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“Climate change is the transformational conservation 
challenge of our time, not only because of its direct 
effects, but also because of its influence on all the 

others stressors of our wildlife resources.”



But . . .we’re not climate 

scientists, 

what do we see –

stories from the field



coastal South Carolina north 

of Charleston.

Cape Romain 

National 

Wildlife Refuge





• Black Skimmers

• Least Terns

• American

• Oystercatchers

• Wilson’s Plover

• Gull-billed Terns

• Forster’s Terns

• Common Terns

Nesting beach bird impacts



Is it climate change?



Determine the sustainability of coastal ecosystems in the Florida Keys National 
Wildlife Refuges in the face of climate change and other disturbances, including sea 

level rise, hurricanes, storm surge, drought, and fire. 



Florida Keys National Wildlife Refuges

The Refuges provide habitats for 31 federally threatened, endangered, 

and candidate species of which the Key deer, Key Largo woodrat, 

Key Largo cotton mouse, Lower Keys marsh rabbit, Schaus 

swallowtail butterfly, Key tree cactus, Big Pine partridge pea, and 

wedge spurge are found nowhere else in the world. Important 

stopover for migratory passerines.

•Hurricane Wilma storm surge in 2005 

• loss of pines due to saltwater inundation. 

•A half-foot rise in sea level recorded 

• a 70-year period since 1900

• reduced the size of pine rockland 

forest on Sugarloaf Key by 66%

•Storm events cause considerable physical damage to 

beach berms and native vegetation along vulnerable shorelines, 

reducing optimal nesting habitats for sea turtles and shorebirds. 

Courtesy of The Nature Conservancy



Mammals

Key deer 

Key Largo cotton mouse 

Key Largo woodrat

Lower Keys marsh rabbit

Rice rat 

West Indian manatee

Birds

Piping plover 

Roseate tern

Red knot (C)

Reptiles

American crocodile

Eastern indigo snake 

Green sea turtle 

Hawksbill sea turtle 

Leatherback sea turtle 

Loggerhead sea turtle               

Fish

Smalltooth sawfish

Key silverside (SSP)

Mangrove rivulus (SSP)

Invertebrates 

Schaus swallowtail butterfly

Stock Island tree snail

Elkhorn coral

Staghorn coral

Bartram’s hairstreak butterfly (C)

Florida leafwing butterfly (C)

Miami blue butterfly (C)

Plants

Garber’s spurge                                 

Key tree-cactus

Big Pine partridge pea (C)

Blodgett’s silverbush (C)

Florida indigo (C)

Florida semaphore cactus (C)

Sand flax (C)

Wedge spurge (C)

(C) =  USFWS Candidate for listing              

(SSP) = NOAA Species of Special Concern

Federal Threatened & Endangered Species in the Florida Keys



Rice Rat 

(Oryzomys palustris natator)

Lower Keys Marsh Rabbit

(Sylvilagus palustris hefneri)

Freshwater wetland, salt marsh & 

transitional habitats



Florida leafwing butterfly 

(Anaea troglodyta floridalis) 

Bartram’s hairstreak butterfly 

(Strymon acis bartrami) 

Pine rockland forest



The response – integrating and developing the science:

Vero Beach Field Office

 small team focused on tracking 
the relevancy of climate change 
information both nationally as 
well as locally.  

 developed climate change 
language for our various 
programs reports, biological 
opinions.  

 in partnership with USGS, 
alternative futures work by MIT 
as well as the climate envelop 
modeling.  

 participated in the Florida 
FWCC pilot project of combining 
the MIT alternative futures with 
the TNC vulnerability 
assessment methodology. 



Project Title Organization Principal Investigator(s)

Development of high resolution LIDAR-derived digital terrain map 

and vegetation classification for modeling past vegetation change 

and future sea level rise scenarios

International Hurricane 

Research Institute, Florida 

International University

Keqi Zhang 

Plant community response to interactions between disturbance 

regimes, sea-level rise, and hydrology 

Southeast Environmental 

Research Center, Florida 

International University

Danielle Ogurcak & Mike 

Ross

Analyzing sediment records and slash pine tree rings to establish 

fire history and vegetation change in pine rockland habitat 

Laboratory of 

Paleoenvironmental 

Research, University of 

Tennessee

Sally Horn & Henri Grissini-

Mayer

The role of fire in marsh and buttonwood ecosystems and the 

abundance of rare plants in coastal habitats in the Lower Florida 

Keys 

Institute for Regional 

Conservation

Keith Bradley

Post-hurricane responses of rare plant species and vegetation in 

pine rocklands of the Lower Florida Keys

Institute for Regional 

Conservation

Keith Bradley

Developing a fire behavior model for the Florida Keys to enhance 

application of prescribed fire in tropical fuel types

National Fire Sciences 

Laboratory, U.S. Forest 

Service

Matt Jolly

Geophysical investigation to evaluate current extent of freshwater 

lens on Big Pine Key and recommendations for long-term 

monitoring strategy

TNC & GeoView Mike Wightman

Vulnerability of Key silverside fish & their habitats to sea level rise Chuck Getter

Assessing impacts on populations and taking conservation steps 

for the endangered Key tree cactus

Fairchild Tropical Botanic 

Garden

Joyce Maschinski

Potential impacts from sea level rise on wading bird foraging 

ecology on the backcountry tidal flats 

Florida Atlantic University Dale Gawlik

Sustainability of coastal wetlands in the Florida Keys National 

Wildlife Refuges in the face of climate change and other 

disturbances, including sea level rise, hurricanes, storm surge, 

drought, and fire. 

Coastal Plant Ecology 

Laboratory, University of 

Louisiana-Lafayette

Mark Hester



 All pertinent questions and research topics 

based on solid, long term observations, by 

smart land managers and biologists . . . .

– What about the landscape context of their 

management questions?



form follows function . . 

 In response 

– to the need to address questions from the field and to provide an 
ecosystem/landscape context . .

– the lack of a landscape scale framework in which to conduct 
conservation science and its application that integrates all priority 
taxa and climate change scenario planning. . .

 Sam Hamilton (then Director FWS) asked the FWS 
National Climate Team to propose a “joint venture-like 
idea”  . . .



Origin

 Landscape 

Conservation 

Cooperatives (LCCs) 

developed in the FWS 

Climate Change 

Strategic Plan, 

supported by FWS 

National Science 

Team



Origin

 LCCs recognized as 

U.S. Department of 

Interior priority with 

DOI Secretary 

Executive Order

Climate Change – DOI 
Secretarial Order 
No. 3289



Landscape Conservation 

Cooperatives (LCCs)

 What are they:

– Self-directed 

– Conservation science partnerships

– Based on an agreed upon geography

– To provide the science to inform land use and 

land management actions

– With the objective to sustain cultural and natural 

resources within that landscape



Landscape Conservation Cooperatives 



Landscape Conservation Cooperatives

Caribbean 

LCC



Map of SE LCCs

Caribbean LCC



Peninsular Florida 
Landscape Conservation Cooperative



LCCs are true cooperatives, formed and 

directed by land, water, wildlife, and cultural 

resource managers and interested public and 

private organizations.

PFLCC  Interim Structure

Core Team:  

FWS, FWC, TNC, FDACS

Interagency Coordination Team:  

FWS, USGS, NPS, FWC



PFLCC  Vision

“An integrated partnership venture that uses a strategic, 

adaptive, science-informed process to identify and manage 

priority species and habitats, and achieve coordinated 

conservation at a landscape scale in response to climate 

change and other threats.”



Peninsular Florida LCC progress:

the emerging science response to climate and other stressors

 Coordinator selected (Tim Breault), start date June 19, and for now, 
working from FWC office in Tallahassee. 

 The LCC Coordinator position supported by FWS and state for at least 
2 years, beyond that either appropriated or partnership funding.

 If the Florida LCC follows national trend in LCCs, the a science 
coordinator may be hired next FY, pending funding and partnership 
priorities.

 This fiscal year (2011), FWS will contribute $200 k for the partnership 
to help develop science products for the FL conservation community.  





Last thoughts
 CSC and LCCs are a 

framework or tool supported to 
achieve more effective 
conservation – it is a 
framework and a tool only, not 
the ultimate objective.

 The framework can only be 
improved by use, then 
modification and adjustment to 
ecoregional culture and 
conditions. 

 Fish and wildlife 
biologists/ecologists are not 
climate scientists; need to 
consider climate factors that 
limit species populations and 
ask the right questions of the 
climate data and the climate 
scientists – working together.


