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As sea-level rises, low-lying coastal areas
are prone to more frequent inundation and
salt water intrusion
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Coastal wetlands maintain soll elevations within
the intertidal zone through a combination of
physical and biological processes
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Rod Surface Elevation Table
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Brackish Marsh Community
Wetland Elevated CO, Facility

National Wetlands Research Center
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Interactions of elevated atmospheric CO,
and soll factors on biological processes
iInfluencing wetland elevation
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Questions

Can elevated atmospheric CO, influence
vertical marsh building by stimulating
organic matter accumulation?

How do salinity and flooding affect root zone
responses to CO, treatment?




Brackish Marsh Community
Schoenoplectus americanus (C3)
Spartina patens (C4)

Total = 60 mesocosms

Flooded
Intermediate
Drained

Salinity (%o)

Flooding: 3 levels
Salinity: 5 levels
CO,: 380 and 720 ppm

Root zone expansion




Field Plot CO, Study

Smithsonian Environmental Research Center
Chesapeake Bay

choenoplectus Spartina
americanus (C3) patens (C4)
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As sea-level rises, biophysical processes
and interactions with other global drivers

may aid in counterbalancing submergence
of some coastal wetlands.
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WHERE TEMPERATE MEETS TROPICAL:
MULTI-FACTORIAL EFFECTS OF ELEVATED CO,,
NITROGEN ENRICHMENT, AND COMPETITION ON A

MANGROVE-SALT MARSH COMMUNITY
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Acute salt marsh dieback in the
Mississippi River deltaic plain: a
drought-induced phenomenon?
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ABSTRACT

Aims Extensive dieback of salt marsh dominated by the perennial grass Sparting
altemiflora ocourred throughowt the Mississippi River deltaic plain during 2000,
More than 100,000 ha were affected, with 43,000 ha severely damaged. The aim of
this work was to determine if sudden dieback could have been caused by acoincid ent
dronght and toassess the significance of this event with respect to long-term changes
in coastal vegetation.

Index Value

Location Multiple dieback sites and reference sites were established along 150 km
af shoreline in coastal Louisiana, USA

Methods Aerial and ground surveys were conducted from Tune 2000 to Septemn ber

A
2001 to assess soil conditions and plant mortality and recovery. 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 [ 2002 2004

Date
Results Dieback areas ranged in size from -300 m*-5 ko in area with 50-100%

el Blogeog aphy mnrt‘.ﬂityc.\t' plan t.shmts and rhizomes i.n affected zones, Co-ocourring species sw:l?
P - as Avicennia germinans (black mangrove) and funcus meserianus (needlegrass rush)
r- were unaffected. Historical records indicate that precipitation, river discharge. and
mean sea level were umusually low during the previous year. Although the cause of
dieback is murrently unknown, plant and soil characteristics were consistent with
temnporary soil desicoation that may have reduced water availability, increased soil
salinity, and /or caused soil acidification (via pyrite coddation) and increased uptake
of toxic metals such as Fe or AL Plant recovery 15 manths after dieback was variable
(0-58% live cover ), but recovering plants were vigorous and indicated no long-

lasting effects of the dieback agent.

Glabal e olegy

Data Source: NCDC, prepared by . M. Swenson, LSU, 5ep2007

Main conclusions These findings have relevance for global change models of
coastal ecosystems that predict vegetation responses based primarily on long-term
increases in sea level and submergence of marshes. Our results sugpest that large-
scale changes in coastal wegetation may ocowr over a relatively short time span
through climatic extremes acting in concert with sea-level fluctuations and pre-
existing soil conditions.

Keywords
Climate change, disturbance, Louisiana, pyrite, salinity, sea-level, soil acidification,

*Carresponding auther Spartina, USA, wetland.

INTRODUCTION

The negative effects of global climate change on coastal wetlands,
such as salt marshes and mangroves, are gemerally linked to
increased sea-levelrise due to glcial melting and ocean thermal
expansion (dMoCarthy ef al, 20010 This scenario predicts that
rising water levels will excessively submerge coastal wetlan ds and

© 2004 Blackwell Publshing Ltd weww. blackwelipubiishing comigeb

accelerate wetland degradation. The mechanisms controlling the
impact of sea-level rise on ovastal salt rnarshes are relatively well
urderstood iMendeksohn efal, 1963; Day et all, 1993, In contrast,
climatic extremes, which may also have widespread but more
rapid effects on coastal ecosystems, have received little attention.

The perennial marsh grass, Spartima alterniflora Loisel
{zmooth cordgrass), which dominates regularly flooded salt
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