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Summary

The 1998 Florida wildfires burned over 500,000 acres with total estimated economic costs of
$622 to 880+ million. While the wildfires were destructive economically, ecologically some
plant species of special concern benefited. This conclusion is based on surveys conducted on
public lands that burned in the 1998 wildfires to investigate the short-term response of plant
species of special concern and exotics following the wildfires. A list of species of special
concern was compiled and selected sites were surveyed by inventorying plantsin 100m2 plots at
roughly 0.1-mile intervals along roads and firebreaks within or adjacent to burns. Plots were
established and surveyed during the fall of 1998 after the wildfires and resurveyed the following
spring and summer. For most sites studied, little plant survey data existed. Plant specieslists
were developed and locations mapped as part of this study and the information given to the
appropriate land management agency. Several new locations for the fall-flowering ixia, Florida
toothache grass, Florida threeawn grass, and Rugel's pawpaw were discovered during the initial
fall survey. Additional locations of Florida beargrass, wild cocoa and rain lily were documented
during the summer resurvey. Logging activities were extensive following these severe-drought
wildfires and often create conditions favorable for establishment of exotics, albeit none were
detected during this study. The burns should, however, continue to be monitored because
stable, reproducing populations of invasive species were noticed along right of ways that are on,
or adjacent to the public lands surveyed in this study.

A portion of the support for this project was used to help fund a sub-study of the impact of the
wildfire on the federally endangered Rugel's pawpaw, part of an ongoing Florida Natural Areas
Inventory study to document the demography of the species. Population size was estimated at
about 200 individuals before the wildfires while postfire surveys recorded over 2000 individuals
and an increase in flowering. This overall project of the impact of wildfires on plant species of
special concern has demonstrated that a suite of plants considered to be fire-adapted species has
increased in abundance, frequency and flowering following the 1998 wildfires.

I ntroduction

Within a six week period during early summer 1998, over 1700 fires swept across 500,000 acres
of Floridareal estate. These fires which burned during severe drought left behind an enormous
path of destruction on federal, state and private lands. Total cost of fire suppression and
economic damages is estimated between $622 and 880 million, ranking it as one of Florida's
worst disasters (Mercer et al. 2000). In the wake of this disaster, many issues and questions
arose. A multifaceted study was funded by the Joint Fire Science Program to address nine of
these topics with the expectation that results of the study will provide information useful in
reducing the devastation from future wildland fires that occur under severe drought conditions.

Fire plays amajor ecological role in shaping the structure of most ecosystems in Florida
(Abrahamson 1984, Platt et al. 1988, Abrahamson and Hartnett 1990, Christensen 1993). For
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example fire temporarily reduces fuel accumulations, decreases insect and disease impacts,
promotes a diverse groundcover by reducing woody vegetation and speeds up nutrient recycling.
More specificaly, fire stimulates the regeneration of longleaf pine, wiregrass and other "fire-
adapted" native species by either topkilling fire-sensitive species, particularly in juvenile stages
or by stimulating flowering and seed production (Hessl and Spackman 1995).

Few empirical studies exist that document the response of rare plant speciesto fire. Thisfield of
study has been hindered by the lack of knowledge of the taxonomy, habitat and physiological
requirements as well as population locations (Hessl and Spackman 1995). In their review of fire
effects on endangered and threatened plant species, Hessl and Spackman (1995) found 126
references pertaining to the effects of fire on 172 federally listed plant species nationwide with
one-third being unpublished references. For Florida, only 15 published references were found.
These describe fire responses of 52 of the 516 listed endangered and threatened plant species
listed for Florida (Coile 1998). Of these species, only seven had been documented to occur
within or adjacent to areas impacted by the 1998 Florida wildfires (Johnson 1998, Pers. Comm.).

Baseline surveys of location aswell aslife history, physiological or reproductive information of
plant species of special concern within the wildfires would be extremely valuable to the
understanding of the response of these species to wildfires during severe drought and would
contribute to the overall knowledge of fire effects on threatened and endangered plant speciesin
Florida and throughout the U.S.

Non-native speciesinvasions are prevalent in Florida - more than 900 have been documented.
Invasive species generally outcompete native plant species, reduce biodiversity in natural plant
communities and degrade ecosystems. Invasion of exotics is often associated with soil
disturbance such as rock plowing, strip mining, bedding and disking activities in natural plant
communities which allow invasive species to take hold (Westbrook 1998). During the 1998
Floridawildfires, over 250 miles of plowed fire lines were created to suppress fires and protect
homes and other structures. These control lines varied in depth, width and occurred over awide
range of soil types offering a variety of disturbed sites where invasive species could become
established. It'slikely the seeds of some species were transported to these sites on suppression
equipment, much of which came from other regions.

Objectives

The objectives of this study were to: 1) assess the status and first year response of known
populations of plant species of special concern in areas affected by the 1998 Florida wildfires, 2)
identify and map any new populations discovered during the course of this study and, 3)
determine the extent of exotic species introductionsin both burn areas and adjacent control lines.

M ethods
Study Sites
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A list of potential study sites for plant surveys was established based on a general map of
wildfires on public lands constructed by the St. John's River Water Management District
(SIRWMD) using compiled fire map data which was overlaid onto public land ownership maps
within the SIRWMD (Fig. 1). Study sites were prioritized as high if known locations of species
of special concern occurred on aburn, and low if they occurred on an unburned area (Table 1).

Table 1. List of names, ownerships, counties and study site priorities for public lands burned by

wildfiresin 1998.

NAME OWNERSHIP COUNTY PRIORITY
Bayard Point SIRWMD Clay HIGH
Buck Lake Conservation Area SIRWMD Brevard HIGH
Cecil Field Naval Air Station US Navy Duval HIGH
Hal Scott Regional Park SIRWMD Orange HIGH
Haw Creek Conservation Area SIRWMD Volusia HIGH
Heart Island Conservation Area SIRWMD Volusia HIGH
Lake George Conservation Area SIRWMD Volusia, Putnam | HIGH
Lake George State Forest FDOF Volusia HIGH
Lake Woodruff National Wildlife Refuge | USFWS Volusia HIGH
Osceola National Forest USFS Baker, Columbia | HIGH
Port Orange Port Orange Volusia HIGH
Authority
Princess Place Preserve FDEP Flagler HIGH
Pumpkin Creek State Buffer Preserve SIRWMD Duvd HIGH
Seminole Ranch Conservation Area SIRWMD Volusia Brevard | HIGH
Tiger Bay State Forest FDOF Volusia HIGH
Tosahatchee State Forest FDEP Orange HIGH
Austin Cary Memoria Forest UFL Alachua LOW
Bull Creek Wildlife Management Area SIRWMD Osceola LOW
Bulow Creek State Preserve FDEP Volusia LOW
Deep Creek Conservation Area SIRWMD St. Johns LOW
Graham Swamp Conservation Area SIRWMD Flagler LOW
Haw Creek State Preserve FDEP Volusia LOW
Jennings State Forest FDOF Clay LOW
Moses Creek Conservation Area SIRWMD St. Johns LOW
Ocala Nationa Forest USFS Marion, Lake LOW
Pellicer Creek Conservation Area SIRWMD Flagler LOW
Seminole Ranch SIRWMD Brevard LOW
Spruce Creek FDEP Volusia LOW
St Johns National Wildlife Refuge USFWS Brevard LOW
Three Forks Conservation Area SIRWMD Brevard LOW
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Species of Special Concern

A list of potential and known locations of plant species of special concern on or adjacent to each
study site was compiled by Florida Natural Areas Inventory (FNAI) staff (Table 2). In addition,
lists of plant species of special concern were reviewed for each county using both FNAI data and
Florida Department of Agriculture and Consumer Services records (Coile 1998).

Table 2. Common name, scientific name, flowering time (phenology) and county of known
locations of plant species of special concern on or adjacent to public lands burned by the
wildfiresin 1998.

COMMON SCIENTIFIC PHENOLOGY COUNTY
incised groove-bur Agrimoniaincisa July-October Columbia
pinewoods bluestem Andropogon arctatus | October-November | Brevard
Floridathreeawn grass Aristida rhizomophora | July-October Baker, Brevard,
Duval, Volusia
Curtiss milkweed Asclepias curtissii May-September Baker, Brevard,
Flagler, Orange,
Volusia
southern milkweed Asclepias viridula April-June Baker, Flagler, St.
Johns
Curtiss sandgrass Calamovilfa curtissii August-November | Brevard, Flagler,
Volusia
Bartram'sixia Calydorea coelestina | April-June Baker, St. Johns
sand butterfly pea Centrosema arenicola | June-September Brevard, Orange,
Volusia
pigeon wing Clitoria fragrans April-June Orange
large-flowered rosemary | Conradina canescens | April-June Brevard, Orange,
Volusia
Florida toothache grass Ctenium floridanum July-October Baker, Columbia,
St. Johns
beautiful pawpaw Deeringothamnus May-? Orange
pulchellus
Rugel's pawpaw Deeringothamnus M ay-September Volusia
rugelii
Chapman's skeletongrass | Gymnopogon September- Columbia, Flagler
chapmannianus November
hartwrightia Hartwrightia floridana | September- Baker, Volusia
November
|ake-side sunflower Helianthus carnosus July-September Flagler, St. Johns
pine pinweed Leachea divaricata May-October Brevard, Volusia
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nodding pinweed Lechea cernua July-December Brevard, Flagler,
Orange, Volusia

Catesby'slily * Lilium catesbel July-October al counties

West's flax Linum westii June-August Baker

Florida spiny-pod Matelea floridana April-June Columbia, Orange

fall-flowering ixia Nemastylis floridana July-November Brevard, Flagler,

Orange, St. Johns,
Volusia

Florida beargrass Nolina atropocarpa May-August Brevard, Orange,
Volusia
Scrub bay Persea humilis al year Brevard, Flagler,
Orange, Volusia
wild coco Pteroglossaspis June-September Baker, Brevard,
ecristata Columbia, Orange,
St. Johns
Florida mountain mint Pycnanathemum May-October Flagler, St. Johns
floridanum
St. John's Susan Rudbeckia nitida may-July; Baker, St. Johns
September-October
chaffseed Schwalbea americana | May-August Brevard, Volusia
variable leaf crown-beard | Verbesina heterophylla | June-August Baker, Columbia,

St. Johns, Volusia

clasping warea Warea amplexifolia August-October Orange
Carter's warea Warea carteri all year Brevard
ran lily Zephranthes simpsonii | January-June Brevard, Flagler,

Orange, Volusia

* Not currently tracked by FNAL.

Field Survey Methods

Survey methods included driving along major roads and firebreaks, stopping every 0.1to 0.5
miles and creating alist of plant species within an estimated 100m2 circular area at each stop.
Permits for collecting plant samples were obtained from the appropriate public land agency.
Unknown plant species and voucher specimens were collected for identification. Taxonomy
followed Wunderlin 1998 and Godfrey 1988.Estimates of population size and reproductive
output (e.g., number of flowers or flowering stems) were made where possible. All stops were
described in field notes and species of special concern were marked on a map for subsequent
surveys. Genera survey areas were monitored three times during the course of the study, fall
1998,and spring and summer 1999. No permanent markers were established therefore exact
locations of areas were not resurveyed. Locations of new populations found were mapped and
given to the appropriate land agency and the FNAI.
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Information and maps describing the location, type (plowed or disked), and width of control lines
were obtained from the 1998 Florida wildfire record archives stored at the Tallahassee Florida
Division of Forestry office, various district offices and county fire management offices.
Information regarding existing locations of invasive species prior to the wildfires was obtained
through communications with personnel familiar with invasive speciesin the area. A sub-sample
of control lines was selected for survey. Surveys were accomplished by walking control linesin
spring and summer 1999 and noting any non-native species present with an emphasis on
Cogongrass (Imperata cylindrica) and Chinese tallowtree (Sapium sebiferum). Where present,
population size, extent and reproductive effort were documented as well as associated plant
Species.

Results
Field Surveys

Plant species of special concern were surveyed during six field trips totaling 45 days between
October 1998 and July 1999. General plant surveys were performed on nine selected sites of
high priority: Lake Woodruff NWR, Lake George SF, Tiger Bay SF, Rima Ridge (considered
separately from Tiger Bay SF), Tosahatchee SR, Osceola NF, Heart Island CA, Buck Lake CA,
and Seminole Ranch CA. Other sites briefly visited included Bayard Point, Haw Creek CA, Haw
Creek SP, and Lake George CA. Field notes were compiled for each site visit and are presented
in Appendix A.

Based on the location data compiled by the FNAI, there were no known locations for species of
special concern within the burned areas of public lands prior to the 1998 wildfires, therefore, the
impact of wildfires on existing populations could not be assessed.

Most of the selected sites had little previous plant inventory work prior to this post-wildfire
survey, therefore a preliminary specieslist and map were created for each site. The exception to
this was Tosahatchee SR where a plant specieslist existed for the reserve. Over 360 plant species
were observed in this study and species lists were compiled for each selected site (Appendix B).
Over 1030 plant specimens were collected as vouchers or for identification purposes (A ppendix
C). Specimens are currently archived at the USGS, National Wetlands Research Center's
herbarium in Lafayette, LA.

Fall 1998 Surveys

The response of fall flowering plants was significant and resulted in new site locations for several
species of special concern including Nemastylis floridana (four new populations), Aristida
rhizomophora (four new populations), Ctenium floridanum (one new location), and Lilium
catesbel (two new populations). These plant species were all observed within areas burned in
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1998. New populations of Nemastylis floridana were recorded at Lake George SF, Heart Island
CA, Buck Lake CA, and RimaRidge. The endemic, Floridathreeawn grass, Aristida
rhizomophora, was likely to increase greatly as evidenced from it flowering after the wildfires.
This species occurred in populations at Lake Woodruff NWR, Lake George SF, Tiger Bay SF,
and Rima Ridge. One new location of the endemic Florida toothache grass, Ctenium floridanum,
was observed in the Osceola NF. One new population of Catesby's lily, Lilium catesbel, was
observed at Tiger Bay SF and one new population at Lake George SF.

Spring/Summer 1999 Surveys

New populations were observed for four plant species of specia concern as aresult of the spring
and summer 1999 surveys. Only two species, Rugel's pawpaw, Deeringothamnus rugelii, and
wild coco, Pteroglossaspis ecristata, occurred within areas that burned in the 1998 wildfires.
The other two species, rain lily (Zephranthes simpsonii) and Florida beargrass (Nolina

atopocar pa) were observed in areas not impacted by the wildfires, but within the public land
areas surveyed.

New locations of Rugel's pawpaw were observed at Tiger Bay SF and Rima Ridge. New
populations of wild coco were also observed at Rima Ridge. A new population of rain lily
occurred at Tosahatchee SR and a new population of Florida beargrass at Rima Ridge.

I nvasive Species

There were no newly established populations of invasive species observed during this one year,
short-term survey following the wildfires. However, it isnot unlikely that new populations of
invasive species will be established in the future. Extensive populations of cogongrass and other
invasive grass species (e.g. vasey grass, Paspalum urvelle), exist along highway, roadway,
railroad and powerline right-of-ways that occur on or adjacent to the public lands surveyed.
These existing populations are stable seed producing populations that are a continued threat to
nearby public lands. Establishment is most likely to occur on heavily disturbed sites where the
top six inches of soil has been disked or turned over (e.g. from heavy logging activities).
Additional surveys are needed to check for and monitor any new populations of invasive species.
The success in controlling invasive species is related to the ability to detect it early and act
quickly to removeit.

Rugel's pawpaw Study

A separate study was conducted by Helkowski and Johnson (2000) to determine the impact of the
1998 Florida wildfires on known populations of Rugel's pawpaw, afederally endangered species.
In this study, over 200 individual pawpaw plants marked with permanent markers were
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resurveyed following the wildfiresin August 1998. The results of this survey showed that over
90 percent of the marked plants resprouted following the fires and with up to 49% flowering. In
addition, total individual counts at the three study sites showed over 2000 individuals emerging
following the fire with 80% flowering. This result showed a 10-fold increase in the number of
individualsin the population and increased flowering following the wildfires. The fina report
covering this sub-study is presented in Appendix D.

Discussion and Conclusions

Although the 1998 wildfires were economically devastating, from an ecological standpoint, many
plant species of special concern benefited. Thiswas most evident in the study of the federally
endangered Rugel's pawpaw which increased in both number of individuals and reproductive
output following the wildfires. Other fire-adapted species such as the fall-flowering ixia, and
Catesby's lily and endemics such as Florida threeawn grass and Florida toothache grass all
flowered after the wildfires. It was not possible to study the direct impacts of wildfires on
existing populations of species of special concern because there were no known locations of prior
to the wildfires other than the Rugel's pawpaw population in which we found a positive response
of growth following the wildfires.

The exact mechanism that induces plants to flower following fire is uncertain. Some have
suggested a hormonal trigger (Norman Pers. Comm.), while others have suggested that fire
reduces competition, increases light availability and speeds up nutrient recycling, all of which
stimulate flowering and growth (Pyne et al. 1996). The effect of fire on plant reproduction is
most likely a combination of factors presented above. But irrespective of the mechanism, fire can
have a significant positive impact on the growth and reproduction of a suite of plant species
considered to be fire-adapted.

Although the establishment of invasive species was not evident in this study, the potential for
establishment still exists on heavily disturbed sites resulting from fire suppression and logging
activities. Future surveys on public lands should be continued to check for the establishment of
invasives along roadsides and forest edges where soil disturbances were heaviest.

Acknowledgements

This research would not have been made possible without the help of many people. | am grateful
to Ann Johnson of FNAI, who provided support throughout this project. |1 am also grateful to
Steve Miller, Cecil Slaughter, Chris Ware, and Barbra Sapp of SIRWMD for their support. Jim
Brenner, and Dennis Hardin with the Florida Division of Forestry (FDOF) helped provide
information, maps and access to wildfire archivesin Tallahassee. Cathy Lowenstein of Tiger
Bay SF and her staff of biologists at Tiger Bay and Lake George SF provided logistic and field
support. Ray Durham of the Bunnell District FDOF provided logistical support when | got the

10



Draft S. Grace, Final Report - Plants, June 2000

van stuck. Joe Helkowski and Ann Johnson conducted pawpaw surveys and provided expertise
in field identification of pawpaws. Henry Sansing and his staff at Lake Woodruff NWR provided
logistical support, a place to house a 30-foot trailer for housing and office space. Wendy Lechner
of Lake Woodruff NWR provided technical support and introduced me to the Lyonia Chapter of
the Florida Native Plant Society, a great group of botanists. Shane Belson, biologist of
Tosahatchee SR and the staff helped provide logistics and maps of Tosahatchee SR. | thank Dr.
Pat Cox of the University of Tennessee who provided plant identification expertise. Guy
Angling of Osceola NF provided identification assistance for plants found on the Osceola NF.
This research was supported by in-kind services of the USGS, National Wetlands Research
Center, and outside funding by the Joint Fire Science Program.

11



Draft S. Grace, Final Report - Plants, June 2000

References

Abrahamson, W.G. 1984. Species response to fire on the Florida Lake Wales Ridge. American
Journal of Botany 71(1): 35-43.

Abrahamson, W.G.;. Hartnett, D.C.. 1990. Pine flatwoods and dry prairies. In Meyers, R.L. and

Ewel, J.J. (eds.), Ecosystems of Florida, University of Central Florida Press, Gainesville,
FL. 765 pp.

Christensen, N.L. 1993. The effects of fire on nutrient cyclesin longleaf pine ecosystems. In

Hermann, S. (ed.), The Longleaf Pine Ecosystem: Ecology, Restoration and Management.
Proceedings 18th annual Tall Timbers Fire Ecology Conference, Tall Timbers Research,
Inc., Tallahassee, FL. pp. 205-214.

Coile, N. 1998. Notes on Florida's endangered and threatened plants. Florida Department of
Agriculture and Consumer Services, Division of Plant Industry. Gainesville, FL. 119 pp.

Godfrey, R.K. 1988. Trees, Shrubs and Woody Vines of Northern Florida and adjacent Georgia
and Alabama. University of Georgia Press, Athens. 734 pp.

Helkowski, J.; Johnson, J.A. 2000. A study of the effects of the 1998 central Florida wildfires on
populations of Rugel's pawpaw (Deeringothamnus rugelii): Final summary report.
Florida Natural Areas Inventory. Tallahassee, FL. 13 pp.

Hesdl, A., Spackman, S. 1995. Effects of fire on threatened and endangered plants. an annotated
bibliography. National Biological Survey Information and Technology Report Number 2.
55 pp.

Mercer, D.E.; Pye, JM.; Prestermon, J.P.; Butry, D.T.; Holmes, T.P. 2000. Economic effects of
catastrophic wildfires. Final Report Topic 8 of the Research Grant “Ecological and
Economic Consequences of the 1998 Florida Wildfires’ funded by the Joint Fires Science
Program. 66 pp.

Platt, W.J.; Evans, G.W.; Rathbun, S.L. 1988. The population dynamics of along-lived conifer
(Pinus palustris). American Naturalist 131:491-525.

Pyne, S., Andrews, P.L.; Laven, R. 1996. Introduction to wildland fire. John Wiley and Sons,
Inc, New York. 769 pp.

Westbrook, R. 1998. Invasive plants, changing the landscape of America: Fact book. Federal
Interagency Committee for the Management of Noxious and Exotic Weeds (FICMNEW)
Washington, D.C. 109 pp.

Wunderlin, R.P. 1998. Guide to the Vascular Plants of Florida. University Press of Florida,
Gainesville, 806 pp.

12



Draft S. Grace, Final Report - Plants, June 2000

Appendix A. General field notes associated with plant surveys of sites from fall 1998 to Summer
1999.

Appendix B. List of plant species observed at each site surveyed following the 1998 Florida
wildfires.

Appendix C. Data and site location for plant specimens collected as part of the 1998-99 plant
surveys following the 1998 Florida wildfires.

Appendix D. Fina report for Rugel's pawpaw study - Helcowski and Johnson, 2000.
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