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ABSTRACT: Analyses of aerial photographs show the development of new I N t rOd U Ct 10N The shoreline of South Carolina ECO I O i C3 I O bS e rvati oONnsS
low-order creeks throughout coastal marshes in South Carolina and Geor- (1a) from Charleston to Winyah Bay is g
gia over the paSt NSO yearS. Tidal CreekS in bOth the Santee Delta, SC and F|gure 2. a) Sea |eveshowing the evolution of creeks in the Study experienCing Sea IeVEI rise Of on aver- . . o . . .
near Savannah, GA, are lengthening at a rate of 1.9 m/yr. It is likely that area from aerial phtograph analysis c) rate of incision s)image of  age 3.2 mm/yr (2a; Hughes et al Ecolcogical observa}tlon.focused on 11 creeks anr?g the shore.of Hc?rsehead creek (1b), each exhlbltlng 2 or more creek heads. The den§|ty of 4 crab species [Sesarma reticular-
such a widespread phenomena is driven by sea-level change, however, the a;‘ ;yp'ca' creek head. 2009). In this region, low sinuosity tum; Uca pugnax; Eurytium limostum; Panopeus.herbstu] was ex.ammed in 4 zones [ma.arsh platfor.m; live zone (just beyo.nd the ec?lge of th(.e fJIleback zone),.llve/dead zone (o.n the outer
geomorphic evolution of the creeks is closely linked to ecological factors | e R creeks (2b) have been observed incis- edge of the.dlgback zone where some vegetation remained alive); dead (no vegetat.lon.)]. S. ret.‘lculartum were fou.nd in very high densities at the leading edge .of the dl?back .
including burrowing and herbivory by crabs, vegetation density, below- S5 Ghertesion Fitered T o ’ 1 ing into the marsh platform at a rate zone but minimal presence on the marsh platform (3b). Other crabs showed no significant increase in density in the creek head, however over all crab density was highest in
ground biomass and, consequently, soil strength. The heads of the creeks 2 ol Winyah Bay ‘ ,,.’ ik Ul of1.9 m/yr (+/- 0.8 m; n=100) over the live/dead zone (3a). An inverse relationship was also seen between burrow density and S. alterniflora stem density in the dieback region (3e).
are de-vegetated as a result of high densities of Sesarma reticulatum (up to % 5| . o ',, “~ o “ | thelast 50 years (2c). These creeks Vegetation manipulations were carried out from 2007 to 2011, the extension of a control creek was compared to the extension of a creek head where the vegetation had been
35 individuals/m?in creek heads compared to 2 individuals/m? at control %_10_ » \‘x':‘tx:::":,:‘:é | have a bare heavily burrowed region removed (herbicide; 3¢). The removal of vegetation resulted in a 50% increase in rate of incision over the observational period (3d).
sites on the marsh platform). Grazing and burrowing by these crabs re- @_15_ 2 o | atthe head of the creek (2d) with a A mesocosm experiment was carried out to determine the impact of crab density of each species on vegetation density and soil excavation [Uca and Sesarma: 5 treatments (0, 1,
moves organic and inorganic matter. This occurs directly by reducing < ol :f"”wj region of dieback of the Spartina al- 2,4, 8), 4 replicates each. Panopeus and Eurytium:2 treatments (0, 2), 5 replicates for density 2, 4 replicates for density 0]. Only S. reticulartum were found to have a significant det-
above and belowground biomass (belowground reduction from 1.9 + 0.7 2T e | terniflora between the bare creek rimental impact on the vegetation (4 b,c) reducing above and below ground biomass, they were also found to excavate at a higher rate than other crab species (3f, g, h).
kg/m?to 0.8 + 0.3 kg/m?) and indirectly by increasing aerobic decomposi- 22350 1990 1940 1950 1960 1970 1980 1990 2000 2010 head and the marsh platform. This When combined with crab density data we extrapolate that the highest rates of excavation will occur in the live/dead zone, soil may be overturned multiple times per year
tion. The result is: 1) reduced soil strengths in the creek head (reduction b) study aims to determine the mecha- (3i).
from 10 £ 7 kPa to 2 £ 1 kPa) and; 2) the deflation of the marsh surface (~ ) " nisms responsible for rapid creek ex- a) . b) -0 | o f )
0.6 m) in the same area which focuses ebb tidal flows into the creek, in- K: 13 ® -1167 2120. .26 tension, including the effect of bio- 100- All species _ o Sesarma E.rgzliehge:()jczrsgeds)n:;tsﬁLr;\za;:n 57 p— - S5
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creasing local velocities and, thus, erosion. A net export of sediment is ob- 10'.9’ & 'é 11890. 2232 o ..2287 turbation and biostabilization. 80, [ = sity in each zone: c) experimental 2 6 S 4
served through the creek mouth. The enhanced erodibility of marsh soil, | /. = @9 We hypothesize: Vegetation is removed *cqg: g setup of vegetation removal; d) % j_ S .
attributable to the fauna, facilitates erosion as creeks grow in response to . | as a result of crab activity. Removal of O 60 l g %0 | w ‘C’refeektztr'gvr;trﬁrz;’l":\l;?;s?;ltact’:)n i . E
increasing tidal prisms. The removal of vegetation is also likely to be re- ) / \ ( vegetation weakens soils facilitating g .0 G 301 <hip between burrow denstyand 3 N c%; 2
sponsible for the very low sinuosity observed in the creek morphology. . / | | erosion and creek extension. Crab bio- [ 20- stem density; excavation rates for = . T 1]
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Ph Sical ObservatiOnS Physical observations included focused on 5 creeks heads (creeks 6, 8, 9 and 10 for geotechnical COnCI US|OnS and COnce ptual N IOdel N
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y and 7 for hydrodynamics; 2b). Geotechnical measyrements were taken at 4 p0|r)ts along 5 transects - Removal of vegetation facilitates creek growth. Fiqure 5. Conceptual model of bioturbation facil-
_ . , , o from the marsh platform through the creek head into the revegetated area behind the creek head. . . . :
Figure 4 a) Shear strength of soil in each zone with depth; inverse relationship between Sesarma M included sh h (Seik h S h f d to be sianifi | --  Burrowing and herbivory by S. reticulartum removes above and belowground biomass  ated creekincision. a) Marsh platform proximal to t }
density and b) above amd b) below ground biomass; d) inverse relationship between below easurements included shear strength (Seiken shear vane). Strength was found to be significantly (5. alterniflora) creek head is vegetated by Spartina alterniflora and ]
ground biomassand redox;... s (cPa) reduced in the top 10 cm of the dead zone, where there is no vegetation, compared to the marsh ' . . .b bs also dislod | o ularly in th moderately bioturbated by Uca sp. crab; b) severe
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