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-­‐‑

-­‐‑
-­‐‑

change.  If  our  grandchildren  are  to  be  able  to  appreciate  these  natural  ecosystems  in  
-­‐‑

engineering  of  the  landscape.

Key Findings

-­‐‑

reefs.  
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concentrations  in  the  atmosphere.

  

draining  the  SE  coastal  plain.  
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-­‐‑

   -­‐‑
tions  of  cold  temperatures  caused  by  climate  change.

  
rare  longleaf  pine  savannas  of  the  SE.  

  

2  emissions  
2

  

  

impact  on  natural  ecosystems  during  the  coming  century.  This  aspect  may  also  have  
the  greatest  policy  relevance  because  society  has  the  ability  to  control  or  regulate  

-­‐‑

-­‐‑

study.  Available  research  suggests  that  future  policy  and  management  activities  may  
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11.1 Background

In  this  chapter,  the  major  ecosystems  of  the  SE  and  Caribbean  region  are  discussed,  

Not  all  natural  ecosystems  of  the  SE  are  discussed,  only  those  that  are  considered  to  
be  most  vulnerable  to  changes  in  the  hydrologic  cycle  as  a  result  of  changes  in  tem-­‐‑

-­‐‑

assessments  of  climate  change  in  the  SE.  
-­‐‑
-­‐‑

-­‐‑

-­‐‑

11.2 Southeastern Freshwater Aquatic Ecosystems

-­‐‑
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Streams, Rivers, Lakes and Reservoirs

-­‐‑

2

Figure 11.1   Maritime forests on some of the few remaining, relatively intact barrier islands of the 
Southeast, for example on Ossawbaw Island, GA, are vulnerable to climate change through the 
devastating impact of winds, surge, salt spray, and shoreline erosion from hurricanes and sea level 
rise. This artistic rendering by Philip Juras (Passing Storm, 2009, oil on canvas) shows remnants of the 
maritime forest now in the intertidal beach zone.
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-­‐‑

-­‐‑

-­‐‑

-­‐‑

-­‐‑

both  marine  and  estuarine  habitats  as  adults  and  reproduce  in  coastal  rivers  along  the  
-­‐‑

-­‐‑
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-­‐‑

life,  are  also  of  particular  concern  as  their  southern  range,  limited  by  temperature,  is  
-­‐‑

-­‐‑

-­‐‑

dynamics  that  have  not  previously  been  observed.  Currently,  many  species  declines  

-­‐‑

-­‐‑

loading  from  agricultural  and  urban  areas  may  result  in  algal  blooms  that  alter  food  

-­‐‑

-­‐‑
-­‐‑

peratures.  Non-­‐‑native  subtropical  and  tropical  species,  including  many  species  already  

-­‐‑
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-­‐‑

11.3 Southeastern Savannas

-­‐‑

-­‐‑

-­‐‑

-­‐‑

  peat  moss  and  dead  peat  have  

-­‐‑

-­‐‑
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and  burning  of  drier  vegetation  and  peat,  as  in  other  peatland  ecosystems  throughout  

-­‐‑

-­‐‑

  and     and  
-­‐‑

tem  productivity  in  forests  across  a  range  of  soil  moisture  types  and  found  that  severe  
-­‐‑

Figure 11.2   Longleaf pine savanna of the southeastern Coastal Plain. This forest is actively managed 
through controlled burns on the Fort Stewart Military base in Georgia. Species diversity is particularly 
high in these ecosystems. While warmer winter temperatures may benefit the longleaf pine ecosystem 
in the northern range margin, the majority of longleaf pine savannas likely will fare less well due to 
increasing summertime droughts. (Photograph by Charles Hopkinson.)
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-­‐‑
   -­‐‑

11.4 Southeastern Freshwater Marshes and Swamps

-­‐‑

continually  isolated  or  connected  via  ephemeral  streams.  Land  use  changes  for  urban-­‐‑

-­‐‑
-­‐‑

temperature  

and  catchment  hydrology  predicted  by  global  climate  models  include  increasing  fre-­‐‑

-­‐‑

-­‐‑
-­‐‑

change.  The  vast  amount  of  carbon  stored  in  the  peat  soils  of  the  pocosins  and  Ever-­‐‑

-­‐‑
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2,  N2 4,  depend  not  

-­‐‑
-­‐‑
-­‐‑

-­‐‑

-­‐‑2

-­‐‑
-­‐‑

Carolina Bays 

-­‐‑

-­‐‑
-­‐‑

Pocosins 
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4

2  increased  greatly  in  aerobic  soils  under  drought  conditions-­‐‑-­‐‑a  climate  

4  release  to  the  atmosphere  
2  and  N2

4 2  release  from  dryer  soils  and  seasonal  
2

Southern Bottomland Swamp Communities 

-­‐‑

-­‐‑
  

Everglades 

The  successional  dynamics  of  the  Everglades  are  mainly  controlled  by  the  interaction  of  
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-­‐‑
spp.

-­‐‑
-­‐‑

more  pronounced  physiological  limitations  to  inundation  depth,  duration,  or  both,  and  

-­‐‑

Figure 11.3   Nymphaea open water slough surrounded by Sawgrass (Cladium jamaicense) in the 
central Everglades. The peat depths are 1.8 m at this site. Wetland prairies such as these are highly 
vulnerable to changes in the hydrologic cycle. While these systems are currently strong carbon sinks, 
under a warmer and drier climate they could become carbon sources emitting powerful greenhouse 
gases such as CH4, in addition to CO2. (Photograph by Curtis J. Richardson.)
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11.5 Southeastern Tidal Marshes and Swamps

-­‐‑

that  drain  to  the  coast.  The  magnitude  of  ecosystem  services  provided  by  these  sys-­‐‑

-­‐‑
.

induced  degradation  of  natural  systems,  are  predicted  to  disappear  at  an  accelerat-­‐‑

-­‐‑

-­‐‑

-­‐‑

-­‐‑
  et  al.  2002,  Mudd  et  al.

  

to  accelerate  SLR  in  the  coming  century  resulting  in  a  sea  level  increase  of  up  to  2  m  or  
  et  al.

Richardson  et  al. -­‐‑

  et  al.  2009,  
     

  

  et  al.    -­‐‑
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  et  al.

-­‐‑

  et  al.
-­‐‑

ing  storm  energy  and  their  loss  leads  to  the  increased  vulnerability  of  human  structures  
   -­‐‑

Climate  models  predict  greater  interannual  variability  in  temperature  and  precipita-­‐‑
-­‐‑

coast.  Changes  in  precipitation  regimes,  storms  and  anthropogenic  alterations  of  fresh-­‐‑
-­‐‑

Figure 11.4   Tidal salt water marshes and swamps, such as this Spartina alterniflora marsh near 
Sapelo Island, GA, are particularly vulnerable to sea level rise. If they are unable to build in elevation as 
rapidly as sea level rises, they will revert to open-water areas. Salt marshes are critical habitats for most 
of the commercial fisheries of the SE USA. (Photograph by Christopher Craft.)
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-­‐‑
ganic  carbon  by  stimulating  microbial  decomposition,  especially  sulfate  reduction,  and  

  

   -­‐‑
2 4 -­‐‑

  et  al.  1999,  Giblin     

-­‐‑

  

     

  et  al.  2004,  Langley  

2

   -­‐‑
-­‐‑

munities  respond  to  climate  change.
-­‐‑

  

-­‐‑

  et  al.  2004,  Silliman   -­‐‑
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-­‐‑
  

        

  

  

and  feeding  activities  destroy  root  systems  and  depress  soil  accretion  leading  to  ero-­‐‑
  

  

storm  events  may  aid  in  the  spread  of  invasive  propagules,  and  repeated  hurricane  
-­‐‑

terparts,  for  instance     over     

Figure 11.5  Tidal freshwater forest along the Satilla River in coastal Georgia. These forests are 
particularly vulnerable to salt water intrusion that occurs with sea level rise. Vegetation likely will be 
replaced by salt tolerant marsh species, such as Zizaniopsis sp. During the transition these environments 
can emit high rates of greenhouse gases, including CO2 and CH4. (Photograph by Christopher Craft.)
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aggressive  invasive  species,     and  
  

-­‐‑
  

     

Sea  level  rise  is  facilitating  mangrove  encroachment  on  the  salt  marsh  dominant  species  

  et  al.  2010,  Krauss  
Though  there  is  some  evidence  that  mangroves  may  build  elevation  in  response  to  SLR  

  et  al.  
  

recreational  activities.  

Craft  
-­‐‑

Many  of  these  species  rely  on  the  preservation  of  an  entire  estuarine  landscape  because  

     

  et  al.  2010,  
van  de  Pol  

  

Recent  model  simulations  suggest  the  combined  impacts  of  accelerated  SLR  and  

  et  al.  2009,  

  et  al.  2009,  Geselbracht  

rivers  to  the  ocean.  

11.6 Coral Reefs of the Southeast USA

-­‐‑
-­‐‑
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-­‐‑

-­‐‑

-­‐‑

Figure 11.6   Location of coral reefs in the SE USA including Flower Garden Banks (FGB), Florida 
Middle Grounds (FMG), Pulley Ridge (PR), Dry Tortugas (DT), Florida Keys (FK), Biscayne (B), southeast 
Florida reefs (SEFL), Gray’s Reef (GR), Navassa Island (NI), Puerto Rico (PRR), and US Virgin Islands 
(USVI). Orange areas are coral reefs from ReefBase (http://reefgis.reefbase.org/).
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-­‐‑

  and  

-­‐‑

-­‐‑
-­‐‑

-­‐‑

There  is  active  investigation  and  research  of  climate  change  impact  on  corals  and  

2

-­‐‑
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-­‐‑

altering  the  habitat,  increasing  turbidity,  and  increasing  nutrient  concentrations  from  

-­‐‑
-­‐‑

-­‐‑

-­‐‑

st  

11.7 Summary

-­‐‑
-­‐‑

deposition.  
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-­‐‑

4  and  N2

-­‐‑

-­‐‑

-­‐‑

-­‐‑

-­‐‑

-­‐‑

-­‐‑

4 2  and  N2
dry  conditions.  

2

2
-­‐‑
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-­‐‑
tation  rates  and  their  adjacency  to  upland  areas.  

regions  of  the  SE.  

-­‐‑

damage.  

the  reef,  especially  so  if  the  reef  has  limited  ability  to  build  vertical  elevation.  In  addi-­‐‑

can  degrade  these  environments.
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