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Rather than focusing on charismatic animals or plants with narrow 
global ranges, IRC seeks to protect, restore and manage all 
biodiversity on a regional basis, and to prevent regional extinctions 
of rare plants, animals and ecosystems. All conservation is 
ultimately local.



SER advances the science, practice and policy of 
ecological restoration to sustain biodiversity, improve 
resilience in a changing climate, and re-establish an 
ecologically healthy relationship between nature and 
culture. All conservation is also global.



Collaborate, Collaborate, Collaborate!



My Objective is to accomplish 3 things

• Review what we know about plant conservation and extinctions in Broward County.

• Explore the potential direct and indirect effects of climate change, and what that 
means for the remaining ecological and botanical resources in Broward County.

• Have a conversation about things we can do to move forward in a positive and 
meaningful way.

• Photographers: Keith Bradley, Richard Brownscombe, Dennis de Zeeuw, George Gann, Shirley Denton, Roger Hammer, Jimmy Lange



Gordonia lasianthus (BONAP.org)

Oncidium ensatum (GBIF.org)

K. Bradley

C. McCartney

South & North Range Limits in South Florida



South Florida and Florida Endemics,
>110 taxa in South Florida, of which >30 
have been recorded in Broward County

Euphorbia conferta
(Chamaesyce conferta)



From: Myers et al. 2000.  Biodiversity Hotspots for Conservation Priorities.  Nature.  44% of plants and 35% of vertebrate animals in 25 hotspots covering 1.4% of 
global land area. 

Conservation Geography of South Florida



North American Coastal Plain Global Hotspot
Noss et al. 2014



Davis, 1943



• Everglades transformation
• Coastal development & 

erosion
• Destruction of critical upland 

habitat in the interior



What we have to work with



>50% of region in conservation; CBD 2020 Protected Areas Target = 17%. 



Nature Needs Half
846 Ecoregions, Protect 50% by 2050



Conservation lands along the Atlantic Coastal Strip 
are few and scattered

Broward County Conservation Areas



The Floristic Inventory of South Florida 
1995 – present

SOME QUESTIONS
• Are very small, fragmented conservation areas 

important?
• How well does the current conservation system 

protect rare vascular plants?
• Have there been regional extirpations?



Online since 2001
>400 Conservation Areas

>2500 Species



Rare Plants of South Florida published

o About 1,435 native plant taxa in South 
Florida.

o About 1/4 either critically imperiled or 
possibly extirpated (the super rare).  Only 
1/4 were thought to be secure.  About 8% 
were reported as possibly extirpated.

o The importance of both large and small 
conservation areas were documented.

o Patterns of rarity were explored 
(Pteridophytes, epiphytes, tropical plants)

2002



Confirmed or hypothesized locations of SOMCs in Everglades National Park

About 2/3 of SOMCs are found only in 
the interior of the park.

Only 10% of SOMCs are found 
exclusively in wetlands.



56% of SOMC’s occur in hardwood hammocks.



Flora of Broward County
(today’s numbers)

731 native taxa
10-20% are likely extirpated already

Working list of 150+ taxa in need of review
*******

Extirpations in South Florida
(2002-present)

6%, slight increase expected

Extirpations in Florida Keys
(2007-present)

13%, likely to go up

Asclepias lanceolata

Calopogon multiflorus

Bidens laevis

Calopogon multiflorus

Pleopeltis astrolepis

Carya floridana



Quercus x succulenta (Q. 
geminata x Q. minima). 
Collected once in 1903 by 
John Kunkel Small and Joel J. 
Carter in a pineland in Fort 
Lauderdale (1044, NY). 

Discovered in Sarasota 
County in 2008 by Alan 
Franck.  

Pleopeltis astrolepis. Discovered 
by Dan Austin in Parkland in 
1976, but extirpated by 1986.

Two South Florida Extirpations



• Conservation has traditionally relied solely on observed local diversity.
• Species that are absent from an ecosystem but which belong to its species pool are 

called  ‘dark diversity’. 
• Recognizing local and dark diversities enables biodiversity comparisons between 

regions, ecosystems and taxonomic groups.
• Dark diversity can also be used to counteract biodiversity loss and to estimate the 

restoration potential of ecosystems.
• The local:dark diversity ratio can be calculated and can be a useful tool.



An example of Dark Diversity in Broward County



Unlike Miami-Dade County and 
the Florida Keys, Broward 
County was not well botanized 
prior to development.

The historical species pool was 
probably much bigger than we 
realize.

Miramar Pineland area
1963 and today



Thus, new discoveries are to be expected

Spiranthes vernalis, discovered in Broward County by 
Richard Brownscombe & Chuck McCartney, 2018

(more dark diversity)



Major Causes of Local 
Species Extinctions

in South Florida, 
Including Broward County

Historically
Habitat destruction

Poaching
Drainage 

Now
Invasive species
Fire suppression

Water quantity and quality
Fragmentation effects

(e.g., loss of pollinators, 
inbreeding depression, 

stochasticity)
Sea level rise

Near Future
Now + Climate change Sericocarpus tortifolius



Early(er) Climate
Change Models

2001-2002



THE FLORIDA PLANT SPECIES -
CLIMATIC ENVELOPE MODEL 
(from Crumpacker et al.)

Winter and summer 
temperatures, overall moisture 
balance and dry-season 
precipitation have important 
direct and/or indirect effects 
on the natural distribution of 
many important native, woody 
plant species in Florida.

A climate-envelope is the 
climatic space corresponding to 
the geographical range of a 
species (community, type, etc.). 
The basic assumption is that a 
species will not grow at a place 
if the local value of any climatic 
variable exceeds that used to 
define its envelope.

So what will fill this space and functional role?



not 
Gumbo-limbo!

…and tropical species march north



In Rare Plants of South Florida (2002), we annotated many species with this 
message:

“This is a temperate species at the southern end of its range, and may have always 
been rare in South Florida.” And if just one of two localities were known, we were 
modest in our recommendations for active restoration.   

Polygonella pinicola
(P. gracilis)



Major Points Here

• Ecological restoration is included in the array of 
potential human responses to climate change. 

• The usefulness of historical ecosystem 
conditions as targets and references must be 
set against the likelihood that restoring these 
historic ecosystems is unlikely to be easy, or 
even possible, in the changed biophysical 
conditions of the future. 

• This discussion has only been amplified as time 
has gone on.

Without Ecological Restoration to Counter Degradation
Extirpations and Extinctions Will Continue



“…adopting a reference ecosystem should
not be viewed as an attempt to immobilize 
an ecological community at some point in 
time, or to ‘turn back the clock’. Rather [it] 

is to optimize the potential for local 
species and communities to recover 

through well-targeted restoration actions 
and continue to reassemble and

evolve in the face of change.”



First revision due out by the end of 2018

Among other items, we are:

Considering provenance issues – note that 
this pertains within species (‘assisted 
migration’ is largely not accepted).

From Nany Shaw, USFS: “Trailing edges of a 
distribution relative to climate change are 
most vulnerable to loss of a species. 
Longevity, dispersal, breeding system etc., 
determine ability to adapt/migrate. When 
sourcing, consider material from currently 
adapted sources plus sources adapted to 
projected near future conditions to 
hopefully provide current adaptation plus 
ability to adapt.”

In other words, for us local propagules + 
propagules from the south is better than 
propagules from the north.

The International Standards is a Living Document



Two Slides from



And on Ecological Resilience

D. Falk, 2018



“Even if complete ecosystem recovery is reached, disturbed ecosystems 
typically incur decades of lost biodiversity and ecosystem function such 
as carbon and nitrogen cycling.” Media Release – SESYNC, 2017



WHAT???



Current Taxodium distichum
Models in USDA

Climate Change Tree Atlas



What to Expect
(from Dennis Hardin 2007)

Predict northward movement of species with warming
•contraction of southern boundaries of temperate species
•expansion of northern boundaries of subtropical species
•no changes for some species (e.g., saw palmetto)?

Natural movement of species may be slow, less than 200 km/century at most, 
perhaps more in the range of 20-50 km/century.

Movement of species will be complicated or prevented by 
•Fragmentation due to development
•Competition from non-native invasive exotics
•Competition from native invasive species (weeds)
•Diseases and insects, both native and exotic
•Filtration and inertia of existing stands
•Ecotypic/genetic variation
•Fire
•Soil variation

Predict changes in plant community composition, structure and function.
Predict losses of biodiversity and resulting ecological and economic impacts.



Back to the Future
(in Broward that is)



1/3 of flora? 97% of flora

Broward County Regions
and Proportions of the Native “Local Diversity”



Lycopodiella cernua (L.) Pic. Serm. var. cernua
Nodding club-moss 

Tropical and Widespread Species Are Not Immune From Local Extinction



Royal Palm Beach Pines



But Temperate Species Are 
Really at Risk
(today’s numbers)

About 1/3 of the Broward are temperate
species at the southern ends of their 

ranges, or peninsular Florida endemics.

20-30% of those species are likely 
extirpated already

Working list of 70+ taxa in need of review

So these species have already been hard hit 
by development and degradation, before 

the effects of climate change are really felt.

Asclepias lanceolata Carya floridana

Calopogon multiflorus Eryngium aromaticum



Asclepias lanceolata

Itea virginica



Our Issues (to name a few)

• Habitat destruction
• Collecting and poaching
• Destruction of natural 

hydrology
• Urbanization and 

fragmentation
• Coastal erosion
• Invasive species
• Fire suppression
• Loss of pollinators and 

dispersers
• Sea level rise
• Extreme weather
• Climate change
• Ignorance
• Apathy
• Greed

Catopsis floribunda



Our Solutions (in part)

• We document the extinction of species and the destruction of 
ecosystems, the depletion of rare species and the degradation 
of habitats

• We acquire protected areas and write management plans
• We fence, collect, grow, plant, chop, burn, spray, weed, 

bulldoze, rip, tear, water, augment, reintroduce and garden
• We learn, study, collate, disseminate and experiment
• We develop tools and new technologies
• We educate, volunteer, advocate and protest
• We hope and plan for a better future



Some Things To Consider



Humility is important.  
What we know today 
may not be what we 
understand tomorrow.

Carica papaya



We must aspire to More!



All restorative activities matter, no matter how small. But some activities many 
not be restorative at all (e.g., some mitigation, afforestation of native savanna).



Identify Opportunities 



Use Available Tools
(and make them better!)

How Does It Work?

• County Lists – Ecological 
generalist with broad ranges 
(95% rule)

• ZIP Code Lists – Ecological 
generalists + generalists within 
local habitats

• Habitat Lists – Generalists + 
habitat specialists within 
historical range within ZIP 
CodeAnd Thank You Broward County!



Lancewood – Nectandra coriacea

Plan for Change (e.g., Climate Change and Sea Level Rise)



West Indian Mahogany
Swietenia mahagoni

And Be Thoughtful



Be Creative and Have Fun



Celebrate Success!

Delray Beach c. 1980,
Delray Beach 2016



Play the Long Game



Thanks!
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