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Abstract: Salt marsh restoration and creation are a negesisite this ecosystem plays many important
social, cultural, economic and ecological functiand it has been destroyed or degraded all ardvendiorid.

In addition, salt marsh creation and restoratioty ima used to affront the negative consequencedaifac
Climate Change and to reduce greenhouse gasdes atrhosphere. Thus, salt marsh bioengineeringbmay
used to reduce deleterious effects of flooding &svafter torrential rains or the impacts of storsea level
rise and hurricanes on coastal areas. On the b#iret, the creation and restoration of Europeamsaishes
using native species such &partina maritima(small cordgrass) may be used as a mitigatiorteslyaS.
maritimaat the channel banks where the marsh surfacebigised develops non-successional stands that last
for decades. Thus, the restoration of degradednehdmanks converts open mudflats iStomaritimaswards
where it reaches in less than four years abovengrooatter values higher than 350 g dry weighttogether
with bellow-ground biomass of ¢. 4000 g dry weighit and sediment organic contents of c. 8 %. These
amounts of biomass and necromass represent a dybaistable Carbon stock of c. 21765 kg C perdnect
without evaluating microbial and animal communiteesd alga. Alternatively, at successional marsBes,
maritima facilitates the development of succession, beépaced by other plant taxa suchSescocornia
perennis Sarcocornia perennig fruticosaandAtriplex portulacoideghat develop higher biomasses than the
small cordgrass. The role of other non-native caslg species in European estuaries, specsrtina
densiflora(a South American neophyte invading SW Iberianif®ria) andSpartina anglica(a allopolyploid
hybrid originated from the introduction of the Arnmam Spartina anglicain Europe), in fighting global
warming should be considered carefully since thay play important ecological and economical fundiat

the same time that they impact negatively on atanimal biodiversity.
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Introduction

Salt marshes fulfil many functions, such as biedsity support, water quality
improvement or being areas for recreation and sauriHowever, they have been
affected by anthropogenic degradation worldwide,teday there is a need for salt
marsh ecological restoration and improvement (Zefil&ercher, 2005).

In addition, salt marsh creation and restoratiory ha used to affront the negative
consequences of Global Climate Change as an amepttategy. Thus, salt marsh
bioengineering may be used to reduce deleteriotectsf of flooding events after
torrential rains or the impacts of storms, seallége and hurricanes on coastal areas.
On the other hand, the creation and restoratioBurbpean salt marshes using native
species such &partina maritima(Curtis) Fernald (small cordgrass) may be used as
mitigation strategy through Carbon sequestratigmartha species (cordgrasses) are
commonly used for salt marsh creation, restoratwotection (Fang et al., 2004), or
phytoremediation (Czako et al., 2006). Thus, cadges can be used to fight against
erosion or to promote accretion (Neumeier and An2@)6), to develop the habitat
structure (Craft et al., 2003), to extract or dtabipollutants (Weiss & Weiss, 2004) or
to facilitate succession development (Egerova.eR@D3; Castellanos et al., 1994).
This work represents the beginning of the analgsithe roll of restorated salt marshes
as Carbon sinks in Southwest Iberian Peninsuladbasea bibliographic revision and
on a field data recorded at a recently restoredim@astillo & Figueroa, 2008).
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Figure 1 Spartina maritimgplantations at a restored marsh in Odiel Mars8&g [berian Peninsula)
(photographer: Jesus M. Castillo)

Materials and methods

A bibliographic revision was carried out in orderdompile the information available
about biomass accumulation at salt marshes in SWalto Peninsula. Carbon content of
the biomass was considered as the half of the digh.

Bibliographic data were compared with those codlddh a recently restored marsh in
Odiel marshes (Castillo & Figueroa, 2008). This shas located on the Atlantic coast
of the SW Iberian Peninsula (3@8" - 37 20" N, 6 45" - ? 02" W). These salt marshes
are among the largest of the Iberian Peninsulatlayare protected as a ‘Natural
Reserve of the Biosphere'. The semidiurnal tidegl@mean range of 2.10 m and a
mean spring tidal range of 2.97 m, representing-3.87 m above Spanish
Hydrographic Zero (SHZ). Mean sea level is +1.8Eetative to SHZ. The
physiography, climate, and vegetation have beecrithesl by Castellanos et al. (1994).
Above-biomass (AGB) was measured by harvestingeaaihl biomass db. maritimain
sampling plots of 50 * 50 cm, corresponding tohla#f of a transplanted clump. Dry
weight was obtained after drying biomass fractions forced-air stove at 80 °C for 48
hours.
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Results and discussion

Spartina maritimais often the primary coloniser of low salt marshesSW Iberian
Peninsula and it facilitates the development ofagioal sucession in successional sites
by promoting the colonisationf Sarcocornia perennisubspeciegperennisand its
hybrid S. perennis fruticosa (Castellanos et al. 1994; Figueroa et al. 200®ow&-
ground biomass (AGB) increased with the developneérgucession (Table 1). Thus,
the Carbon stored in AGB of macrophytes would cleaingm between c. 500-8500 Kg
C hectar@ for natural populations 08. maritimaat low marshes to c. 25000 kg C
hectaré for a middle marsh dominated I8y perennis fruticosa However, the below-
ground biomass (BGB) did not show the same tempuoattern, showing similar or
even lower values those taxa colonizing middle ménan those at low marshes (Table
1). As a result of these trends, the total Carttooksfor macrophytes varied between c.
750-52500 kg C hectatefor a natural population o. maritimaat low marsh to c.
35000 kg hectarkefor a marsh dominated I8/ perenni fruticosa

Table 1 Intratussock above- and below-ground biomass (AG&BGB, respectively; in g'fjy habitat (low,
medium, high or brackish marsh) of natural popatatiof four dominant halophytes in Sowthwest Iberia

Peninsula.
Especie AGB BGB Habitat Source
Spartina maritima 200-1700| 400-1000 Low marsh  [Castellanos et al. 19p4
100-1500| 50-600 |Low-middle marsh Figueroa et al. 200.
20C-150( | 1200-900C Low marsl Castillo et al. 200
Sarcocoria perennissp.perennis 300-1200| 100-600 Low marsh  [Castellanos et al. 19p4
400-2000| 100-700 | Low-middle marsh Figueroa et al. 200
Sarcocornia perennig fruticosa] 100-5000{ 800-2000 Low-middle marglFigueroa et al. 200
Spartina densiflora 3000-3800{¥ 000-3100fL.ow-brackish marsh Nieva et al. 2001

In restored and created marshes using plantatibi® maritima this cordgrass may
develops non-successional stands that last fordéscat channel banks where the marsh
surface is stabilized. In this habit&, maritimaswards where it reaches in less than
four years above-ground matter values higher theh @ m together with bellow-
ground biomass of c. 4000 g’mand sediment organic contents of c. 8 % (Castillal.
2008). These amounts of biomass and necromasssegpra dynamic but stable mean
Carbon stock of c. 21765 kg C hectiraithout evaluating microbial and animal
communities and alga. Alternativel$. maritimaat restored successional marshes is
replaced at middle-term by other plant taxa sucBasocornia perennjsSarcocornia
perennisx fruticosathat develop higher AGB than the small cordgrass.

The role of other non-native cordgrass speciesuimfiean estuaries, speciaBpartina
densiflora(a South American neophyte invading SW Iberianif®ita) andSpartina
anglica (a allopolyploid hybrid originated from the intnection of the American
Spartina anglicain Europe), in fighting global warming should bensidered carefully
since they can accumulate very high biomass qies{Table 1) at the same time that
they impact negatively on plant and animal biodsitgr
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Conclusions

The restoration and creation of salt marshes maldweseen as a mitigation method to
fight climatic change since open mudflatw withoapetation are changed to vegetated
marshes with a high capacity to accumulate Canabich increases at the above-
ground level with the development of sucession.
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