miami, April 1971.

Other detrimental fire effects include consumption of organic soil, dam-
age to vegetation, impact on esthetics, damage to wildlife and wildlife habi-
tat, creation of site conditions favorable for invasion of exotic species, lofig-
term scars and changes in drainage resulting from certain tire-suppression
tactics, and destruction of homes and other improvements. The Florida
Division of Forestry estimated that fire damage to vehicles, equipment,
buildings, and other improvements in south Florida exceeded $960,000 dur-
ing the 1974 drought year and averaged about $380,000 the following 2
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years. Fire-suppression costs are not included in these figures.

Although fird can be very destructive, it is also a natural process with
many vital functions. The following list, based on one given by Wright and
Heinselman {1973}, was modified to make it more relevant to south
Florida:

A. Fire influences the physical-chemical environment by:
1. Directly releasing mineral elements as ash
2. Indirectly releasing elements by increasing decomposition
rates
3. Volatilizing some nutrients
4. Reducing plant cover and thereby increasing insolation
5. Changing soil temperatures because of increased insolation
B. Fire regulates dry-matter production and accumulation by:
1. Recycling the stems, foliage, bark, and wood of plants
2. Consuming litter, humus layers, and occasionally incre-
ments of organic soil
3. Creating a large reservoir of dead organic matter by killing
but not consuming vegetation
4. Usually stimulating increased net primary production
C. Fire controls plant species and communities by
I. Triggering the release of seeds
2. Altering seedbeds
3. Temporarily eliminating or reducing competition for mois-
ture, nutrients, heat, and light
Stimulating vegetative reproduction of top-killed plants
Stimulating the flowering and fruiting of many shrubs and
herbs
6. Selectively eliminating components 