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Abstract Historical Wetland Loss Historical Accommodation Formation
Rassit U, Ceolysion Siey (UES) resemoh Tsussd on bt vl fhe e aassses fm conidbuiee i Mot | At the upper delta-plain 1nterdlst.r1butary study areas (M.adlson Bay, Pointe au Chien, Bully Camp, and DeLarge), extensive areas of formerly emergent marsh rapidly converted to open water be'fore 1978 Wl.th Accommodatlon 1s the space available for sedlmgnt accumulation as a result of.a rise in sea level and/or land subsidence. Hlstorlcal
: .. . . : little significant land-area change since. Analysis of historical aerial photography showed that the most rapid wetland loss at these study areas occurred during the late 1960s and 1970s. In comparison, at Leeville, conversion of coastal-plain wetlands to open water is an example of accommodation formed at the decadal scale. Bathymetric data
wetland loss in coastal Louisiana and the spatial and temporal trends of that loss. The physical processes (land-surface subsidence and : : : e : .y L : . : ] o : :
: : : . : : : Fourchon, and Caminada study areas in the lower delta plain, some wetland loss had initiated by the mid to late 1970s, but the majority of historical land loss occurred between 1978 and 1990. At these locations, acquired at the study areas were integrated with the extent of historical (1956 to 2004) wetland loss to estimate the total accommodation
sediment erosion) responsible for historical wetland loss were quantified by comparing marsh-surface elevations, water depths, and : : L ) : : ) : : : . ] : : L. :
: ) : : : i : some areas of formerly continuous marsh were alternately emergent or partially submerged on historical aerial photographs acquired prior to 1978 depending on whether the images were acquired under low or high volume that formed historically on the western chenier and delta plains. Magnitudes of historical accommodation that formed locally at
vertical displacements of stratigraphic contacts that were correlated between short sediment cores at 10 delta-plain study areas and six . ) . N : : : o : : . 6 1 . :
st s Sy WSl TN o Pt (SINTRTIRY) i o st @i llatin, Tt osmantiial dlomalloysmnt @l irmo-chimasiomall e water conditions, respectively. Between 1978 and 1990, most of these “wet marsh” areas became permanently submerged. At SNWR in the western chenier plain, most of the historical wetland loss occurred prior the western chenier plain study areas (about 19 x 10° m®) were significantly less than formed at the delta plain study areas (about 108 x
S praif. q p to 1978; however, some expanses of wet marsh surrounding Greens Lake in western SNWR persisted into the 1980s. 10°m?). The differences are attributed to greater subsidence and, consequently, greater 1D accommodation in the delta plain, and these

of land loss at the study areas were described by comparing historical maps, aerial photographs, and satellite imagery. The total three-
dimensional accommodation space that formed as the result of historical wetland loss was estimated by integrating the spatial data with
emergent-marsh elevations and bathymetry from the study areas.

Results of our stratigraphic analyses indicate that subsidence greatly exceeded erosion at most upper delta-plain wetland-loss sites,
whereas erosion was about equal to or slightly greater than subsidence at some lower delta-plain sites. Thick aggradational peat deposits

volumes provide estimates of the new sediment that would be needed just at the study areas to restore the coastal-plain wetlands to their
pre-1956 areal extent and elevations.
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were preserved at all delta-plain core sites. In contrast, erosion generally exceeded subsidence and the thinner chenier-plain peats were o PLANATION ——
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1978 and larger volumes of historically formed accommodation compared to the lower delta plain and chenier plain, where slower Bl Analysis extent -20 to 0 cm
subsidence led to greater marsh-sediment erosion and some wetlands did not become permanently submerged until after 1978. Wetland - :gg :Z :4218 22
losses since the 1990s were mostly associated with recent hurricanes. B 60 t0-80 cm
Despite differences in geologic setting, similarities in temporal and spatial trends of wetland loss indicate that historical : -801t000-100 cm
: : . . . . . . ) <-100 cm
accommodat.lon forma.tl.or.l was likely 1n1.t1ated by similar processes in both the delta. anq western chenier plains. The 1mp01ttan(.:e of land- EXPLANATION Figure 2. Historical wetland-loss trends at (A) Madison Bay, Pointe
surfa(?e subs.lde.nce to 1n1t1at1ng delta-plain wetland loss and accomn.lodatlon.forma}tlon 1s underscored b}/ the fact that erosion 1s totally ©  Core location au Chien, and Bully Camp study areas in the upper delta plain, (B) _ o
contained within the peat section and does not penetrate the underlying clastic sediments, even at core sites where erosion exceeded [ SNWR refuge boundary Leeville, Fourchon, and Caminada study areas in the lower delta Figure 5. Example bathymetric grids
subsidence and extant water depths are greater than the emergent-peat thicknesses. At SNWR, 1nitial subsidence likely lowered the R = ki G 13?2 ] ng :Z:g :2: plain, and (C) Sabine National Wildlife Refuge (SNWR). Pre- and with superimposed core locations
emergent marshes to a position where they were more susceptible to erosion. Analysis of tide-gauge and geodetic records indicate B WA 1) ST ",;‘_ 3 2 <2 / 1990 - 2004 land loss post- land loss aerial photographs from these locations can be from (A) Leeville in the lower delta

plain and (B) Sabine National Wildlife
Refuge (SNWR) State Area 3 in the
western chenier plain.

that delta-plain subsidence rates accelerated between the mid 1960s and early 1990s before declining to rates that are comparable to i ol '“\.:_ el 25 25 ¢ ers| B 2004 - 2008 new water viewed at http://coastal.er.usgs.gov/gc-subsidence/index.html.
those averaged over geological time scales. The highest rates of subsidence and wetland loss partially correspond to the period of peak o VAad X N0 5 st s '
hydrocarbon production in coastal Louisiana.

We estimate that about 108 x 10° m? and 19 x 10° m? of accommodation formed locally on the delta and western chenier plains, Wetland Subsidence and Erosion
respectively, as the result of historical wetland losses between 1956 and 2004. The differences are attributed to greater subsidence in
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The two primary physical processes responsible for historical wetland loss in coastal Louisiana are land-surface subsidence and erosion. The magnitudes of subsidence and erosion at the wetland-loss core sites

and the western chenier plain also indicates that subsidence was the process that initiated historical wetland loss in those
areas. Wet marsh 1s an intermediate stage in the progression from emergent wetlands to open water and represents nearly
uniform drowning of large sections of marsh. At SNWR and the Caminada headland sites, initial subsidence likely lowered
the emergent marshes to a position where they were more susceptible to erosion.

The results of this study provide the first comprehensive analyses of the three-dimensional aspects of historical wetland
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