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Global and Local Perspectives

World Conference on Ecological Restoration
Cape Town, South Africa 2019

Restoration site, No Name Key
National Key Deer Refuge, FL, USA



George Washington Turner

Thelma Turner

Hedwig Rutzke birthplace

My ancestors arrived in 1910 as 
agricultural pioneers. Miami-Dade 
County had just 11,933 residents.



My Aim is to

• Discuss the status of the pine rockland ecosystem in South 
Florida

• Introduce the “Expanding The Footprint” concept and the 
Pine Rockland Business Plan.

• Explain why we must aspire to more pine rocklands, not 
less, and why “Business as Usual” leads inevitably to loss.

• Discuss the PRBP in relation to the SER International 
Principles and Standards for the Practice of Ecological 
Restoration. 



Pine Rockland Loss in South Florida



Also Big Cypress by some accounts



Courtesy of  Jennifer Possley, FTBG

Miami-Dade County Maps

Courtesy of Barbara and Terry Glancy via the www



Large Scale Clearing

Coral Gables, 1922. https://www.floridamemory.com



Extent of Pine Rocklands outside of Everglades National Park
From Loope et al. (1979) and subsequent

Rock plow, 
urbanization

Conservation

Settlement

<2% remaining



Continuing Issues: Pine 
Rockland Loss and 
Community Response



Adapted from  FTBG

Vascular Plant Taxa
(Gann 2018 unpublished)

MRR Pine Rocklands
Estimated native taxa – 420

Unique Taxa
Long Pine Key – 4
Biscayne Pinelands - 119
Southern Biscayne – 5
Northern Biscayne – 52

S FL Endemics*
In Pine Rocklands – 28
On MRR only – 11
Outside LPK only - 7
Southern Biscayne only – 2
Northern Biscayne only – 2

Northern Biscayne

Southern Biscayne

Network of Public and Private Conservation Areas



Losses on Big Pine Key

From Zhang K, Ross M, Ogurcak D, Houle P. 2010. Lower Florida Keys Digital Terrain Model and 
Vegetation Analysis for The National Key Deer Refuge. U.S. Fish and Wildlife Service National Key 
Deer Refuge, Big Pine Key, FL.



Pine Rocklands in the Florida Keys

Jim Snyder Jim Snyder



Management and Restoration



There are never enough resources or support
so we are continuously losing ground

Prescribed Fire



Native Hardwoods and Palms



Slash Pine Density and Cover



Expanding Exotics and 
Native Vines



Species Loss



Habitat destruction causes most extinctions, 
especially in the early stage of habitat 
fragmentation and degradation.

Here are two examples of pine rockland extinctions 
in South Florida, one regional, one global.

Varronia bahamensis (t)
Tephrosia angustissima (r)



Wilcove 1986

But fragmentation leads to more inexorable loss



Extinction Debt 
refers to the time delay between the impact 

of environmental changes and the time 
species go extinct. 

(from Tilman et al. 1994)

Following Habitat 
Destruction The Debt 

Must be Paid



Some species and groups go faster.



Some go slower.



Dark Diversity 
refers to the missing portion of a species 
pool for a given habitat in a given region. 

(from Pärtel et al. 2011)

Following Extinction 
The Debt Paid Should 

be Measured



Possible Plant 
Extirpations Across 
All Pine Rocklands 

in South Florida

Agalinis obtusifolia
Asclepias connivens
Bletia patula
Chloris elata
Chrysopsis linearifolia var. dressii
Clitoria mariana
Crocanthemum corymbosum
Cuscuta americana
Desmodium strictum
Gymnopogon brevifolius
Indigofera caroliniana 
Melochia tomentosa
Phaseolus polystachios var. sinuatus
Polygonella ciliata
Polygonella gracilis
Sabal etonia
Salvia micrantha

Sericocarpus tortifolius
Solanum chenopodioides
Spiranthes amesiana
Tephrosia angustissima 
Tephrosia chyrsophylla
Tillandsia x smalliana
Warea carteri



Thinking Big



To Give Credit Where It Is Due

Possley 2015





IRC’s Pine Rockland Initiative
Private Pine Rockland Owners’ Summit, October 2018



Restoration 
Opportunities 

refers to the restoration of both the extent 
(e.g. expanding the footprint) and the 

quality (e.g., integrity) of pine rocklands, 
including degraded or “transitional” 
pinelands not currently measured.  

What do we really have?

If We Don’t Ask For 
What We Need
We Won’t Get It



US Fish and Wildlife Service, TNC, IRC, Miami-Dade County, FTBG + 



Pine Rocklands Are Resilient

Cleared, c. 1970 or earlier 



Degradation versus Destruction

Florida City, 2018



Stipulation –
We can’t fix everything
(e.g., sea level rise).



Opportunities: Scraped Sites 

Richmond Pine Rocklands National Key Deer Refuge



Opportunities: Highly Fire-suppressed or “Transitional” Pinelands 

National Key Deer Refuge Florida City Pineland



Opportunities: Other Highly Degraded Sites 

North Edge, Sunny Palms



Proof of Concept



Firebreaks & Restored Scraped Sites

Long Pine Key, Everglades National Park Former Scraped Site, SOCSOUTH



Hole-in-the-Donut
Everglades National Park



From Krueger, unpublished

Nixon Smiley Pineland Preserve



Zoo Miami



Opportunities: Urban Sites 



New Tools and Methods

Skid Steer with Forestry Mulcher Billy Goat Brush Cutter



7-2018

7-2019

1-2019

1-2020

SOCSOUTH



Research and Planning Tools



Integrating Research and 
Management Around Key 
Issues: e.g., Dispersal, 
Pollination, Species Rarity 
and Loss









From Gann et al. 2019. 
International Principles and Standards for the Practice of Ecological Restoration.

RESTORATION TARGETS
Reference Models,

Ecosystem Attributes &
The Recovery Wheel











The Choice
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