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SLR & Lower Keys land surface in last 8000 years 
(from Lidz & Shinn 1991, Lidz 2006 )
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Sea level increase of ~20 m in last 8K yrs



Keys terrestrial biota
1. Plants – primarily West Indian origin, species tha t could disperse by long 

distance means since glacial maximum

2. Animals – primarily temperate in origin from SE US  via the Florida peninsula, 
but living in a warmer environment than most of the ir close relatives, are often 
smaller with relatively long appendages.

3. Recent isolation by water over last ~5K years has  allowed evolution of 
numerous endemic taxa to the subspecies or varietal level

Big pine partridge pea ( Chamaecrista lineata
var keyensis ) – Candidate for federal listing 

status since 1999

Key deer  ( Odocoileus virginianus clavium )-
Federally Endangered, 1967
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Physiography of lower Keys vegetation mosaic

Ross et al. 1992



Evidence of environmental change on Sugarloaf Key–
pine snags in buttonwood woodland

1. Surveyed topography along 
woods road network

2. Developed current (1991) 
vegetation map

3. Interpreted vegetation from 
historical aerials (1935, 1959, 
1971)

4. Searched for pine snags in each 
50 x 50 m cell to edge of island

1. Surveyed topography along 
woods road network

2. Developed current (1991) 
vegetation map

3. Interpreted vegetation from 
historical aerials (1935, 1959, 
1971)

4. Searched for pine snags in each 
50 x 50 m cell to edge of island

Sampling methods



Recession of Sugarloaf pine forest (toward the 
interior of the island, toward higher elevations)

Ross et al. 1994



Projected habitat change with sea level rise on 
Sugarloaf Key

Ross et al. 2009



Hurricane Wilma, October 24 th, 2005

Windfield at landfall on 
South Florida mainland

Storm Surge several hrs 
later in the lower Keys



Sugarloaf Key

Big Pine Key

Wilma-related mortality: Sugarloaf Key, 70-100%; Bi g Pine Key, 10-90%

Survival v. elevation, both islands

Big Pine Key
Sugarloaf Key - North
Sugarloaf Key - South

Ross et al. 2009



Sea level rise (a ramp disturbance) alters longstanding 
regimes of fire and storm surge (pulse disturbances), with 

consequences for landscape pattern

Should sea level rise another foot (probably less),  this confluence of 
disturbances will signal the end of freshwater-depe ndent communities 

and species in the Keys.

Ross et al. 2009



1. Local Prong – Identify & defend core areas in exis ting 
Refuges (fire management, intra-island translocatio ns)

2. Regional Prong – Expand conservation planning hori zon 
outward in time and space …. “assisted colonization ”?

What to do? 
Two-pronged planning for coastal Refuges



A simplified list of pros and cons of “assisted col onization”

YES!!

1. Imminent threat of 
climate change and 
SLR to biodiversity - a 
mass extinction of 
species

2. Species movements 
are likely to occur 
anyway, and should 
be based on best 
science

3. Legal and moral 
impossibility of doing 
nothing

NO!!

1. Experience with 
invasive species 
testifies to potential 
harm at recipient sites

2. Ecological models to 
support risk 
assessment are not 
adequate to the task

3. Redirection of limited 
conservation funds

4. Difficulty in building 
political and scientific 
consensus 



The unlucky source 
community

The refugees

The potential refugia

Everglades National Park

Bahamian pineyards

The second prong: a 
conservative, unappealing, last-

resort alternative:

1. Translocation of a subset of 
animals/plants into communities where 
close relatives (subspecies or variety) 
already occur.

2. Introgression into the native population 
would almost certainly occur, but 
genetic variation would be retained.



Wrenching choices, indeed!


