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Florida Prairie Clover (Dalea carthagenensis var. floridana)

GENERAL INFORMATION

Current Classification: Endangered
Lead Field Office: Florida Ecological Services Field Office

Review Authors: David Bender, Florida Ecological Services Field Office and Shelby M. Bauer
and Casey Morrow, University of Georgia

Reviewers:
Lead Regional Office: Atlanta Regional Office, Carrie Straight (404) 679-7226.
Date of original listing: October 06, 2017 (82 FR46691)

Methodology used to complete the review: In accordance with section 4(c)(2) of the
Endangered Species Act of 1973, as amended (Act), the purpose of a status review is to assess
each threatened species or endangered species to determine whether its status has changed and if
it should be classified differently or removed from the Lists of Threatened and Endangered
Wildlife and Plants. The authors evaluated the biology, habitat, and threats of the Florida
prairie-clover to inform this status review. In conducting this 5-year review, the authors relied
on the best available information pertaining to historical and current distributions, life history,
ecology, and habitat of this species. Much of the information is detailed in the listing rule (U.S.
Fish and Wildlife Service (Service) 2017). Other sources for this status review include
published and unpublished reports, field observations, and personal communications from
recognized experts in the field. The Service published an announcement in the Federal Register
requesting information on the Florida prairie-clover and other species on May 13, 2022 (87 FR
29364) and a 60-day comment period was opened. We did not receive any public comments that
we incorporated into this review.

FR Notice citation announcing the species is under active review:
May 13, 2022 (87 FR 29364)

Species’ Recovery Priority Number at start of S-year review (48 FR 43098):
6. The Recovery Priority Number of “6” indicates that it is a subspecies with high degree of
threat and low recovery potential.

Review History: This is the first formal 5-year status review for this species.



REVIEW ANALYSIS

Listed Entity

Taxonomy and nomenclature:

The current accepted taxonomy for this variety remains Dalea carthagenensis var. floridana
according to Integrated Taxonomic Information System (2022). The most current taxonomy
accepted by experts in the southeast have elevated this variety to full species status, Dalea
floridana, because of its isolated range and distinct morphology (Diggs and Weakley 2017,
Weakley and Southeastern Flora Team 2022). This updated nomenclature does not impact our
assessment of the listed entity, and it is still considered a valid entity by the Service. Until we
finalize a technical correction of the name, we will continue to reference the species using the
name as it was listed.

Distinct Population Segment (DPS)

The Act defines species as including any subspecies of fish or wildlife or plants, and any distinct
population segment of any species of vertebrate wildlife. This definition limits listing of a DPS
to only vertebrate species. Because the species under review is not a vertebrate, the DPS policy
is not applicable.

Recovery Criteria

Recovery Plan or Outline:
At the time of this review, there is no finalized recovery plan for the species.

Biology and Habitat Summary

Florida prairie-clover is a shrub in the pea family (Fabaceae) with a woody base that typically
grows in pine rockland, rockland hammock, marl prairie, and coastal berm habitats, specifically in
open, well-lit areas maintained by disturbance. It is also noted that Florida prairie-clover may also
occur along roadsides within the aforementioned habitats (Service 2017). Seedling recruitment
success can vary, however, due to continued habitat loss and fragmentation, population numbers
continue to decline (Service 2017). Pollinators for this species are unknown. Seeds often fall to the
ground but can be dispersed short distances by wind. Larger plants can produce over 500 seeds.
Seedling recruitment varies widely from year to year, with lower recruitment in drier years. While

the species is a short-lived plant, they produce a large quantity of seeds, providing a significant seed
bank.

The Service recognizes that dynamics of temperature and soil moisture have a noteworthy impact
on seedling survival in Florida prairie-clover (Service 2017). Specifically, “low winter temperature
coupled with average rainfall resulted in high seedling recruitment ... However, if rainfall followed
cold winter temperatures, seedling mortality was high” (Service. 2017). Prescribed fire is also
important for maintaining healthy Florida prairie-clover habitat to prevent hardwood encroachment
and shading out by other plant species. Pine rocklands and marl prairies as a whole are dependent
on frequent fires in order to prevent their succession into fully hardwood habitats (Bradley and
Gann 1999; Florida Natural Areas Inventory (FNAI) 2010; Everglades National Park (ENP) 2015;
Service 2017).



At the time of listing there were 15 known occurrences of Florida prairie-clover, six of which were
categorized as extirpated. At the time of this review, thirteen (13) occurrences of the Florida prairie-
clover predominantly found in Miami-Dade County are still considered extant and the species-wide
number of individuals is estimated to be around 980 plants (Table 1; Lange et al. 2018). One
notable change since listing, the Everglades National Park (ENP) occurrence that was previously
thought to be extirpated, was rediscovered by an amateur naturalist in 2018. Although this is likely
a small population, it occurs in three distinct locations within the park.

Abundance has increased since the species listing in 2017 for some populations, including ENP, R.
Hardy Matheson Preserve, Crandon Park, Strawberry Fields Hammock, and the Florida Department
of Health. Abundances at Big Cypress National Park appear to be in decline with only 40 plants
found in 2018 compared to 253 individuals found across all occurrents in the Park in 2014 (Lange et
al., 2018). In January 2020, Possley et al. (2020) monitored Florida prairie clover populations in all
regions of the 400+ acre Deering Estate where the species had previously been recorded. According
to the report most locations where plants were found documented a range in the number of
reproductive, seedling, and non-reproductive plants and all surveys along the southern edge of the
property have failed to produce any plants since 2011. Overall counts of Florida prairie clover on
the property have fluctuated significantly with approximately 50 individuals found in 2003, 500 in
2008, and about 300 in 2019 (Possley et al. 2020).

In both 2019 and 2020, Florida prairie clover counts at Crandon Park were at their lowest. Only 99
individuals were counted both years and were dominated by seedlings. However, numbers over the
last 15 years have fluctuated widely at the location (Possley et al. 2021). The 2021 surveys saw an
increase in abundance to 143 individuals the majority of which were again seedlings (Possley et al.,
2021). Of additional note was the prairie-clover’s response to a prescribed burn at R. Hardy
Matheson Preserve. The preserve received a prescribed burn in the winter of 2020 and by the fall
hundreds of robust plants were present at this site (Possley et al. 2021).

The Florida prairie-clover is currently restricted to pine rocklands and similar habitats in Miami-
Dade and Monroe counties. The species was once found and is now extirpated from Palm Beach
County, but it is currently extirpated. The spatial distribution since the listing rule has increased
with the rediscovery of the species in ENP. Even with this increase, the species is still a narrow
endemic.

Threats (Five-Factor Analysis) Summary

The status of a species is determined from an assessment of factors specified in section 4 (a)(1) of
the Act, including: Factor A: the present or threatened destruction, modification, or curtailment of
its habitat or range; Factor B: overutilization for commercial, recreational, scientific, or educational
purposes; Factor C: disease or predation; Factor D: the inadequacy of existing regulatory
mechanisms; Factor E: other natural or manmade factors affecting its continued existence. A
summary of this assessment is detailed below.

The primary threat to Florida prairie-clover populations are habitat loss and habitat fragmentation
(Factor A). Habitat loss results from land use changes, introduction of invasive species, and
succession of habitats to conditions inhospitable for Florida prairie-clover. Habitat and plants can
also be directly impacted from off-road vehicle use (Bradley and Gann 1999). Continued land use
changes also result in habitat fragmentation due to a variety of land developments increases
population isolation.



Table 1. Summary of known occurrences for the Florida prairie-clover. Occurrences in bold
indicate the 13 occurrences presumed extant at the time of this writing.

Most recent population

Occurrence Land ownership estimate (year of estimate)
Big Cypress National Park, North of Oasis  National Park Service 236 individual plants (2014); 40
Visitor Center individuals found in 2018

Big Cypress National Park, Pinecrest region, National Park Service 17 individual plants (2014); no
along Loop Road plants found in 2018
Big Cypress National Park, 11-Mile Road National Park Service Extirpated

Everglades National Park (cumulative) National Park Service 100 individual plants (2018)*
Everglades National Park, road to National Park Service at least one individual plant
Mahogany Hammock (2018)

Everglades National Park, Rowdy Bend National Park Service at least one individual plant
(2018)

Everglades National Park, road to water National Park Service at least one individual plant
treatment plant (2018)

Deering Estate (cumulative) Miami-Dade County 372 individual plants (2020)

Deering Estate, north pine rock-land Miami-Dade County 291 individual plants (2020)
Deering Estate, south addition pineland Miami-Dade County 81 individual plants (2020)

Deering Estate, southern edge Miami-Dade County Presumed extant; however, no

plants observed (2020)

R. Hardy Matheson Preserve Miami-Dade County 327 individual plants (2020)
Hundreds of robust plants (2021)

Crandon Park Miami-Dade County 143 individual plants (2021)

Virginia Key City of Miami Likely extirpated

Strawberry Fields Hammock (next to Private 35 individual plants (2018)

Natural Forest Community), Cutler Bay

Florida Department of Health and Private 173 individual plants (2018)

Rehabilitation Services, Cutler Bay

Florida Power and Light property Private Presumed extant; however, no

(very near to the Deering Estate)., Cutler Bay plants observed (2018)

Coral Gables Area Private Extirpated

Cox Hammock Preserve Miami-Dade County Extirpated

Pineland South of Miami River Private Unknown

Palm Beach County Private Extirpated

*The species as assumed extirpated from Everglades National Park at the time of listing in 2017).



As isolation and habitat fragmentation increases, the species’ ability to emigrate and immigrate
amongst populations decreases. This results in reduced genetic exchange and increases the
probability that any one isolated population may be extirpated, increasing the species probability of
extinction. For example, pollination limitation has been strongly linked to habitat fragmentation due
to increasing distance between fragments. Isolation of fragments also leads to decreased genetic
variability due to an increase in the spatial distance leading to decreased opportunity for
establishment of new plants (Newman et al. 2013). Invasive plant species also pose a moderate
threat to Florida prairie-clover because they increase competition for space, nutrients, and sunlight.

While no studies have been done to demonstrate Florida prairie-clover’s relationship with fire, the
species has shown positive response to prescribed fire and it is well documented that fire is a crucial
component to maintaining pine rockland habitat without which the habitat will transition into a
community likely inhospitable for Florida prairie-clover (Snyder et. al 1990, Bradley and Gann
1999; Maschinski et al. 2003 and references therein; FNAI 2010; ENP 2015). In addition, the
establishment of dense patches of the non-native plants like Neyraudia neyraudiana and Schinus
terebinthifolius have increased the intensity and burning periods of fires by providing additional
fuels and increasing density and continuity of fuels to spread fire, which have negatively impacted
pineland habitats (Loope and Dunevitz 1981, Zouhar et al. 2008; Service 2017). These longer
duration more intense fires may result in plant death and reduced viability of seeds and roots in the
soil minimizing the species’ ability to recover from the fire. One method that is used to control
woody encroachment or for maintenance in Florida prairie-clover habitat is mowing. Mowing can
decrease competition with other plants. However, plants growing on mown sites were shorter,
which may affect fruiting magnitude. While mowing did not usually kill adult plants, it could delay
reproduction if it occurred prior to plants reaching reproductive status (Maschinski et al. 2007).
Repeated mowing of this type could result in extirpation of the individuals at the site.

It is not believed that overutilization of the species for commercial, recreational, scientific, or
educational purposes is a threat (Factor B). It is possible that disease or predation could pose a
potential threat (Factor C), although there is insufficient data to support this at this time. Scale
insects in the family Coccoidea have been known to parasitize Florida prairie-clover (Maschinski et
al. 2015). Damage to leaves by these insects can be destructive to young plants but it is not
considered to be a primary risk at this time. Love vine, Cassytha filiformis, a parasitic plant, is also
considered a potential threat owed to its overlapping range with Florida prairie-clover (Maschinski
etal. 2015).

Although Florida prairie-clover is afforded some level of protection where it occurs on public
conservation lands, especially Federal lands, existing regulatory mechanisms vary in strength and
scope, and do not provide substantive protection of habitat at this time (Factor D; Service 2017).
They have not led to a sufficient reduction of threats posed to the species to alleviate significant
threats. State and federal regulations provide a low level of protection for Florida prairie-clover, but
such regulations either do not apply to National Park Service activities or allow for a person to
acquire a permit to destroy, harvest, transport, or sell species.

Several studies have noted potential climatic changes that could impact species like the Florida

prairie-clover, including variability in precipitation and temperature that can cause shifts in

vegetation types, increases in freezing conditions, and increase in intensity and frequency of fire

events (Wanless et al. 2008; Wear and Greis 2012). Additionally, there is expected to be an

increased frequency and duration of severe storms. “Hurricanes and tropical storms can modify
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habitat (e.g., through storm surge) and have the potential to destroy entire populations, physically
washing them away or leaving soil too saline for them to persist” (McLaughlin et al. 2002; Cook et
al. 2004). Direct losses of pine rockland plant populations are expected due to habitat loss and
modification from SLR through 2100. Additionally, changes in regional hydrology designed to help
restore the Everglades ecosystem (e.g., inundation or increased hydroperiods) may have impacts on
the pine rockland habitats. Increased and longer-duration hydroperiods in the areas inhabited by
endangered pine rockland species may lead to a “reduction in the amount of suitable habitat, a
potential reduction in the area occupied, and a reduction in the number of individuals found in ENP
and BCNP” (Gann 2015).The small populations of Florida prairie-clover makes the species
particularly susceptible to negative impacts from climate change (Factor E) due to their limited
ability to recover following a catastrophic climate event (e.g., hurricanes, flooding, etc.).

Climate change threatens to further restrict the pine rockland habitat through sea level rise,
hurricanes, and drought. South Florida has seen 5 inches of SLR in the last 18 years, and various
models have predicted anywhere from 1 to 8 feet in SLR by 2100 (Vargas-Moreno and Flaxman
2010, Zhang et al. 2011, Park and Sweet 2015, Rahmstorf et al. 2015; University of Florida
Geoplan Center 2015). As the sea level rises, the habitat is expected to become wetter and more
saline, change the plant community, and eventually become mangrove habitat. More frequent
storms and king tides will further threaten their habitat (Saha et al. 2011, Bradley et al. 2013). As a
result, pine rockland habitats will likely slowly shift into mangrove and buttonwood ecosystems as
the sea level rises (Saha et al. 2011). Climate change is also predicted to alter rainfall and raise
temperatures in North America by the end of the century, increasing chances of drought and
wildfire (Intergovernmental Panel on Climate Change 2021). Temperatures have already risen more
than 2°F since the beginning of the 20" century with projected increases in extreme precipitation
events as well as extreme drought (Runkle et al. 2022). Florida prairie-clover is at heightened risk to
stochastic weather events due to their reduced and fragmented populations. Unusual storm, tide, or
freezing events have the potential to extirpate populations and result in strong genetic drift.

Populations are small, isolated from one another, and often occur in degraded habitat. Individual
populations are vulnerable to stochastic or catastrophic events because of limitations of dispersal,
cross-pollination (i.e., genetic exchange and maintenance of genetic diversity), and recovery
following a catastrophic event, which increases the likelihood of species extinction or population
extirpations.

Synthesis
Florida prairie-clover is a shrub in the pea family (Fabaceae) with a woody base that is endemic to

the pine rockland, rockland hammock, marl prairie, and coastal berm habitats of southern Florida.
The species is restricted to fifteen (15) populations found primarily in Miami-Dade County with
some populations found in Monroe County. Although it has been extirpated from Palm Beach
County, a population previously thought extirpated in Everglades National Park was rediscovered in
2018. Habitat loss and fragmentation poses the single most significant threat to Florida prairie-
clover populations, as increased spatial distance between populations leads to reduced genetic
diversity and decreased opportunity for pollination, as pollinator species are also subject to the
effects of habitat fragmentation. Habitat fragmentation is anticipated to continue as overall land
development progresses. In addition to fragmentation habitat may be lost through land-use changes,
in appropriate fire management, and impacts from invasive species. The low population numbers of
the species exacerbate threats, as opportunities for survival and recruitment are significantly lower
in small populations. Without significant human intervention in the form of better fire management
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and reintroduction programs, it is likely that Florida prairie-clover faces further declines in the
foreseeable future. We, therefore, recommend it remain listed as endangered.

RECOMMENDED FUTURE ACTIVITIES

Recovery Activities
This species does not have a final recovery plan. In the course of this status review, we have
identified the following potential recovery activities which are included below.

e Continue regular fire prescriptions (every 3-7 years) at R. Hardy Matheson Preserve.
e Identify other occurrences which may be candidates for prescribed fire.

Monitoring / Research Activities

In addition to the continued monitoring of known occurrences, new occurrences ought to be
sought out either through broadscale surveys or restoration.

e Identify new occurrences through broadscale surveys for extant Florida prairie clover
populations. This effort may be aided by education. By teaching the public to
identify and report this species through widely available platforms like iNaturalist
new occurrences may be identified.

Restoration efforts should work to identify new mechanisms of management and areas of
potentially suitable habitat.

e Identify methods to mimic prescribed fire where the application of fire is impractical,
like publicly owned conservation lands embedded within urban communities.

e I[dentify open mesic to xeric shrub communities (pine rockland, marl prairie, coastal
strand, and ecotones between each of these habitats and rockland hammocks) with a
high probability of persistence given sea-level rise projections. Pursue the sustained
restoration and preservation of these sites be they preserves, parks, or private
property.

o One such location may be the Richmond Pine Rockland (Serivice 2017).
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RESULTS / SIGNATURES

U.S. FISH AND WILDLIFE SERVICE
Status Review of Dalea carthagenensis var. floridana

Status Recommendation:

On the basis of this review, we recommend the following status for this species. A 5-year review
presents a recommendation of the species status. Any change to the status requires a separate
rulemaking process that includes public review and comment, as defined in the Act.

___Downlist to Threatened

__ Uplist to Endangered

____ Delist (Indicate reasons for delisting per 50 CFR 424.11):
__ The species is extinct
_ The species does not meet the definition of an endangered or threatened species.
_ The listed entity does not meet the statutory definition of a species.

_ X No change needed
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